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loltowoi •q.WP^--,^ 

itkaMd hatitigUM*, boweTW, fwiV^ t)|»t, ;(i{ (be 
» (fodiia^ jtatnee and>^^ 

^ oihtf {midflct ipoattiMei^trtiWA^ 
aiilon tboogfat tiat Km« 

•ithe oakBOWs hjdroljrtic product, of gjnoea^ n^^be 
^ methytofang gjnoitttdwic add (Power ^ 

(i^ittg to Pahlie PiQceathly'i method (Tnuu^ 1699, 
^;asd mbsequettUy hydrolyiiiig the meli^loted prodact. 

I the object.in .view hoe not heon webiered, eowe new 
out regarding gynodrdiii have btes^ made which are 
d worthy af reeqg^ * f s * 

^jmthylation of gynocardinio' ap^, a li(|Uld ntetAyl 
pH -wpa obtained which could be dfettUed without udder- 
ampeutioTii aad, on analyeU, gave figurea correqpowlilig 
I iodnnla CBH„0,(OMe),-CO,Me. The yield of^«>i« 
h wk^ however, small, and no definite bydrolytle p^act 
o^dUed from it. *. W*' ; , »■ 

irdiii has boon fo^nd to possess feeb^ ai^c properties, 
jbtiy.scid to litmus, aud.yitidi with^[6dlnm eth<i*ide»ot 
lydflirdde a sodiura derivative, CjjHjjOjlIKa. 

I bam shown by Power and Lees (foe. e«l.) thi^ adds 
» 43 *)cardii(^uly with :#fBro and the prasent'huthors 
Ifiiat thia mi^t be ovi^,|| the Jact that gm^tidin was 
tinea E. F. ArmShM||! (Pm. IW, 74, 

timfn that sitcb oompom^ undergo l^drolytil by meant 
I mmiral a(^ mote slowly t^ao do th^ gisomd^et. 

g oapdimento have ' now shown (hat, whereas 
^idly bydrolyaed by the en^me ^oewdase, which 
seeds, it is comparatively indifferent toward 
The CoiiymM of tins is, tiie caie with amj^daiin, ^ 
I bd^ dtiy slowly hj^rolysed by gynoemdase. 

Icvu, ^ 
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lito 

TIw bchavioar o< gj^nManUn ionrds nltcin^alld nu 
then «k«a it «» Uiat th» wap 

only ao eitnsmely tlo* hrdroljBi* <rf Ui* glato^ bal 
tutely »ilbo«t actioa on maUnw. Tbe effect of dia 
gvaocardin wu then oaraiDcd, atid it waa obsenred 
coiyBie wa« >(UiU ilccoid of action on (be glncouiic in 
thiu differing from eniuUia. which does hydrolrie gyi 
aiifioagh only to a very minor cjtent. 

Wha, however, the rcspectife eSecta of gynoeardaae an 
' n f maadelnnilrtle gluconde were incwtigatcd. it i»« fo 
in Ihia case, the two eiuj-mea poaaeased practically eijual n 

It ri eridcni, therefore, that the gluroride, grnnrardiu, 
oniroie, gynocatdiue, lumt both belong to* the ff aeries, 
standtiig the la<i that eniuUio ia almoat indifferent 
gcniK-ardin, and that gynocardaac has only a very alight i 
<w.',ygdalin, 

ynantilalive eaperiments have also shown that the 
h'.drolysis of gvnocardin by acids, although very ninsidcrt 
itian that of ariicin, u actually greater than that of aniygdalj 

It would apficar, therefore, that gynoiardin and gytie 
air analogoua in llieir behaviour to pbsscolunatm and it 
s|, ending eiiiyme, which were originally assigned by DunsI 
Henry {t'ror. k»y. Soe., Itio,t, 7a. ■:<•:>) to th^ O 1)1 
<Hnto rmtjilv hfcn xhown by 11. K, Arni^trdiii’ sind K. 
i'.hul , 28, /i, 319) to b<‘long to thf 5 scries, 

TIh* fart that ihr i-nzynif from J’fuiuulus lutfatut 
at tiv'r towards / inandcloiiitrih* irlurosidc. whilst it exert* 
wrv minor action on amygdalin. wax .ittributid by AnnHlr« 
Uiffton /•»>,) to tbo inbibiting artioii of liie second 
nmk’culo in the last-mentioned eompoiind. Gynocarda.'ie, h 
although behaving quite analogoiixly to phn.scolunatase w'ith 
to itmygtlalin and / mandrlonitrilc glucosidc, only tan 
rxtremely slow livdrolvsix of .salicin. It is cvidint. Uierift 
the iiiitiin- of thi: iioii-i'iuvusc part of the inolcfiilc of a g 
ii\AV al,.; ty.rl a considerable influence with regard to : 
a-ptibsiitv oi .tuch a compound to the actiDri of cnzyine.H. 

KxrEiimRSTAL 

}ft(hf/hfntn of fjyttornrtitnic Arul. 

Oytiocardimc acid was prepare^! by the action of hot 
hyttt»‘Sidc on gyiMnardin, when ammonia is evolved and 
gymH;^djn.itf formed (rower and I.rfos, he. <•//.). The 
gyiKK-at^atc thus obtained is a readily soluble salt, fron. 
the syfwcarduiie acid may be prepared by exactly preciu 
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iritk ItJpbanc aciii. > It wu obwrvMl bv tli» prrwnt 
b wbtB A consiilerabta exacst of barium b^droxidu is 
1 tb« bydroiv^sii a xer; spariugW wilubla cryxUlliua 
poaod of barium pjraocardintio and barium bydroxidc 
at thix wia nu furtbor in««ati^ali>d. 
rams of gYUorardinio acid vcr# inctbviaud by means 
iodide and dry tilvrr oxide anording to Purdie and 
i method (toe, ril.). The metbylatiun wax lint carried 
kyl alcohol solution, land waa repratnl under theae con- 
Jl the product waa soluble in methyl iodide, after which 
Ithylation was effected in methyl iodide suluUon, the 
Mng continued until there was no further rtuicliun on 
Ih dry silver oxide. Tho methylated product was 
lorn the reaction mixture hy mean* of ether. It fornuil 
ihich showed no signs of crystalli«ing. When distilled 
minished pressure, a delinite ftacliou hniliiig al 
ill), was obtained, which formed a viwid liijuid at the 
■nperatore: 

^eOdlTOCOvind O lU.a H O. C .aj C , II *7 7, 
|C„nj.O|, rcc|uiriy) C 1; H " per cent, 
hiinatiun of Uie number of melhosyl group* by IVihin * 
>0 of Heisid.s nictCod gave the follouing result ; 
gave O-GOU) 0.\le - 

Ci5l[„0i(,0Me)j rc(iuircs OMc 12 0 per rent, 
istaace is therefore a mfthyt pr/itnmelti^l<j;/rineurt/inafr, 
)Me)j'C'0,Me, ami must therefore still isuitain two 
;roHps, since Power and l-ees have .shown that gynneardin 
lepta-arctyl derivative. In the endeavour to nblain a 

t ylated prodml, a small quantity of tho esUr w.is hialed 
yl iodide aqd drvieilver oxide for sonic limir* at lIKF in 
uhe, but tin; product gave pr.-t< tieally llio same results t'li 
s before tliis Ircatinciil. 

ling methyl p(nt.ametlivlgyiioeardinale with dilute sul- 
id, jt was completely dcconiposed. nothing hut hiowii, 
irnducts resulting. 


e/oim Deriralire tif ilyoocorJin^ C„H„0,NN». 

^ly mentitaied, gy'nocardio poi»es9<*9 feebly edoB pro 
virtue of which it is able io form derivative# ^th tlm 
Ivev On addins excess of sodium ethoxide or aquoonH 
ydruxide to an ethyl-alcoholic solution of ^yim^rdin, a 
^ipiUtc is produced, readily soluble in water ^ methyl 
sparingly so in ethyl alcohol : ^ 
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0-4H0 O’OSJS X»jCO^ N»-66. 

raqmra K»»6'5 pw- wnt, 

Att««i|iti to pnqMrf iiMtIijI gjnimtRtto htta , tij 
dtmaim vm omeairfaL ^ 

Aftin of GfWxorAate <uid MoaMn <m Gfoatardm'a 
Gtntoiida. 

M (totodl aboT«, gpoeaittu it but iJovIy bjdrol^td 
diloto atinara) adda, altbaagb tbii chaogv u rapidly i 
maaaa ot (he eazyae, gynocardaw, vhirh vaa obt« 
Gynoeardia leeda by Poiter ai)4 Leea (he. at.). Amyi 
lb« other hand, ia only eery slowly acted npon by gynoca 
action requiring aliout twelve hours before any beniald'^ 
hydrogen cyanide can be detected. The effect of gynoca 
emnUin on gynocardin and amygdalio has therefore been] 
quantitalirely. In each case 0 5 gram of the glucodBl 
wdved in 50 c.c. of water and 0 2 gram of cniyme ^ded,l! 
Iieing allowed to remain for thirty minutes at 25°. Tm 
hydn^n cyanide was then removed by a current of d 
Mtimatcd by titration with silver nitrate in presence ( 
sodium chloride, in the usual manner. 

The results of these es|icrituenta qre sliown in the follow] 


Y(/’h«lr* fif ofj 

Eujnsc. Glutioiiile. hyc 

GjiiOTArdfUr .... . fsjoocardin ...... 4‘Op..-. S 

<>vu<iciar4ius' ,. Ainy|!<Uliu • 01 ,, none 

KmitUia Gynt><3if»Uo - Oi „ „ 

Ktuulsia.... AavjfWm * ^ „ 6 


The effect of the two enzymes in f|Ucstion on salicin 
invwrti^'ttted, and for ttiis purpos*? one p*ani of the gl^< 
ilisMjIvwi in hiXJ c.c. of water, and 0 5 g~am of the re»pe<^ 
mldcd. The mixture was then allowed to remain at 20® 
inmutes. after which the saligcoio formed was isolated 
id ether, anti weighed. The results obtained were as foil 
One graA of saiiciu, oo treatment with gynot^ardase. gj 
of saligeniii. Percentage of glucoside hydrolysed = 1 '2. 

One gram of salicin, on treatment with emulsin, gav 
Balignnin. Percentage of glucoside hydrolysed --48’4 
The relative activity of emuUin and gyuocar- 
/-ffiandelbnitrile glucoside was ascertained in the foJlcDt 
A sufficient supply of the pure glucoside not beingind 
extract of the bark of Prunus aerotinaj Bhrbart, 
this has been shown to contain />mandeIonitrile ghVoni 
and Moore, Trans., 1909, 96, 2'13). One hundred ccii 
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*»r» brooi^t iaUi S Utiti ol bcWog waIw. 
beiM tat mbw tme, ud tb«Q filtend. Tk« filUAto 
(•d widw diinumhed prNnn to 300 «Bd tien 
i tore etjOkl portibni, to on* of wldch O’i pr»m of 
«M addod, and to tike other the waB aaoant of 
kcb of the mixtona waa then kept for thirl; minutoe, 
Ite Uberaf«l h^ttngeo opanid* »« eatimatod aa hefot* 
li waa then foand that the portion tmtod with 
required, on titration, 1‘6 o.f, of A’/lOailw nitrate 
ndnoe a permanent Uirbidity, whUat the other mixture, 
toed enmUin, required nu almoet identical amoaut, 

piroiytU of Oj/noeariiift^ .1 niy^r/,f/ir,, ond iSofirtH, 

ctiTe rat« of hrdrolj-sui hy acids of gynoeardin, 
ad aalirin wore istimated quantitatively, aa followa 

t ar quantities of the tlirco glncoaidea (I'OO, I'33, and 
pectivcly) were hailed with 200 ex. of a 2 per cent, 
tion of sulphuric ar id In tho eaae of the two eyann- 
lounda, steam ojas passed through the mixture for tv," 
|uid being maintained at practirally a eonaUnt volunn . 
ihohydrogfn eyanitif in the tllstillato waa eatimatod in 
nner. In the ease of^iein tlie mixturo waa heated for 
i ftaak aAacheef to a reOux condenser, and the saligenin 
by means of ether, ai>d woighed. It waa thui fopnil 
aftalognus conditions, tho extent to which these throe 
ero tydrolj-sed was as follows: Oynocardin, S O per 
laUn, 5 0 per cent. ; aalicin, "S r per cent. i 

^ of gynocardin waa diaaolced in water, and diaitaae 
vAi afters ten dux's, no hydrogen cyanido waa developed. 

1 treating maltose with gynoeardasc for twenty toflr 
iangc occurred, for, on subsequently converting the 
eatone, the product was found to conaiat solely of 

Ipnr. C'HrMicAi. K)’>EAncn Lacoeatuuibi, 

K.O. 
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(’XVn.— .V<’ip 0/ Tliiomntht^ iu 

Ikrimtu-ti. ; ^ 

B, Kail htn/x l)»vn »iKi Slum Smua, 

Ta* MfwmxT.ts iu lih p»p«r ware the ontc^ o( » 

jMiK »« ri-ftair. «( the oxidetinn prodiiete of thMOuathwe; 
h«t With tlii> dijn', in vie* it wM niweary to obf»i|i a ooiui jereble 
■joahtily I:( (liat Die preparition of thiofiotBeae 

(be en-th(/l ill'l l Or. f. nnerd w ««TOewh»l Miom, tinoe R imelew 
the iwliii' ii “i " lUin intermcdiato producti, and tha ^ yiik 
'e ave-. impwement in the TTiii 

f‘i thiox^niitf-ne wu devi$«d Gracbe m 8 e]miy»i^ 
' !* U 263, U; It cotuutfl is t)ie remoral (f tiut olftounto 

fif ttiftr fr m Mplutiyltliiolbanwic Mid, by 

truAtn f ) >i Mifphuhc Mid. The yieldi o( tliiountboae obUined 
frt.fi) »i.K rra<iiort arf but the cruria) point of Iho lyntlmis 
it tSi*? prtjtlurlinii ('f tho rarboxylic ftcid. Orapbo au Schv^SbeM 
ri! 1 |irt p 4 t*'‘l lii*' suUUncc by the intcraAion onj^ 
fiie-riapUi) anil {.bf n fb:iz«iT>iutn rldoride of btnzznc al'id in 
• Uition, ifUl RiMu' tfu* iiitrtidurtton «)f o-thiolltontoiQ tk 

■ Ki-tp fi.tnmpn'Ul pr'-*lut-( (Kallo A I'o.. -Ol^rjO 

F Mavcf f/^r, lO^'y, 42. 1134) l*as improved ami 

St liuU K iwi'S prtifnw by livatlni; the methyl e.^ter of tll.’Wd\with 
*<«Uum t'tii.tiidf. l>r‘»mt»lMn 7 .tm*, and topper powdctvto 160® for 
ftiiif huut*i. Tiii' yield of phenvltbiolWnzoic acijl obUioed I 7 
tJnt riirthod was about .V* p‘‘r nnt. 

Tn order to ovou{ {be isolation of these intermediate prodacU, 
ttt' h»so empinyvd 0 carhoxyltenzt-nesulphinic acid, which readily 
obtaihfil from ai»thr.\itilir acid bv the procca devised bv Gattcr- 
maun (/trr., 32. 1144), or by the reduction of tho dicbloride 

td i> .•art>t>xylM'nzcnf>m!plionyl chloride* In ptcvious’papc*^ (Smiles 
ami ]>’ Uowi^Miol. Tr.iM3,, 89» 700) it has beer ihown 
tbat KulpluiiK acidt readily condense with aromatic compounds in 
pvcsf'net' of tUliTdralin^ aL'ents, yielding the corresponding sulph- 
uxulw, and it bw mwbwn found that the sulphinic ac3din question 
nmlerK**>c^ tins rcacticin. If. however, the condensation is cwrie<l 
out in the presetuc of liot concentrated sulphuric acid, the carboxy! 
KFoup also takes part in tbe reaction, and the tbioxanthone is 
ImmHliaifly pnxlucpd. for example, with benzene: 


1'' coon II \ 
\ /soon H's ; 


00 

/■\/\/\ 

III] + 2 I{, 0 . 

so 
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It BMty, bsct^r, be obeerred t j)»t, irbtn diasolved in fftneentr»t«d 
mlpbanc edd, Ike nilphoxidee «r« not rteble in prawnire ot » 
ndpUnie teid, being redund by the Utter tn lolpbidet (ooinpere 
'tmiloiiuid X* Roniignol. Tr»u»„ IWti. 89 , "07); hence the product 
wliieh n boUted U not the mlphoxide formuleted in tlie ebove 
>'<jH<t)on, bat u Ihiuxiothonc iUeU. In the cue of the eondenutiao 
if ocarbcxybenxenrtulphinic ndd »ith benxenp, the yield of thin- 
rwth^e it about 00 per cent, of that required by theory, tad t]>o 
fact it does not nppe eloaely approach the theoretiral it probably 
daetothttinttability di the suipboxidc. There is no doubt that tiie 
n^nction of tbo tulpboxide take* place partly at the expense of the 
unoombined ittlphinic add, and the latter, being concerted into the 
^ulphonic acid, would th?n bo prevented from undergoing the 
;e<|mrad eondensation. In order to avoid this loss, we cndeavoureii 
to find a means by wbioli the formation of the stilphoxido would be 
avoided. 

Slcnhousa (,lnriof»«, 1,*GSI. 149, ll.'iO; also Erlenmeyer and 
l.isenko, Jakrtihrr., ItiGl, .GSU) h.« shown that the inereaptanj are 
nfdily oxidised by eoiicentr.ate<l sulpimrie acid, being ronvertnl 
iirlo disulphides, thus: 

•jR'SnVO R-.G-SR i II.O. 


>JotJung is at ptesciit known of the nierhanism of this reaction, 
and it seems to h.ave been larilly assumed that hydrogen is 
‘.multaneously rcmave<l ky oxidation from two nioiccnies of the 
I rrcaptanj’thero is. hnwever, the, altei native explanation that an 
I xygen dcriwative ot the meroapt.an hs first formed, which then 
iimtes with the second molecule, foiniing the disulphide and one 
toolceular proportion irf water. The proliahility that, if tlio latter 
alurnative is correct. Iliis oxygen derivative of the mercaptan might 
Ic made to eoiuien.se with aromatic mielei justified the attempt to 
. ‘ Uin thioxanthone^liy the; interaction of o thiolliensoic acid and 
leenne in the pre.sence of hot coneentrateel sniphuric acid. Tho 
ri 'll', tt'as successful, the yield under favourable conditions being 
I' I'll.’: as 90 per cent, of the theoretical. The rey;tioii wliieh lakes 
! '.lie may be formuhated a.s follows: 

CO 

/■-. /\/\/\ 




'\/i 


SH 


1! . 

I 

H 


+ 0 = 


./ 




+ 2n,o. 




Kxjwrimente c»in<liufcd with wide ra«i;o of material imlinalx) 
that this methiKi of preparinj; derivatives of thioxantlume is of 
i'-ncral .application ; for, as micht he antkipated from the behaviour 
f t the parent substance, the niajurity of simple benzene derivativts 
furni.ih the corresponding tbioxanthones. 



!«».• WV« "Xii-*--'- MJfTSWW «•' 

&U,, «• yi^ yij^^ io- 

»wtfa»«, i.« y^'r tac a»j a ttra 

•dull ti» ii»|i{« t<«w« W MMM 

««4tltaa «iKfc» '>!* '«'*»• cMm'jMch 

tfcis ‘•'“i. '«“f tv «»»WW 

fcKj ii »!*»n i» 'J ><■ »l»>>K»*pWw||*-.*ll^»»i»» 

•b* k M rr*.'i«i:,» JitoBir tlw pwipw «f »kj, 

!U»« (. a<a i'.rturJ tb* VslbioMiiHiWip.- _ . 

■ v iri(..i.«!:'m '•! i»" ftn’-KUlwof-e-tiiolbwioi^ 

<•1 r.^phiyj i" W*' ban- not jrrt obiprvwi thk fonltto M’l&i, 
i ■, ’.kit, Mill '■:.>■, ^ *i!ti ln-riztnr or iu derireUTOi, aid itii tbmtm 

■ 1!.^’ :'i rlo'atiovfiiaftbtbalniirompoindttheiUoMatltpM 

.. rlOi.- I' '?''*’' *)'***''* ‘ 

A ft t may U Mol on tlie interostiiij; qnMtltfh of tlie 
r ., |j4;:nm of ifaito.o It ii clear from the rcactiardHCOveifed 
‘ > .■rtenjiouif, to »(io !i i.fv.Micn hat Aready bean made, ud froiri 
• at in ilir j.ti Hit I'lptr, (hat in concentrated anljphufie 

, 1 . 1/1 whitiou tin oii.i. :l»ri/ijic rraidue, C0,H-CjH,-8% laaj be 
■mM at will eiilwr t" a o roinj o tiiiollieDMic qroilp • to an 
aromatic ('..mtilcc it ii aim evident that in presence eOf, an 
aioirule comjM.iiiid the laii.r roimic is preferred, »' ' 

it.'eot/liiia' to comniiwi hyjiof iieiis, thf^ reailions wqqld proceed 
ai /oDomr ; • ‘to-,, 

• e- 

(.1) ;‘t'ii,tl‘(' l(.‘.<H + 0 /(.■(U1‘C,,H,-S). + II,0. ' -‘2 

(') ft. Il‘(',tl,‘,nli . f ll, . I) » fyi,<l^!>''a". + 2!i,Pv 


ffip tvftf.s^’-ri jitftrijf of tfjr wf'rrapt.in or aromaiic rompJex bein;; 

frmovr-l ).y dirn t oxtdaiion; l 4 ut we TOQSidev Uiat 
rb*' v»hrh sir* siUtvr oiilliind render tbw hypothesis untenAblc, 
Aft i fbi<(^y f..f thu rr.voiis. 

(1) Thf itufj atoni of the morcapUDs is very easilv 

Ity 'ivisjation {fi.r example, by iodine in ftf|ueoTi8 solution, 
•»r hr i)f 111 si’kalmr *«'Iiiti»>i>}, nmi f.ar niore easily removed bv 
♦•\nlaiiiin liV'IrD^en of the aromatic complex. Hence it 
opprari Oat if this hvp*it!u-'si!i W correct, the mercaptMlB should 
W aIdum fiitirply c.-uverfed into disulphides whether the less 
frfidtly utithvd amroaiic compound be present or not. This, 
iioRttvcr. i* not the rase; in the examples now dealt with, only a 


iK flfi.’i' h, f.. betj^rcs hlk« -ibtr m^rmpUax, and ii rraitily oiidi-i i 

hr <-.44 f.«5/iU4 wlpfcufic *i.t i.> JiihioMliovlic aebl, wlpliuruai acid him: 
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K iy of atii U fwMd, tuts b«tk ef 

I }|0 ftt. oont.— Mult ftioxMiyum 
oWrodl Uwt tlw fomatino tUiiianlkiti* 
«xl«nt to fttiphttric *fi<i at aboot SO", and it 
(isa tliat anm^ bTdnig^ aboiild he duscUj 
I (bat asW mb sonditimi. 

M we bate leie^ ibii b^poUitida, and aa an 
(be only atber ,wbicb- atordi an adaquale 
ti^iioa^^ : xnat tb|^n>*(vaptani an fint ondiwd by tbe mlpburit' 
Mtl%‘^ffMafab OKjgea derWalive,' wbkb (ben nniUi witb th« 
w l n^l i n eflinplen or a awond notrcnle of tbe niarcaidaa, fater 
bebi^db^ated'nndrr tbe Indueace of the cond^naing xeaEriit. 
Fnrtha^/adOptinx tbia explaotttdn, it is rvidnit that tbia inlor 
loediale eobipouhd must be one of (be tulphoxylii' arids wbirb bavi' 
m ^l«A assundd )vy cbeeiMi to be formed in the reactions 
of the bwer oxidation product! of orfranic siiipbur compoutnla 
Tbo feart^ims in qucsfioA would ibon ln> ropnernled aa followar 
(l).00,B*C,H.'8ri + lf,SO, » + 

,(a) 00,H*C,H,-S'0tl t ■H3'C„ll.d'0,H - + 

It ialme Uiat no direct. prrKif of I be e.xistpnre of these sulphoaylic 
aciA laa yat Iseen addured eitlier in these reaofions or in any 
iitbera ia which they hsM been postulated, and in many otbsr 
rases the IjArideiice brou|j;ht forward to warrant tbs aanimption ia 
eefy alendcp and open to other interpretation. However, in the 
{iresent case (here appears to us to be no satisfactory alternative. 
Further, it might lie questioned wbelhcr the sulphoxylic acid, even 
if itoweri formed, would undergo condensation with aroinalic 
lempounds. but in answer to this it may be observed that it has 
hceif/siroady showp that, hydroxyl attached to partly oxidised 
iiilphur behaves in this manner (Smiles and !>■ Rossignol. Trans., 
1906, 89 , 696; 190S, 93 , 7(5); thus aromatic sulphinic acids and 
siilphoiide salts may lie condensed in icc eold sulphuric acid witli 
aromatic compounds, giving triarylsiilphoniura salts, and even 
•oilphur dioxide exhibits Ibis re, action. 

In summing up the caso for the existence of the sulphoxylic arid 
in the present reactions, it may bo said that the alternative 
explanation is untenable, that all tbe available evidence is in its 
favour, and, whilst this is only of an indirect nature, there is none 
in contradiction. 

With the view of throwing farther light on this question, the 

■ (toiuiderable rridcace may Ir uddmcd to show thst, io conwBlratcd sulphuric 
a ill, this reaction U reversible ; theqceitloB lest present under investigation, 
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M 

rMirtifl#* i<t th- mtt' ipurn iDd'd'aalpkidef m amemtntoi nil- 

tii4 »f* s » K-n/ fimliti, and *Uaapt$ $te btiag tatth 

M i.ittiiu t,l ■■.■rtt mtfib/txjlie addt. 

Id t>>» ( ».. i srd dr«TlM tll« mOTS OipOcUBl ^ Uw 

■ !:r »cKh h(*n pn^iarw] b; tibu 
saHi^ »di u .'r jii- ^ si-nrtj ih»l it prwent th* petttjog of the 
If: - af fttt.'lci u iin»rUjB. In trinr of t j i ^ 
irc ! . if .- mi/lif by F. Mayor on o^er ^tbtOM 
. . *<- net f,r..()we to follow up thii ^nertiw, 


i r Letwo M -i 

■ ‘y 


r.tfrklMEXTAt. 


Wi'a 


■ •-•li.- fio-i... 

■ .4/'L-?V 


. f .f .vtsiliMiiinE thioTintliono from o-carboiyL 
i, i it wif. nfi (-.4ary to obtain tbij ub] jj, ,05^ 
i- aJi-viv iHfii I.rapirwl by GatUmunn (Ber., 

I 32 nil. i.v ti» iiiUraftk.ti of <narboxybeni*nedia»niBin’ 
V I f. it.- 1:: 1 oi.j.UMr.io. ,VmI in the (irf-onre of copper powder- 
fS 111 ,„.br to ia-f! rn. ;i,o.i of preparing the arid, eaperi’ 

St. »i-te made With tf,. ,v't.Tiia!.ve method of reducing o^arbojj. 
.i.«o«i.:(.h.,(i,l I’r-.iimlnarv caperimenU were made 

the ie« n[K-n,n„ ^ 


fr. f \i 


' • uf ph I 


fiii. 


T.hn i|i.ii!.in.lr „f ei, 4 (i,.nyl..iii<;ne«N!phonic acid waa precared 
*1. -lit in- I.. dir nirih...i d. ,.til„d trf binljiricht and tlalar 
on t/yi, 102, ami r,.,|„..,.d u, the .ufphinic arid 

he f<n,.i«,osr rt.*.:,,. A ■niiuratr.l a,,„..ou» jolutioh of Kjdium 

"“ 7 '“' tto cWoridewa. 

. i . ai.ee i„ i|„,, ,1... ronstontlv shaken and 

: ; '"Vd - Whenalrtho 

- tet ,1- / ii " m" «id. The 

' ' ai-id Hi, prcnpitaled during this 

'Ur "■» ^-taro win, 

' i l>- • dried, it was distilled, 

Tiorts-'t ^'fO-stailised from 

i'fnr'i'iS;', r-o-i;n.«. 

‘ lined Kllee -fim.V.KOn for neutralisation. 

,, ,, ,, . t-.'!mva!,.„t 94 7 

I'tl.t’,'' re.riir,-, r 4 S 1 7 n „ 

.. - 1 < - per cent. 

t'luivslem 93 , 


[ in a 
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X^>m tb« Mid nelb^'vitb profound dMonpovtioB, uid 
tiit-Mmfentiit* at nhiah th» Ukea plan d«pesd« (omawliat ou 
tht n^^jr nf heating; oader ordinary conditiimi it lin bolimn 
18l#1^1(»“. OaHermajin (err.. l«99. 38 . 1U4) givw 197—198 ' 
aa'^''iudtiDg point Tfao tubtUnn is roliiblo in cold wator and 
iM^'prgBiiie neditk That tba compound is a auiphinie acid is 
dtoirp |>y Iho prodnrtioa of a blue colour when treated with 
idMnelole in 'eoncentratad sulphuric acid, and by the fact that it 
yiatda Uw nonttil type of product when treated with nitroui acid. 

/Lelii» of Xitrmu Arid. — A slight esens of sodium nitrite was 
diarobred in an aqueous rolutioa of the sodium salt of the arid. 
Dilate anlphuric acid was then slowly added to the cooled mixture, 
when the required oxhaino-dericative immediately separated in llie 
crystalline state. The yield was almost quantitative. The sub 
stance waa collected, well washed with water, and fiually ciTstallise.i 
from' that medium containing a little nitrous acid : 

0-7768 gave 261 c.c. X, at 18'' and US mm. NV3 9. 

• C|,II„0,N’S; requires N’^3'5 per cent. 

, DiearboTghrmtnet'itphohydroTimif nrui forms folouricsa prisms, 
which are soluble in lint water, and are aliglilly decomposed thereby,' 
It is' resolved into the components by eold aqueous alkali hydroxide, 
and on being gently warrocrl it evolves oxides of nitrogen. 


, t (y(^firhojr/f/rti:rttritulpJii»ir Arid. 

Thestablh dicbloride (Remsen and Dolime, Amrr. Chrm. J,. IKS'.), 
a, 340) of o.carboxyt)ensen('3uIphonic mill was prepared by the 
action of phosphorus pcntarhlnridc on the ammonium salt, and (lie 
product was reduced by the same process as applied to the mcl.v- 
derivative. The results, however, were unsali.sfactory, the yield of 
•ulphinic acid lieing extecmely poor and the process of isolation 
difficult. Moreover, the acid obtained, althnugli agreeing ih all 
other properties with that described by Oattermann (JIfr., 1899, 
32, 1144), differs from this in the melting point given by that 
author. Gattcrmann stales tlwt the melting point of recarboxy- 
lienienesulphinic acid is 125°, but this is evidently a misprint, for 
on preparing tho acid by the diazo-process we found that the product 
was identical with that yielded by tho reduction method; both, 
when heated, assume a yellow colour at about 200°, and do not 
melt below 270°. A sample was rccrystallised from glacial acetic 
acid, and then analysed. (Found, C=44'8; H-35, Calc., 
C=4517; H = 3'22 per cent.) Galtcrmann has shown, from the 
action of hydrozylamine on this substance, that it is a lulpbinic 
acid, and we have further conffrmed this structure by the behaviour 



i^W *»l> HKIIW *** STSTBtKB Of 

witk m cnecteUii**! »ttlpi«r>« *o<l 

*«i4 li* i» teU racsBiiwsM WJT 

tuAmtkm rn ttki iJ , at tet^an’- ol *1» ham 
Mimutit mi jmpi ^hrntt li ptm id t>« 



^«) pr«» ttfitAor^itnttittnl^iiue ytoi.— iMei |inar* «( 
oc»irliM»t«tain»»<)i(fcie« »n4 w» napendrf nm awof «^: 
rti«w!«Mr»u4 Attlpbofic acut. BiSd 9XCMI 6t b<lkMM'1flC'|prA4asB^ 
»l'M u ();<' Biuturi', (bicii Tu na>t«nify ibdte firtilwBl tmt 
L.an Ahcr tk uidtlioa of bcncn» tbe nixtartw^BgNd C 
<l-xp btiocnSuur ttiiluatio^ th« pmance of » id|ihogddl|-bat thSi 
li.tApptrUni M thi! rractioB proCrttM, liino; piM* tO:^ftM^y 
Aw,ir«Mc«it rnlloo aaiiUion of tbioaaotfioso. At tlw nac^tte* 

1 1 ' I, kati’tit Mid *M owlfed. Tho miitort wai Uwa Miai^ at 
atiiwajibcna tamtKfataie f«r a farther nino bonn, and mu 
. ihw()tustijr baalfd far onr hour on the nater-batb. TU lolatiw 
.*» fwand (w pooibfMl ic», anJ the precipilalo wbieb 'ibnncd 
•»» roOtetMt. vaiiW with water, thoroughly tritnnW in&lO p«r 
rent allukli hyijroxidc. again coliNted, tad bntUy WMdwd 

with wtler until fr«* from alkali. The dried tubtUaw mapniiftcd 
by ntnctioa with rhlorofonu in a fioibiel apparatau; tb« 

• aa wapwatml and the renidue wah further ptttiftod '^ 
■-rntalliiition (mm hot glacial anlic acid. Tho lahttanoa inlW 
at tad all other properties, such at colour, Daonactace, 
iiTwlallina focm, and wluhility. agreed with thoco ebevbera 
atinbuUd to thkieaolhone. When mixed with ihioxaothraie.frotn 
other •burt*#, it meltetl at iho wme tonperalure. The y^ of 
ihujxaathane ohlatned hy this procca waa about 60 oer cmii of 
th. thm.rH.ral, T jp-ams Wng furnished bv.lO grama of the 
saipbintc sri.t. ' > . 


(4) f'o- i>r4.olt,a.,,.r.|«./,,_The preparation of tWoxant^ 
from eth..dh.n,.Hc .. ,d was rondueted in a similar mano«r»iad 
under Um r.mdit.on. im that described in the foie^ 
paiyaph. The reaction proceed, somewhat more eneeg^h 

12-5 gnm, of tbi«mtthone, or 
'•y After purific^on 

^h^ melW aom. (Fo„,d, c. 73 - 3 ; H - 3 - 8 ; 8 = 16 - 41 . 

2Lf ’ P*' »bkanoewa, 

Lal^ bydnodic add, whea thkxanttene 



tmojuxTHOKi *in> nx iMaivAnm. wi 



I MvMe 

iii^InHt adi.'tte xditw dateOi of tilt bncom 
Ajerghad. Wlwa tiTtUHSitd ton 
I^ X i i liii ftiyi i lil i tixiy t qipOT tv ntain Mttifaajnri^ of ioiwr 

tetiwr ]mriM 

’ o oti ot^ ’tmdu tin ordiBor7''‘p4nni ititli 
‘ ~ ' «t decompontioii. vaa 

JM t pit jeBow, dTitetliM 
Tttj HliiUt & oipnk ao^ iipdagly 
^ ioiiinUi is vtttr. It tubUwM ilowty tino httUal 
Amit ai^ k tbw obtaimd in ret; ptk jtllm iietdki: 
^ 0-3900 CO, tad 0 0434 Bfi. C»73 8; H-4-39. 
itqutoi C>s74'3; k»4‘43 ptr cmt. 


MtthoT^thiuianthmf, ’ 

- ^ ''P. 

* TIiO pnprtUon from tniiolc and o-lhiolbmirae teid tto eon- 
dnekd ia tfat ninal numier. Tbe product wat crptaUHtd -from 
rhlot^otB, tad waa obtained in bright yellow needka, wbicb aelUii 
at 189^. It ii aoluble in moat organic mediae tim aolutioo in 
glaap joeiic acid abowing a airong violet fluoieactnct. The yield 
waa obwtdO pr cent, of the theoretical : 

09014 p-tO 5107 CO. and 00«23 H.O, C-6910j H-4-5. 
0-3460 „ 0 2417 Bak),. 8=13 7. 

0-3076 „ 01583 Agl. OMo = 12 0, 

C|,Bi^iiS requirea C ~ 69 4 ; 11 = 41; 8=’13'3; OUe^lS'S percent. 


Uydrorvthwzanthonr, 05lI,<C^g^]>0,U,’OH. 

Tli& waa prepred from phenol and »-tbiolbcnioic acid aa utual. 
The precipitate obtained by paring the acid aolution into water 
waa eoUtcted, and, after being washed with water, was dissolved in 
aqaenu aodinm hydroxide. This solution of tbe sodium salt was 
saturated with carbon dioxide, when the pbenct waa liberated aa a 
yellow, cryetaUine pwder. It waa collected, dried, and then 
extracted with chloroform. Tbe solvent was evaprated, and the 
reiidae erystallised from moist acetone. Two different samples of 
the crystals were analysed; 

0 1852 gave 0-4620 CO, and 0-0534 H,0. C*66 l; H«3-2, 

0-1338 „ 0-3175 00, „ 0 0448 H,0. 0=64-7; H-3-7. 

C^HfOgSilHjO requires 0=65-27; H=3-7 per cent. 



iWi *»» itjroreiiis tbh>s*s’Ho** *vpm tmfmTo. 

11 nl i» •IwBwl ‘i*** ee^iet c»Am 
leu til* «a»j.dn«» awopoo®'!. ^ »*>" 

.IM«, muuu cryaaltelOB, wj .tte tiA«ri Bf»*ii 

Urn »ia! «»• »< 

MUttpU u. »‘«f fcy »«““« *" ’T 
(Of®* ^'i**-* 7»“" P^’ 

itiiaki* Hi f w-t rf 4fl<i tB B^WOOf todxUk 

<(»»* «»op» i«4<tiiufi.i uf tU wdium •»)»; *1 “•'*» •* SW—SlfiP. 


yapfiiKii!hl<ndAthifftt, C, ma 

Ji‘apAl^i»^ftttkt(fzanthQnef 


Tto prcjiAfjUion *a» eonUuciwl in lb® mnnoer. ife pr®* 
■ if'»t*t* oU*»(i«t w** (KHiFiiii; t!ie ncid solution into VBtnr wn* 
rtiiWti, wJ It wM theri^fort isolated by remiwing Uw 
x-.thef \M\wr with a I*uli.Ur» fitter. Tho n^moTil of caiteyUb 
*o/U in the ftrf-m of KMitum salts ami tho final washing wilb water 
wu edettetl hy the wmo means. The yellow mast was than tmted 
»ith a eufie’Ot stcain to rtt&ovr et< c'cf of naphthalene, and^ after 
tiring dtied, it was repeatedly otiract<Hl with i&uch acetena. On 
r-tjoitfig the wdutioft, the bUfhioxanlhone separated aUooet cmn- 
pirteiy in tnitrtneopte prisins , these were recryslalliaed for analyni; 

0 IU#7 gar# I'O, andOt’-'W'J il.O. C“72‘69; Hs>3'38. 

&mi .. 02^72tU 0 tv.*9*; HjO. C == 72-24 ; Hb3 03. 

OjjIlgtJjSj riHium-t ('■ t2'i2; I! -3 03 per cent. 

Xiipkikahiitktoranthonf UalmcMt insoluble in cold organic madias 
and it dor* not melt Itciuw 2.^0^. The acetone mother liquor froD 
iii>' hisihtusaitthune was rvaporaled and aliow^ to cool, whttta 
fiirthrf small quantity of tliat substance separated. The 
froB) thn «cfo rtimfvlclely evaporated, and (he residue recryi|||pbed 
from aevtoni}. XapkthoikhuaKtk’tiir was thus obtained 
pfians, which melt at IS6 ’. it is .soluble in sulphuric add, giving 
a green Ouorrscenrv : 

0 !2T! gave0 3f43 CO,, and 0 03ti4 ILO. C=78-2; H«3*2. 

O'^U. tn 2 t )0 ,if naphthalene, gave \l~ -0 380<». M.W.=262. 

CtjUi^OS requires C^77-9; 11-38 per cent. M.W.=;2&5. 



m roexunoK asd huciiuxs or uuko^iipoukw. lS9d 



- ' 


i •» wwd boK >Mphtii;luuM mkI »4tM- 
^iha jnd^ ww er;«(*!lM troa iwX djlarotcwn, 
i vin ittM& tt j w p j m rtad in muitwd-yrUow pimu: , 

cHSiSiawO-ISSS 00, ai^ 0 0530^(0. C»733«; H«3-6S. 


0'2>^ . 


.O^BtSO,. 6-:U-S. 


(^,fiu6KSr.n({iiim C=>i3e5; JH»4 9fi; S»im per eeat,, 
S-jlm h ^ Mp i tiU thttmiAcM melu at 313”. The pale huff- 
-uluiind plotmicJklanlt ia iiwolubk in cold water. The yield ol 
tiiM derintt^v* wu pood, 5 gruu of Ibe pure prodoet beiag 
ibiaiaad fronts grauu of o-Uiiotlieatoie acid and exceea of 
i lapbttiylaiaiiie. A. imall quantity of the correeponding biitluO' 
usihooe! W famed, but it tree not more cloeely oMwined. 

In eaneltmon «e denre to tliadb the Reaearcb Fund Commitfee of 
iliB .Society for a grant wbicb has defrayed the coat of theie 
fX|Krin€Btt. ^ ’ 

Tai^pBfiAJnc CnimnniiT lABttBAiuKr, 

OfBlfBttlTY CoOUX, U»XtN>X. 


XVnr. — JTie Fonmlion aud Itt’iKiwis of /mttw-owo- 
poujids. 1‘itrl XIII. Tlu\.Coii^itulion of EtJtyl 
ff~Imino-a-cyaniKjlutarate and of Alkyl De- 
rivatives. 


By Aitbcr Fred CA»ii'nEi.L and Jocei.yn Field Thorpe. 

Is Part X of thia aerio (Tram., 1909, 96, lliOG) an instance wea 
■fiirded.in which the fivemembered ring, containing four carbon 
and one nitrogen atom, was readily formed by the action of 
•iium elhoxide, or of a sodium compound dissociating in solution, 
in a yamino-nitrile. Thus the open-chain compound represented 
y formula (I) could not be isolated from the product of the 
stcractiott of iodoacetonitrile and the sodium compound of ethyl 
iiminoaeyanoglutarate, the only substance formed being the 
syrrole derivative represented by formula (II); 

NHj-C:C{CN)'COjKt { N H •CC(CN)-00,Kt 

CK-CH,-CH-C0,Et * ^^^'‘‘^'^•H,-ClI-CO,Et 

il.) (IM 

It was also shown that ethyl y-imino-a-cyanoglularate reada 



ftmti Urn B tj- H» ^»* <rf 
M»tB«twi: pt,_pt^.|ix»H:'rsiy:c(t3»)«^^^^r 
li Pist I ' i *!“♦ "’™* (Trao*^ ^ 

-rf ^r« g 'SSSg !*■ 

iha4 Us^ iij'.fr^ittctjflw w necflM 

^« 1 . Wi to efer .iupl»»iw«» of ‘k* fcy*®^ ■*"^0**^ ** 

(^ <«K*Hl.r r«.'<i«. »»<* «<* of Ifc# mMUUII* tj«l^ Jrtos 
H» «rtl.,lrn* ?.«.p Tke proof of lliil rtOo^triH'lAtow 
,« Im> »»)., Srrt !«"" ‘1^ diaithjl d«nT»tiTe cn pmipku 
itkihf>» Mt'itpu (itf wily B(OtliTtei»tonic »«M, lOd'^* 

..( ^,ai!k}imii'‘>‘k' «I><1 B»l<at(; Kifll, "Woh *o«14,l»»»li«li tin 
. jM ud <V.* !»» malipl group* bwii »ttidi«d .to tbft lam eirtos 

»lti<B, lfc»» ” , , • 

iX)JU-illMrq;.VU}‘CMt(C.V>C(^ • .-■•?•?: 

* (■HM.<C 0 ,H).i-CHM*( 00 ,ni 

I T),KtrM,^-(;j:S n)(;H(CN)-f<),Kt -i' CM«^C0,H), ., 

«ftd i*owrd!jr tocaoH' rli* dimpthpl derivafiTO waa.fonocd Lj 
tiw c#8<l»B»»tioi» of i’'l>)l aijanopropioMto wili ifa^lpdiua 
dfrivtlifa, tlwi: 

i,V,tt-CSaSlrCS » H rMrl('S) CO,Ei V 

Cll,Ei-fN.M.-(‘(;SII)('MWC>')CO,Et ,' 

CO, Eft'll Me'C(:i! H)-CMa(CM)'00,E' 
mam (E»( tiio*. lKiw(^cf , it Em Uw II ajrcrUiold Uuft tnuponinli 
n( tliit tvp* aro Iriu- amino couipOUnd] which exhibit no cbemica: 
cvi4««c« el re*rtms in as iininiwfunn, and hence it foUom that 
Wfor* tho mathrl gnmp ran enter the cyanoacetic recidiw ailliftuig 
id ihedeuble l•ol)<l muat rhaue about the central carbon aban, tbu»: 
CO,KfCHS*-tVN’H,):('((’N')-t‘Ojl'i lit aodlom ooai]piHUid. 

OUjEt-CHMo'tXNll.iiCiCSX'ttiEt hbnomethpl dacitaitivc. 

’(tt,lii'('M*!t‘iN'U,)-t.'.Va(CN)-Ct),Et Sod Bodiam eoniponnJ. 

ii>,Kt'fMe.t'(.VlI,)'CM»(t'N')-Ot,Et Dimethyl derivaUre. 


A change oi ibij It'oil would jnggest the preamce of an 
altarnating {nnhile} hydrogen atom capable of paasing hetvces 
lb* e and a cM|j(PB»*t<i|«s aimilar to that which it erae mggested 
Kothl W tlie molerule of glutaconic add, and' thu! 
“ “““WllP^ fg^otity "f the «■ and y- (or a'-) podtionB : * 

CH 

tW.UCH cu-at,n COjEfC 

“ 

itdttWeiiic icfel./ lElhyi l-iiBiMHi-eyiiiogliitaraU.i 




BEicnoKS or fJUiT xin, liail 


U h mmct, tim of Uw aRuno^nitrilt would 

^ kiMBMBoO)^ dorif itiTt nproa^M liy 

Ti^Hmdi*8ii‘ ^tinwt witli todittn, otiioxide, wwM 
‘ ooimI npratnicd b; ransa]* (IV) : 

qCTr)-co,Et co^-cM# cH»(cii) ob,m 


urt) !iv.) 

mrvwir dopeadr Mitiniljr on (bo tnumplion tbattho compound 
ii • tm vninooompound, berauM, if it can b« ahowa that it 
paaHMM aa imiao'phaae, the “ waoderiug " of the double lioud can 
he axpUuiod as fotlows ; 

(y,KfdMaH>qjfHj):qC\)-CO,Kt --»• 

CO,EfCM»H-C(:NH)>CH(CN )'CO,Et 

I ' 


CO,EfC'Me:C(SH,)-t'H(CN)-C0,Et. 
T<h« axporimental n’idonce on this point has, however, led ua to 
llif conbluaipn that a compound of the above type doea not potM-ts 
ni imino^hase, bbt rcacta only in the ainino-form (Tttai., l!Ht9, 
95, 1508). 4f this is so. and wc adduce some further evidence on 
ikit point later, then it tnh’ht ba ex|)ected that the awinf; of tlie 
hydrogen atom would Icad’to tlie formation of two todium com 
Ismoda, thoa; 

•C-NH, C'NH, 

/•^ /\ 

CX^l'MidJNa C(0N)-OO,Kt CO,Et-CMe C(CN)Na'CO,Et, 

Slid that ineihylation two isomeric dimethyl derivativca would 
lie formed haring the constitutions: 


C-NHj • C-NH, 

* and 

aijEt-CMe, C(ON)'COjEt CO,Et-C'Mo CMe{ON)-COjEt. 

We have carefully repealed the work previously dono, using 
larger quantities of material, which we have subjected to an 
exhaostire process of fractional recrystallisation, and have auc- 
aeded, not only in isolating the two isomeric dimethyl derivativca 
represented above, but have been able to obtain one of them (tho 
aadimethyl derivative) in its stereoisomeric cis- and frans-forins. 

The recently published work by Insist on the alkylglutaconic acids 
' Innafnt, 1909, 370, 41), together with his previous paper on this 
subject Qiniujltn, 1906, 346, 77), shows that the explanation 
nlvancod by one of ns (Trans., 1905, 87, 1669) to account for tho 
fict that glutaconic acid and several of its derivatives cannot be 
'lit XCVII. I*' " 



. THE rOEMETin* ASP 

f,«,^n? VJ *.0 t ..4 “ «>* 

* , ., HCH:( MK H,.tO*H 

M 5 rr; .«d 

’ S 1 tiJI CMr-< H-CHj-OOfO 

(4.W,», 1 *'>, 370 . i,, b. ^ 

m,-t or ««nU .K'. ‘t>»‘ MI fuatrtion i> to Dm coo- 
.«t.iit.r,fl of ,-:u.i...r.;c *. .a « wrong. b*t.0l« it i» quite tOIIC«T«l>k 
.h*( ...rr «.!tr....' . I i n» •!<.' ! gnmp Dwy » effect the mobility of tie 
i.,. 10.^0 »f. » •■•■'>« “> ‘•‘■"r ronJiiioin or otherwiee, u to bring 
IL. i,..i,g of ti^ a.mblc bond, end hence lend to the 
..jrjditu.n* »b!> b ♦!«’" I**® »""* ''<"i' fonn« to «*i»t, 

t'nui It tJ!i f"- »b-)«n that gluteroiiic acid cen be iioleted in 
1 * aE'i ' j*) Duidii,! atioiii Kf Kiaiutein thet our eiplenetion of 
rl,c .(,r..lilulitm of tK« and is ibe one most in sccordence with the 


rljncfifltml*! fail*. 

Af«fl. hftwrvrr. (r-ra anv *><in:titralioiu of this kind, it is certain 
that etiroevtr tbr . ..ini.i;. i;i ariM- ill ibe molocule of the elkyl 
i-!u!af*iow eriili "f'i'b aooriiin; [o our view, ceuMe the certain 
r,saiom of <tif il. ulil.- Itoinl. Uiiii llic pheiionicnon of rterco 
isoKieniin always *a-i itrs, and (In- ns and /rnna forms cen be ieoletcd 
• Iiliout diSrulty Tins is always tlio laso in dcrivetivee of 
t'luteniiiK asiil when tbe two. e hydrogen atoms ere substituted, 
tints tVl.H l’K.fTfK'ff'fll.ll. and, therefore, in the analogous 
■ Mm of ethyl ffiminiiai vaiioglularate, should also occur when the 
ci>rres|Hd)<tiiig hyiirsigt ii atoms are displait'd, as is the case in botli 
the ee and «e' dimethyl derivatives, thus; 


os' flimrthyt derivative. (■tt,Kl'rMe!t*(XiU)'CMe(CN)*COaEt. 
ee ftiiiiethyl ibriv.iiive l't),KfCMrj'('(NJI;)‘.C(CN)'CO,EV. 

• 

Tilt* sfrrj! litthtuUy riii.’ifh'd hv separating five different Buh 
ttaitss4 t v ifA. fi-'iiail rrt rsdfitlliqation has prevented us up to tin 
jjfr^rnt ff fu aljiiT i,. ir.'.laU' the two forins of the aa' dimethy! 
tknv*tihf s.ut iM airiAfty nuntiuued, we have separated the ri>- 
and firfiM thf aadituethy) derivative, which are well 
tlpj.ncd trisbUlluK* «wh>tann*s. the coiutitutions of which at® clearlv 
*jt-»«n hy Utf [iffwiiK tH thiy yield f^ii hydrolvsis. 

Hrfurr iirtvi-eding wjUi the separation of these dimellr' 
drnvaisvr-*. we iteeuini. m the fjr>t irivstance, to investigate the 
BK'hemrtiiN 1 drrivalive. 

< Ml O N H,):t\CN)-CO,Et. 

10 nrdrr tn avrrtam whether it could be* isolated in rti- and 
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];tOS 


WiUi tiui object in view, we pfe|)»reil Urge i{atnUti«i of tbw 
cumpiMBiii bedi b; Ibe direct metbTtstion of tbe lodium compoiittil 
n tbo owdeiMtiaA of etb;l cyaaoAcelAto and ila aodiutti 
Jcrintivo: 

iX)i^* 0 B»e*CS + H-CH(CN) fS),IU -> 

* ' Cl),Ki-CUNa-C(SU^:€(CK>COjr.t 

I 

OO,I!i'CHMe-CfNH^C(CK)- 0 O,Kt 
and by tbe alkylation of pure etbyl ^ imin(Mi 4 yaiioglutarale by 
means of sodium elhoxide and methyl iodide. The product in earli 
lase was found to be a pure hoiiiogeneous compound, wliicli. 
aSthongh subjected to repeated frarliuiisl recryvtailiialion, failed 
111 rev^ the presence of any second substance. 

The methyl derivative was then further methylated in the usual 
manner, and from the jiorlion soluble in beniene three suhstanccs 
u.-re isolated by fractional recrysUllisalion from dilute alcohol, and 
r iially obtained pure. Their behaviour, as indicated in the follow 
int; table, clearly indicated their structure: 

0 .t*EfCMs:C(KII,)-CMe((-'N’)'i:o,lit 

U. |.. C 4 -. CO,EfOMe,-C( NH,):C\CS )'CO,Ki 

j • t'uiiu, III. p, ett*, A Kvnui lu. p. S9'. 


AlUl 
I srUtiiaU'o 


<’ll^'C(:NH)-CaMe(CN)‘CO,Kl 
M. p. 119*. 

. I 

CH,Me'CO-CMe{CS|‘C(),Kt 
f' |i, 2S0->'23y/7<13m)ii. (>irrs ik* colimr 
* :!i> f«me chloride, nnd ih iiiKiiiibUt iu 
iodiiuii carWiisU Miijiiofi. 



(;o,H-CMvC(NH,):C(CN)*(X),Kl 

}l. {I. iSy(wiUi tli't'uuipuiiiioa). 

1^ Holt. 

LiiM0,'C(NU)*CH{CN)'CO,KL 

M. p. ni\ 

I .MVOI. 

CH Me,-CX)'Ca(CN)-CO,Kt , 

15, |i. 1.15 1177-0 HUH. det-ji nd 

«-sa|(iiir wilii Irttiot-liioniir, nnil i« 
•uiluMi- io fiikdium ctrlhiuaU nohitinii. 


Cll.Me'COjH + CU.Me(UO,H), CUM*, -CO, H + cn,(Ct),H),. 

Tile terms «- and ^ forms arc used becsuiie it was not found 
|Ki«ible to decide between the cis- and trana-raodifications. 

It is evident therefore that the eeeond methyl group unites with 
isith the 0- and o^-carhon atoms of ethyl ^-iinino acyauoglularate, 
sit hough wo find that tbe amount of the ao dimethyl derivative 
ii rmed is very much less than that of the oa'dimethyl derivative. 
Thi.se facta arc in accordance with the assumption that Iho hydrogen 
siotn of ethyl ^-iminoa'-cyano-amcthylglutarate alternates between 

4 H 2 



tm 


K%*ntu. * 


,D TJl.>a« piWIiTlOX iXD 


^ .«W. fc. '-‘■W ‘t" ‘iL?rt!? 

Tbt. cosid b* refirewBteJ gnphklilljr Um»: 


8b* »e*fi<<ift iliiia 


t*-Nff, 


/ 


JOiKi-rM* C(<'S)'00,IU. 


« 

h. Ut 1. ..m;.i ,., iH iKim tlw (Jii»ntity of tbe 

Un-T.ini- ; ".■'•■I <’■■ >'o- mniiyl»tion. the unount wu not 
thin : ■ !'.- ‘''•■‘I product, »nd it « endeut 

(l it t!- (due Juno;; •i'lrt* hydrogen »tom iwingi 
■ Iw .r,.f« i. il-o. O Virv »hort. In order thmfore to 
t»ij* j» Uit «ith “tritir .-frtiinty, we decided to brnnt the 
».d;.ja . tii|-.'i(.d of ethyl fi llnl«<^«' cyatio a metbylghiUmte with 
t'-d ewetofuttde, l.ti'ftUw'. wtrllier the »odiurn Atom Acted 00 tile 
1 ..r Atmn * |iy(r>.‘f ilirr. Alive would be formed, which 

■uia ««iiy lx woUicd Ai.d idi i.iiM d. Thu formAtion of pyrrole 
‘l,;rieAtivrt ill ihu roanotr li.n hieii aIrt'Aily described (Trons., 
I'.Ai't, 86. Afol, i!,i i>|of. , ii in the alHive condeoution, the 
».dium AftKl on ihf A.iih.ui atom iV) a pyrrole derivative (VI I 
would Iwi forainl. thu^ 

ll,S-t”iVS,-t,i),Kt 


(V.i 


fl,N-(’T(rNi'CO,Kl 
(:5;(:il;CMea),Kt • 


N;Hj-CMo-CO,Et ’ 

(VI.) 

mil llm ttiAijiOuml w.iiild umliroo disrti|itioii with Strong albli.i 
voUhni; A Btuluie •'( mrltiylMiiiimc acid .nod miilonic Acida, Ibuv : 

■ ■ N'li^.cvi, 

Clhct'o.n), And fO.H'CIfj-CflMe-tUli 
in the AAiii.- n.iiiiier .n iihvl imiiHvd-earbelhoayletrahydri. 
pyrMleJiw.'. cy»i..»,etat« (VII) (Tran.s., 1309, 95. 1513), whi.li 
vifidn under thue ■•>n.!iii»iis a imiiture of succinic uid malunlr 
ACUU ■ 

I, 

' ' S'H.-l MvtD.Kt 
iVIl 

and (:0,H-CH,-CH,-C( ',11. 
On ihc other hand, if the sodium Atom uttAched itself to the 
c^oA.etu- (Cidue as in formulA (Vlil), the acUod of iodoaceto 
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ititrik *c«M prodOoe » prrtale ibrirUive comsfioadiug *iUi 


{?!«•> 


H^GCMr00,15» 
CK>OH,'C:(ON)-OOi^ 


N;H,-C(CN)-U0^ 


N;H,-C(CN)-U0^' 

< (K) 

It ii diflkalt to predict the muner in wliieh Uni ppnolc 
dcriratiT* would undergo dUruption on ilkiline hpdiol^, but if 
It bllweed is the ume minser *i ethyl S-imino-t-ewbethoxytetre 
iivdrapyrtdidene-h-eyuiaeccute, it would yield tuccinie edd (or 
cihme^erboiylie ecid) end propionic acid, thui : 

(IX. I • 

CUjM« CO,» and a)jH‘CH, CH,'CO,H. 

Rutyu a tnatUr of fact the pyrrole dorirativc which ii formed 
l>y the action of iodoacctonitrile on tJie todium compound of ethyl 
B imipen'-cyanoo-mctbylglutarate underguca diiruption in another 
BiwK, which, however, clearly «hi>wa that it pnaiemei a con 
.%tbtion represeDtcd,by fofniula‘(IX), for the product coniiita of 
liiitnohevnlic tacid (X), carbon dioxide, and ammonia. Thb dit 
luptioD haathpreforo taken placo iii the following way; 

.^NH •CCMo'COjKi H0'C!:0,MeC0,Xt 

OOjU-C'H,-C(CN)-CO,Et 
O0-CHMo'CO,H CO-CH,Mo 

('(\n^3H,-c{oo.U), cU(U-ca,cir, +w,,*c. 

(X.) 


(■o,n-cH, 


CHMo'COJf 


The formation of the compound of formula (IX). which wc have 
f.rlled ethi/l l iminni cyaMA cnrhrthoz’jtelrahyilrufiinolidtnr,-^ 
a prnpionaie, is therefore not only another instance of tho formation 
(d the pyrrole ring from a y-amino nitrile, but its formation also 
stippliea clear proof of tho predominant position of the second 
mliumratom entering the molecule of ethyl R-iminO^-cyano- 
slutarato. We were quite unablo to detect tho presence of the 
pyrrole derivative corresponding with formula (VI), and, in the 
‘imdensatioD, tho whole of the amino.e8ter not condensed to form 
die above-mentioned pyrrole derivative of formula (IX) was 
recovered unchanged. 

Ethyl 2-iminod-cyano-4<arbetho*ytetrahydropyrrolidcne5-Bpro 
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by 

p0f/r^iulfRr -J • 

ts m:4i»m .-ifr.-fi!'- 
M rf|>f(»H''l 
f:^A *fjJ**f *'' 


,..i! tt ■Misfrttd either by bydroeUorie mU or 
„ .rA-/ 1 /yrtM <0+r»»^ rt*oqtfa**%«fro- 
iXlt, Thi« ketow « hiibwt^ l^Io 
. iuU'.n, »iiH i* Ibmfor* tbo pym4o tent 
Ttu» torn 1», moreover, lUbt^ wd doe* 
, tb- Hofivrrole form eorreeponding with the 
‘l;<! " Kj^-I fir^lelh«xyt^tr*hydropyrToUdBll#• 
,,y*f,afH«^ Mil .oto ethyl 2 ktuAeitlirtboxydihydroiio- 
f ifft^y! ^ t viO'-'m i-tit*- iXlll) 

SH-CC(CS)'CO,kU 

II , iXII.) 

S=C-CH(CN)-CO.Kt 

'CH,CH-CO,Kt 

fXIII.) 

■ .oifaft Trxa*, 95. I 'Ijl. 

It hemi txiu kiih .likdiii. Iijviiii.- the inrUl attached to the 
nitfiifeii at/.ra ehni il;e niv.f wit (XlV.i li treated with methyl 
iiKlitlf ail N m,rt,y/ .lifivative (XVi i.s foriiicd, tlio eonatitntion of 
• hull 1 ! [.omr.l by the i.( ti..ii.el.rviilie acid, methylanuBe, 

culi attiinonu from tt oil aikalitiy hyiirolyrts: * 

N'Aef:(’M«'('o,i':i 

I'll. I ' 

l’H,t'ii'N')-iii.Ki 
iXIV i 


SMetj'It'Me'COjTCt 

' ' X'll -qcN)-co,Et 


IXV.) 


n>-(’II,Me 


+ NH|Me, if. 


|.'II/CI1,'C0,U 

,lt 1 . iofiiicnt t!irri /.iri> that the ilennintrnpiHii of the pyrrole anti 
i.Mpvff. ie f fnt< ..f ilii-w ioni(>ouiiila is determined by the cyano 
airtic rnuliui oatsiili the pvrmle ring, and that it ceaaea when .i 
teas fivv.’,' I’t iti thti pmiiion. WbeUicr or not tho two 

,SH O;fM.-n.,Kt fI = C.CUMe-CO,Et 

N'n,.0(i’Si.i'i),K, %-n 


,-C(eN)-COjEt 


Ar” I AllU fC.r t Jt V-r .il 

alihnugh II I. hi.;ii!t Itui they are so. 

0 >ll . M, . 111 .;., II, J,r !h..te(i>rc at follows. 

ill liiai ith i diiiiiii.io.\.inni,'|ut.\rate is ronstiluted in i 
rlutaeonie acid, that is to say, there 


present no means of ascegtlBnini’ 


aaah goiii ir.anner to 
Uademerum hctwwi the 


a and o' carbon atoms. 



BSltTIUKS (ir tMINu ntliroi’MVi. TiKt Xtll, Killi 

(J) That the fint h;drog«n dUpia«»d by todium an Irratiug this 
tatxUac* witlt lodiiua eUnuidn u nat the B»d)i]« hydragrn atom 
prodM^ UaUmKritm, bat tb« ranauing hydrogen atom attarhed 
.,1 ti» IHWhofl atom. • ^ 

(3) That when Ihii bydragen atom is replaced the tautomeHc 
natsit of the twnpoand becomes evident, b^iuo the neat aodiuiti 
atinn anitea with either the a or a' rarhou atoni. 

(4) That to long.aa the mobile hrdrugeti atom remaint, Klereo- 
i«am«% fonnt cannot be isolated, hut to soon as the double bond 
It fixed by the Entrance of two methyl group, the roin|Kiund can 
I'liit in oV and frwoj fortiu. 

KlrXKIMXXTAL. 

Klftt/I $'l -rytino a mft /if/lotuftirttit, 

CO.EtOUMe-C(N'H;):t'(CN)CtXKt. 

The preparation of this substance in lar|[o quantities was effected 
111 two different wave in order to sco whether by varying the melhotl 
(.i production any difference in the comiwsilion of the product could 
Ik- detected. 

tl) ttron thf nfulitim rnmpfuind jnrmttl in thr e^ndtnMition of 
cynnooeetalr mt/i ilt noJium tlrrivnUrf, by triotwcnt with 
trrihyl iodidf , — This is by tar the liest method fur obtaining largo 
'pianlitiM of the pure methyl derivative, and aa the process was 
used for the produc^on n^tbo inrtbyl derivative employed in ihU 
recearch anchdiffered from that previously given (Trans., 1904 , 86. 
1747), it is advisable to give the full experimental details.. 11 h 
(irama of sexlium were dissolved in 1.50 grams of alcohol, tho 
solution was mixed with 113 grains of ethyl cyanoaretate, and tlieii 
heated on the water bath for two hours. At the end of this time 
the clear, brownishrolourcd solution was ronled and mixed with 
7 1 grams of methyl iodide, the solution l>eing healed on tho water 
hath for a further two himrs. Water was then added, 'and tjio 
product distilled in a current of steam nntil the distillate became 
free from oil. The residue in the flask, which solidified on cooling, 
was then collected by filtration. 

(2) /^rom Kthyl ^Imitw-a-cyaniHjluInruto by trtnfment with 
Kidium etltoridf and mrlhyl irultdr, — The process adopted in this 
f.ise was essentially the same as above, pure ethyl fi-imino-tscyano- 
gliitarate, prepared as already described (Trans., 1909, 96, 1,518), 
f'clng treated in alcoholic solution with an equivalent amount of 
MKlium dissolved in alcohol, and then with a slight cxeeas of methyl 
'."dide, the reaction being completed by heating on tho water-bath 
for two hours. The product was purified and isolated by steam 
distillation in the manner described above. 
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.%i, twMt mi rowuTioii tH» 


. t . b» «tk rf »*•« »»• UttB 

lit# IwMift* p(rti. u»y H 

, m*t.i,lfUU!»i-'. *>^<1 * “!*“ <JWtrty rf ^ pBtart 

.iak »*«u >* tmt*lliin>, It CM > 

JTJ... .l,»i » Jormed in ftwe mOM, 

L-! "r 

u ifc. - -* <!* “ “**' *’* 

opporfmlt;^ bfc 

t,on!» d«rf i*. .«*■ .! I « '•' If?' ■■»«’ **■• I"'"* •»'»‘«‘* *»• dWnd 

:'■, mttm »«a »?'■•' •'•f oolBlion lad lj*« 

«»Uf »*t «I4»'1 wii'»l t)^»n« floiidy, »b« » drop ef alM^I 
. !,« pr.,j!(,-..i i tifir ».!uti..ii, xMfh wu nitowtd to teHliiL In 
e.,ur» lit m t-n b"a«- »®« 

.,s «ij:d Wotrf .* 1 . iliMi uldtid to th* mother Uqtwr nntil it w« 
elioii »lrotujt ww Aclilrd until elenr, ind n frcnh crop 
• .-rriUU d,Ui««l by kwpini; the jolution for lome time. Thi» 
PM trp«u»<i until the nKitbor liquor ceiMd to gieo a 
■ f«rjill*l» of oil on tlir aiUition of «»tor In thin wny »e»ml 
ItKliKM irrro obfiini.l, »lii. Ii »cr« c»fh lubjcctcd to the eanif 
[ r^TM*, ito* (ikiton* t» ioi: i-iimbinoil and recrjrstallised together «f) 
iiMfti aa thcY «ltow*-(l thr laiiit' nicllm? |ioint. 


TAf Aff'Aj’ai 1,1 fl/miKriu fV''""«-«irMjdjfufaro(fc 

A» It PM ('ointl iliAt by till' lomplclp methyUtion ofc'ldhyl 
mi-thylrlul.-itati' uiiiliT the condition enployed 
fiiv i>ii« nicibyl Kioup roiibl lie intrmliircd. the mrtbyUUoti^^h; 
. m|iumi[l to form l!:- ihimtlivl derivative was cftccUd by DHW of 
1 >)( wicliom riboiiib- anil methyl ioiliilc, the operstmi^iDi.' 

arried u«t twirr Tbt» was fimtiil to 1)C iictessary, becml, Then 
tlai nimpoHiid wai oiithylaied unco only, some iinrhiwljffit moiK)- 
nieibjl derivatiie war alw.iva found in the product. 

P) Kthjt S /mini, a-cimnoiu/crofc, 

i'l!,-fll.-Ci:Nlli-Off(fX)'CO;Et. 

Tf:u u aiwavfi funned in the above melliyittioil, owin^' 

tu thft < hmui^iiun i>( a t ariieUufxyi^roup from ethyl^ jS-imino 
« vTAiM' i mt Uiv i^^hiLirate Isv the ortion of sodium ethoxid6. Tt 
afijM-ar/xi t.= U' u> prevenl this action even by keeping’ 

th« trm|t- r^tiKc vrry low The method adopts to effe'E 
wA-s A*, ftdlitns. Twenty-four grams of ethyl f^imire 
• *'v*nf4tiif(hYlgl«l*faio wrre mixed with a solution of 3 graro'^ 
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Kucnoxs or iiiiiio.cuiirui'!ii)ei pact xhi. 

of tedium dmiidTtd in S(^ruBi of akohol, and 16 gnnt of miUijrl 

Iu4 brnm hMted on the wU»r 
piwiion iImm » motn) iMction im dilation, 
vaK^plf nod tiw oil eartntctad vttli oUMr. Tho niidue 
left wWl^^onliag Dm ttfaor «m Ui<n n^sia tmt«d witb 3 gnm 
of in alcohol and 16 gromi of BwthTl iod^ in 

th» ifit iiaiuiet ta above, when the ultimate prodii^ wliich 
beciiMr to^ woa (pvead on a porou plate until fne from oil. 

TfcaVilId rendae woi then rubbed with cold benoeae, in which 
the gnotor portion dimalved, leaving a crjitoUine •ubttance, whkh, 
after b^g twiro recr^iullbed from benrone, pelded feraohaped 
OTitidt, melting at ISl” ; 

0-2081 gaveO'f2M COjandO 1295 11,0. C = 57-41 j H-713. 

'« C(H],0,N, requiroe C*571 ; II = 71 per cent 
The analytical data and the formation of elhyl Myono-jS-kclo 
valerate, CH,‘Cn,-CO-Cn(CN)-CO,Et (Found. C=56-88j H«.6-45 
Cole., Ca56'8; Hs6'5 per rent.), from IhU eubetonre, on treatment 
with dilate potoeeium hydroxide, showed it to be ethyl ^-imiuo 
a (^Tonovalerate. 

it may be mentioned here that by far the bnt mothod for 
Irontforming on imino.rampaund of the type 

R-C(:XB)-Cfl(CN)-CO,Et 

into the eorreeponijiiig ketone *i> by warming it witli aqueous 
I'uUniam hydroxide solution until all has dissolved, and then 
midifying the clear solution in Arder to precipiUto the ketone. 
Theao oompounds ore tautomeric ketimino-enomic derivatives having 
a longer enomic than ketimino-phasc. They ore consequently only 
•lowly hydrolysed by acids, whereas with alkalis they ore rapidly 
iraniformed into the alkali salt. R-C(OK)X’(CN)'CO.Et, which is 
very stable towards boiling alkalis. 

(2) TAe 0 - ond fi formt of Ethyl l imnn-o’ rynnnMii-dmtthyl- 
glularaU, CUEt-CMe.’0(NHj):C’(CN)-CX),Et. 

The benzene solution obtained in the above separation was 
evaporated to dryness, and the residue again triturated with cold 
benzene, when a further small quantity of the substance melting at 
r2l° was obtained. The solid residue, after again evaporating the 
benzene, waa then fractionally recrystalliscd from dilute alcohol 
in the manner already deecribed. The hrst fraction.s indicated Uie 
presenoe of some substance much lese soluble in the solvent than 
the other constituents of the mixturea. Tbit was therefore collected, 
snd finally obtained pure by recrystallisation from absolute alcohol, 
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tiMH* IH* fulUIATWS AN'O 

j!<« »* '"“8' meUing 

u 91" 4 

i>4*>^7 CO, H;0, C^5€ TOj H wTIO. 

C 11./',.'', c* 5« 7t(; n-Ti pw miL - 

jy, iW.i» ,i.‘.': g!im>«.<‘-«y»o<H»4uii«tkj%»uta»U» 

.. iB<Kfc i-» * ot. • "* “** MhrtwMi 

M. lU O il .u i» * «mp*r«tiwly riaple 

fSItlirf. $ 

TK. f««lur, f!‘ n> •?.■*•“• il» lul-ouite Dttlting »199“ lad b«eii,io 
(.( *. (Hwi!, V ■«■•»<■ tli«' mbjtrttd 10 » furtW piww 

( ;rn(i»M! I" »ii>l ullioutely two acre eompotuidi 

oobtfd JO 4 j,urr rdiiditMitt. The firut of tbno, which wu 
( .siBil til !« iJjfwftt III litj-'e ‘iiwntitie*. «cpAr»te<i from dilute 
iwih'jt iJfiK.'i iij 'iiiaII ijrKm" niOting at M“: < 

ji I r*#' i' 4 S> 'j .0 1" CM. ao«i i.J ! lijT lUO. C—oS'tS ; IT=i7'25. 

!• II.,0,K. rf<|UtiM C '>'''7i>; M-' l per cent 
s.-iw iJiM all the ri-actioni of ethyl 5-iniino- 

4 (lifni-ihCgliilaraii*. 

(•M.KtfMp'.Ci \H.|C.Me(CS')-CO;Et, 
iiretih dr^tjWd iTraij'. 86. lil>l). iln conatitutlon is 
ssiiUfitly re|j(r*rtilc<i hy tLi, fvrniula The second aubtUnce, 
»bu'h was fitcsritl in Mn.i'l ain..iinl. aa« obtained from (be mother 
:i.|i«.f» adrr the ijit«laii.-e nu'UiOi.' .at bad been, io f»r aa 
(.issiKtr, «.(vs(4i..l It »as iiUiiiuti ly olttaiiieif from dilute methyl 
ilfi.bot to Uii't, reetaricjilar jjrisios. nieltiog at 8;)'^: 

I. gave Oii'JJ.'/ CM. and 0 I'-’i'O H-0. Cr-.-iT'o!; H-.n7.22. 

C ,ll„ii,N', rriioirns C .V. TO; H 71 per cent. 

Tbn res. tK Jii ..f Ibis .<iiit|i.iuod. given Ih'Iow. showed that it had 
same Struftura! b'liniila aa that of thi' eonipound melting at 
I'l It » 4 , tbirifote r« rys-tallised several times in order to 
saevrtaiii wiirthn it was an iio|iiir<. form of this compound. Re- 
< istlalUsalwn bnurver. failed to alter the melting point, and this 
fait, li.j;etbu th t* wt'll crystalline form, which 

c.f the com{Mjutt(l melting at 99^, sbovscT Con 
4 h-mogcnettiis jtibstance stcreoisomei^ with 
tbe rtinifKmml nf higher melting point. 

Tht li‘pM>ri yii-Metl further crvsUllino crops on further 

(iiititum, hilt thc4e p««^«ocl indchnitc melting points, and hv 
rrjK‘4,ted nvrv^talliwilion yielded further small qaantitir> 

“f tht* CKPtiisenuhh alfrady drhicril>ed. The ultimate fraction^ 
M'|hdira(r«i As . liv which could not l>e induced to solidify, and it w.i,s 
no! fmihd to i4« late any crystalline substance from them. 
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fi< PttdnUU ttf Sfdn/jfAi o! lit •• and B-farmi o/ Klkjd fi lmlao- 
af-ffaaaatidimtlk^lgliiliuitle, 

(1) Stijd Hj/Jroyra i'lmia<n/-tii<un>^-dimttki^^>ilamle, 
CO^CM(^,C(NITj):r(CN )CO,Kt. 

BoUi the 0- end 0 fornu ot ethyl 0 inino-e'K'yMio-ea'ditnethyl- 
L'laten^ yield thu hydrogen lalt nn trcetmcnl ^iUt poUwum 
hydroxide lolution, the condiliont found moel euiUble being x!i 
Mlcnn. Fiee grxmi of the iminorompound were eddcd to » 
mltttion of one end t hilf tiron the ceKnlxted quuility of potuxiunt 
hydroxide diitolved in methyl alcohol, and the inlution, which 
ixoame warm, allowed to remain until a lot portion gave a clear 
iolution on the addition of water, when the cxrna of methyl 
alcohol waa evaporated to far aa posaiblc under diminiahed preeaurc, 
and dilate hydrochloric acid added to the rcaiduc until it gave an 
i[ id redbtion. The oil, which was precipitated on tho addition of 
the acid, solidified on tcrstchiiig, and when rccrystalliaed from 
dilute elcohol yielded small prianu molting at 1115° with vigorous 
cvnlution of carbon dioxide: 

01910 gave 0-3712 CO; and O lOM ILO. C^,53 00; II- 6 30. 

CijHiiOjK’. requires C - 531 ; 11 - f>'2 jicr cent. 

The hydrogen salt can also hcjrccrystallLsctl from water, but cart> 
must be taken not*to boil the solution, otherwise some carbon 
dioxide is evolved. , 

( 2 ) Ulliyl P iminn a ri/iimuinhiili/hcfliilr, 

c,n;('(:N’MK'ii(<iNK'0;Kt. 

This substance is formed by healing the hydrogen ethyl salt 
described above at 1.5(1'’ until the evolution of carbon dioxide lias 
ceased. For this purpose the salt waa placed in a test-lubo and 
heated in a bath of sulphuric arid at tho requisite temperature, 
.and as soon as the evolution of gas had ceased, it was cooled, and 
the solid which then formed was purified by spreading on a porous 
plate. When rccrystallised from dilute alcohol, it formed glistening 
plates, melting at 121°; 

0 1873 gave 0-4nG3 CO; and 01315 H.O. C=6916; H = 7-80. 
CfH„OjK; requires C=59-3; II=7'7 per cent. 

(3) Ethyi Cyanoisohufi/njlaertaf t, C^jlfcClO'CHfCNI’COjEt, 

In order to prepare this substance from the above imino- 
compound, it is necessary to warm it gently with an aqueous 



i iHli TH'***^ KJWIAllOS ASD 

fVI.<WKi:C(CK);0 ^ 

Tto emtpiM« tnatlrirmitutt «f Ui» |iB i yw iwtwiijid*'ift> thf 
pelMSiW »^li » "J" "f ^ tauWMHiS^d 

fiiiMe4 iftUs niijjt b* ta l iw i .t0’lM|t .tfa( 

M jxjMib!^. Wbeo tb# fiMf M^atun 

It mit&M. as «tl >« f<r« i;MtaUd, whidi, «ben orimcM 
fimirit a tfbraF, mobiU* hfjUMl boiiin^i on diatillatioDj ftb 18^—137®/ 
?J ts» . 

02I1> naif i> IJft') COj xai n 1375 HjO. C»r58'80; HnT'Sl. 

t*,ll t'«-59'0; II^Ti ptt ceni 

‘Dia ilit»jlvn ifl af)un>iu todiiun carboaata with elar- 

,<«nroi^. ati'l (,'ivr« in al«>holic lolution a deep red colonr with 

frrrie cfclnfnle. 

Tlie )t!err ult, C,II„0,NA;, ia precipitalcd aa a white, miern- 
' fyaUllitie pv*>t«r on adding the rairuiaUd (jttaotity cf lilvrr 
lutiatc wilutino te a neutral KilutioD of the ammonium lalt ; 

It 242 gate 0 i)W< Ag Ag-37 17. 

C,II„OjS'Ae te<(tiir>« Ag»37 24 per cent. 

(t) itofliilyfir i{n! uml .Uni., nit .tfii/.— Tbcec acida form the 
ulumatc pruduita nf the hydrnlym of ethyl cyanoMobutyiyiacetatr, 
tad ran he ttolaled in the fnlli.eiiu; way. The ketone ii diaMlvcd 
in eieew <i( at|UKnu [xiiafflium hydroxide, and the aotution boiled 
until aititnonia iwaate tn 1* ctolved. when it il acidified' with diinte 
« ilphurir arid and diililU-d m a current of iteam until'the 
1 ! no [iinjter acid The •team distillate ia then rendered alkaline 
»,ih auimonia. and ctaporated on the water-bath to a amall bhlk 
•"liter mitaie anlution it then added, and the precipitated lilver 
oilt rM-rtttaillaetl from hot water. (Found, AgnfiS'Sl. 6alc,. 
Ag .V per cent | The acid wa» cbaracteriaed aa iiobutyric acid 
lit the formation of the calcium salt. 

The rrtidac (jiMii thi'ttcam distillation was then rendered alkaline 
and pta[Kirat«l to drmc-ai, the residue being acidified with hydro 
I hbiiit acid and again e,aj:i>rtlod. On extracting the solid Tesidui' 
tn a Soxhirt apparatus with ether, a solid rceidiie waa obtained, 
which, when punlird. melted at 132^, and was proved to bemalonic 
acid (Fimnd, 0 3142; H -3'«. Calc., C"-34-6: H=3-8 per 
cent ) 

When •thyl BimmoaVvanooo-dimethylgluUrate in either iO 
a or dform u h.iiicd with cxrres of poUssium hydroxide until all 
ammonia hat Ken evolved, the product is found to conxbt oi 
imbuttrir a, id. dimclhylmalonic acid, and malonic acid. The first 
named ran |,y ,ridi,-,p(i product of 
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hritr^jMI in .» cnnrnl of ttMm in tiw otnstr almd; d«rrib«d, 
jnd iiintt wUck m wtnetdi ^ fim Die eveponted 
nadm^^' W 'leptnUd b; Ukiag idranUie irf Qu! fiiet Ui*t 
.luned^fiBiiMiie tdd 4 qnite inudablt in cold cooccntreted hydro 
(^UMkind^vhent** nudonie acid readil; dnaoWei. 

nlm wperiinenU were carried out with both the •- and 
iKofimi of ethTl 0'iiniooa''Cyaao«a'diiaclhylglttUtat«, and Ihue 
i-iB Ihjjpnbm bn no doubt aa to then two compouada being itereo- 
iwiONTIB.’ JTbo eondiDoni under wbicb one form b oooeerted into 
the othw oould not be detemiined. 


fht Famntion of I'^rnilt Ihrirativit frum 0 
tikyl 2'/mrao-4 fyano-4 farhrthoxytrtrahyttntpyrroliiicne’^-a'prii- 


fionntr,’ HN 


... .KH-c:cMe:co,Kt 


Tliia compound u formed by the action of iodoacetnnitrilc on tbo 
indium compound of ethyl frimino-o'-cyano^i metbylglutaratc under 
(iie following conditions. 2'3 Grams of aodium are diaardeed in 
jti grama of alcohol, and the aolution is mixed with 24 grama of 
ethyl d>imino-a'-cyanoo mefbylglutarste diasoivvd in aa little alcohol 
u poaaible. 16 7 Grama of iodivscclonitrile arc then added to Gn> 
%ooled aolutian, aod* the mixture ia heated on. the waler-halb for 
irn minutea. After this time the clear solution it poured into 
eater, and Che solution extracted by ether, when a rryatalline 
substance remains undissotved and ran be isolated by filtration 
The ethereal solution deposits more of the aubatance after lonie 
time. The pyrrole derivative obtained in tliia way cryttalliwH 
from aloohol in yellow plates, melting at 2iC‘’: 

0 1810 gave 0'3715 CO, and 0 1070 H^O. C = 56 03; n=s6 3. 

CaHj^O^Nj requires C^65'9; U = G1 per cent. 

The yield of tho pyrrole derivatives is very small, being only 
about 10 per cent, of the theoretical amount, the rmaindcr of the 
ilhyl ^iininoa'.cyanaanietbylglutarate used in the experiment 
Wing recovered unchanged on evaporating the ethereal solution 
after all pyrrole derivative has crystallised out. It is evident, 
therefore, that pnder the experimental conditions employed, tho 
majrm portion of the sodium compound of ethyl O-imino-o'-cyano- 
0 melhy^lutarate dissociates in the alcoholic solution, and reacts 
with iodoacetonitrile as sodium ethoxide. Ko trace of any other 
pyrrole derivative could be isolated. 

The compound melting U 316° is insoluble in mid aqueous 
sodium carbonate, but slowly passes into solution on boiling, 
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.—..u M -!•“•«« » ‘fflW ,' 

W ».r„ KW't. ■« <b» IrtflBf. We«> 

« f»»«s.=ui.,i U P«**^ 

l<.tmi»i * »is«tea ft’ K "f-K** pwripiUU* it mdiugnl 

h thti *k«whB :S ., r, -n!t»i«f h»at»wh!oric »rid, fof»io| • ckit 
!„<«. .b.fc ,«.i».-.Miii«uua U pr«i^it«d.l 5 tk. 
h Th. «,..,i->und m»j be »crjit«lti»4 

(tijIS OiCtt. 


A'lAyi 1 1 ju-- -' i'' ’ • fJr/irthtii/ltUakydrof^mliJtnt-i^fn- 
>)l-0;cM»-C0,Kt 
)• CO,Et' 

Wb^B 1. MiSutwa <if the immuiom|i*und, ineltiDg *t 216 ®, in 
li><tr.i>h[i.ru «id i» [xmrrd into an equal volume oi 
boilgsj »airf a I'car w/Imuin u oiitained, from which, after thr 
iifue i>( a fr* Kt.,nii). an oil •udilctily acfiaratM, Thil oil aoliditiif 
»t»n thr H>luttua u cuoUd and acratibed. and the aolid then 
>, tamed «>|a(atr» (fum dilute altnliol lu koiall, colourleia needitu, 
inidtnf at l.'lt 

0 lS2a |;a»« 0 3i^l ('•<, and " "'Ji2 11,0 0’-55'8l ; H~5'SI. 

(‘ull„t>,.S', ri'jumi C uj iiHrS" per cent. 

Ttw lietinn ^ivr< no oiloiir with (erne chloride, and it iolukle in 
a‘|ueuU 4 lOclium latlmnali-, yitliling a (tear adution, from which 
kida pfci i|niat» 11 un. lianccd Tliirc u therefore no tendonev for 
i!it« lulMtanrc to eahihil dramotrii|ium. 

,NK-l':i'Me-0<),Et 


The 


»ai!. (t).; 




is precipitated as 


>11 mi wli^ii a wilulioii of the kilone in dilute aqueous potauiuin 
tiidfotoie i> imscd ttitii exi'ett of the rcajient. The oil soliditie, 
•111 lir|ni!i' and lan he piiriheil t.y r« rpt.allisatiim from a anmil 
•jiiaiitity of rihvi ahoh.,! from which it neparatca in small, colour 
lr» ptuBu It i> nadtiv Mdiilde in Imth ethyl and methyl alcohol 
cave 0 in; Ji) K. SI )| K Id ia. 

rc.jiiirc 3 K rj '3 |K'r cent. 

rhe oi.ec alt, is formed as agelatinous 

pt«i|oialr when the rahulal.tl quantity of silver nitrate solution 
« added I., a tolMlron ..f the potaaiium salt in water. It can le 
diir,| at «• •iirioiii umlercoini; eliatii;e. and is then obtained as 
an atiii.rjdimn |»>»dcr. which is characterised by being instant iy 
til tlrv It^'nsrnt.’' 

0 '.‘•’rt i;ivr fM> 79 s ‘J 7 - 79 , 

'' illi.O.N' .-ty rwimrca .\o 07 a per cent. 
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iai5 


a / iJke A^ftritr id ffomoittfMlie Afid- 

ot eUvt 4c]iaiiO':}.kcto-l-<'arbetlioxyt«tnli)rdro 
j,(rnAd0w4^-prapio<>*t« to IiowoIi-vPIm' arid te rffrrti^ in tlir 
faSbnril^! IMIinrr. Five grattn of thr ketone are di>a»lved in rxrrss 
id aqneaat fMdataiam hydroxide, and the aolulion ia boilrtt nmil 
xll aaBMinia lx* been evolved, when the aotulioo u rendered 
tirongiy acid by meant of hydrochloric arid, and the acidified 
udntioB again h^Ied until all carbon dioxide haa been eliminated. 
It it then ailracted with ether and the ethereal aolution evaporated, 
when a tyrup ia obtained which diitilt at IS3'^/20 mm. at a vik-id 
, d, and toUdifiea when cooled in a mixture of ice and aalt. The 
solid melta at 32° (compare Zanvtti. dur.rild. 1891. 21, ii, lf'9, 
llillert, 1892. 268 , 69). (Found. C ,'i5-27 ; H = 7 8i'. 

t'a’c . c=65'4i U i7'7 per cent.) 

The ttmitarbiisonr teparatra ax a crystalline precipitate when a 
si.Uition of aemicarbaiidc hydrochloride dixxolveil in todiiim aeetale 
sidution ia added to an aqueous solution of the kclonic acid. It 
, rv.<talliaa from alcohol, in which it is only sparingly soluble, iii 
small firitmi, melting and decomposing at 176°: 

01803 gavo0'29;.0 t'O, and 0 11 16 H.,0, Cs.41-7; Hb C'8, 
CjHijOjNj requires C-H9; 11 -.-6 9 per cant, 


A (/iyl d-Cypno-'d-f fto 4-e«ilift/io ry I milhylltlrnhi/ilrnyyiniliilriir 

,NMrC:OMftX>,Kt 


The above 3'-methvl derivative is best prepared by the action of 
iiiethyl iodide on the silver imll of the ketone in dry henreiie 
.solution. Five grams of the ketone nielting at 128° are cnnvertctl 
Kilo the lilvcr aalt in the manner described on page 13M, and 
.1 seduUon of the dried salt in dry Icnienc is mixed with excess 
el methyl iodide. The rc.tetion starts at the ordinary teiii|)erature. 
Sliver i^ide separating as soon as methyl iodide is added, and i» 
lompleted by warming for a short timo on the water-bath. The 
Ik niene aolution, after being freed /torn silver iodide by filtration, 
IS then evaporated to dryness, and the oil fthich remains is alloweil 
lo orjxUllise, It was purified by recrysUllisation from dilute 
methyl aloohol, from which solvent it separated in small plates, 
melting at 75°: 

0 1912 gave 0 3998 CO., and 0 1062 11.0, C = 57 02 ; H r.= 6 17. 

CnHjjOiN, requires C = 571 ; H = 6'I per cent. 



13H 


rw)iku«t. 4 „'.TH»f»«>rTmAHraoi?ue *aD. 


T%!» *!■ •’? 

^»an>.i'fc ;b I's* “>»'“>«'■ <rf- Ul»^r»*ai)l 

»«<■ '» ‘ *»»*' 
[io kydroiiKl* »*«*»»»y for 

jc,j It" Biiituic «« UiiW under conditiM^ vkicl 
*ii.«..| iW .Mct.}U.r.!w (..tii..<l to tc wllectod (compiTO Timj 
vm W, i.> I f*" iiydfolv*** pto«tded rapieUy, OB^^fte- 

■ii.Wi *i !l ' »B'I <'i “ •>■'“'■ f<»*d“e in tbo fl *4 *»- 

I! ,K fci/i.hf.l <■•* itom carbon dioxide, nod «t^e<l 

. ,tl, fit»f Tiic cibrfil cxiraii, on being evnporeted, yielded .i 
, ruf, eiiifii vileliiinl on tooling, end melted at 32°. It yielded 
4 o,ni(tatbai4,ne, mrlting end dei.*iRi|>o*ing at 176®, an3 waa there 
,tp ii.wi..U»ulic aeid iKoimd, C‘^41’77; H = e-78. Calc 

1 .{1 ^ ^ fjcf *»■«* i 

Tie hydit* Idortc aiid •oliitioii into which the volatile products 
i the hidrolyiu ha*i Utii Ini »a» then evaporated to a email bulk 
tod the wdutioti, after Uin,; mixed with eteeia of platinic chloride 
.ototioB, ddnlrd with an vpial voluino of alcohol. The yellow 
al'w whnh then wpataied were eullei'teil, dried, and analyxed 
Pimnd. Hotl If Calc, I't 41 34 per cent.) 

Tile baxe vai therefore rnethylamine. 

Much of Uiu exfanie entailerl by thb rteearcb hat been^dlph hy 
grants from the (ioveruttteni Orant ('ummittee of the Royal ^orietv 
xitd fet'in the Kearareb Fund of the Chemical Society, for which 
»« dtwite fjjircax our inilehledne.w. 

Tse S. X8T HmiRen hxiamiToKT, 
tuE t’xtrxroilrY, 

-’SBtrnn.t,. 


t’XIX. -.1 Si/iithfgi.i of Tftrahydfouric Acid. 

Hy KnwxRD Pebct FRAJtKtaND. ^ 

Tun ha* jlwwti ^Hn.. IDnl, 34, 258) that the electrolyti.- 
rcdartiiin of urie aeid on a lead cathode leads to the fonDalion 
of three ditfeuni jultstamvx in proportiona varying with the 
e»[»rimental eoti.iilioni. namely, purone (II), txopurone (IH), and 
terrain, itoiirir a. id (1\') or (V): 



fKjVKUXIl: A SYSiTUESIS or TSTHAHVURlM Hh' Ai IH. IlUT 



CO CH-NH 

XH-tSl-SH' 

111 .) 


>co 


>AX1 


ISHV", 


Xll tX) Nil,' 

tUM ilV ) (V ! 

OHOXforic »d(l ilwlf (II, probably Ibc first strp ia tlio reilucUmi. 
luld not be UoUted, and Tafel miisidered that Ibis sulistaiici- 
.afeef *»• once r«lui-ed further to piirimo or that it roaitwl 

i::h the elements of water to form lA'trabY<lruurir arid, one of the 
opening in the procena. 

The preaent paper deserilws an all.inpl to synthesize this hypo 
Uu'tieal deaoxyuric acid, starting from «/3 diaminopropionic acid, 
NlI.'OH.'CIl(NH.)’CO.n. The monohydri ■bromide of this ainiuo- 
i, i.|. together with the rwjiiisile quantity of either hydrobroroio or 
I tiltochloric acid for the saturation of the second amino group, wixs 
a inwed to react in sc|ueoua solution with a corresponding weight 
mo inoleculea) of potaasium cyanate. 

The resulting urea derivative was in general not isuhiled owiii;; 
;.i the difficulty experienced in ita purification; it waa dissolved 
111 per cent. hydriH'hloric aci^, and the solution evaporated in 
iil< r to form the carresponding bydanloin. This prnvnl to bo .1 
lii.atitifully crystalline substance, sqiublc in water, giving a solution 
having an acid reaction to\v.ards litmus, and nielling with dccoiii 
[o.dtion and gas evolution at '.’Ifi'-’. The results of an aii.atyvii 
indicated clearly that this substance was the intermediate Elni.’e 
towards dcsoxyuric acid, naniety. Ictraliydrourie acid, in which only 
lie ring is closed with elimination of a nioleculo of water. Tlio 
ivjicrimont thus resulted in the synthesis of Utraliydroiiric arid, 
■lithough the method was not such os to (liable a decision to be 
ni.ido between the two po.s.sildc formula; (IV) and (V). Tlicso are 
l .iosi on TafeTs deconipo.sition of Ictraliydrourie acid with baryta 
}Ur., 1901, 34 , 1189) (which yielded one moicciilo of dianiiiui- 
propionic acid and two molecules of carbon dioxide), and are con- 
'.riued by tho present synthesis: 

\!r,'Cnj-CH(NH.,)'CO..H,HBr+HBr + 2KCNO = 

2KBrT NJL-CO'Nn'Cnj-CU(Nn'CO'NU,,)'COjII, 

(Not ts*,Utoi.) 


N I I,'CO-NH-CTL-cn(NU -CO-N IL)-COalI = 

11,0 + Tetrabydrr, uric Arid. 
A portion of the lelrahydroiiric acid thus obUinfsl was dissolved 
in H.'t percent, bvdrochloric acid, and the solution ev.nporatcd to a 
YXiL lev II I s 



UH A THiUHTDROCWC ACID. 

tftup /: 21 •hvii It rft^.fiuuog witii alcoboJ, i«tf»hwlrourk- 
App*«>fitW Uje mwk^ 

tr:« H^.Kt.K! tetfifavdrouric sad been 

;-ri£u.^tri ir. Kh- I>re|.af4at.>a o.ntAined S iJIUpy ial»Uca 

.,it «,. i ;« !!i »-ir-r' 'tUn ii-*t n^< y^id teUsbydrouric sdd on 
i- 4 nUf h^xi.TL^ */.n h iii" *ei(i. snd it i* ponibiy tht 

f: 9 'i«;W;n ,f 4 Mi-:!-, tii-fr/aUve KlUoger (Ber., 19^^ 37. 
;;■, *j aa at.'l ."ilUrmiann liter., 1904, 37, 34h 

-ttr ♦,-,,•£» \->i-. ^■•>' A/tun'Ksr r<;U|> in diaminopropionie sen! 
. ^ ni- f; !- “f ?.> Jr- ' u very mistant to the ictiOD (A 

^ A.;:‘. A -;'<:‘4f -!f‘rf . At It-fl Hiaiio bj? Tsfel Sthl 

K I’ Krj.!.k iJ. i ti'f , i> 9 42. 313^1 ifi tbe c«e of the mom. 

, r; i* i it xu-.u-’C m. thyUmujoiiropionir wid. nliirfi 

...r Mr.l A m-’i. •,>!:. U' 'V. 'Ji rr.Afjvf, t};c lutnrio-^roup being pr» 

: ;u til*- « ?.< '.iti<.fi It i-i *ugg<-^U-4 that in tbe-se 

‘ : .r ifriirr. up tj;A.' !-*• •hi»-!<b-'l !)>' inU'rniil salt forritalinii 
\t.r ‘ifiw.tyi In the pfew-nt instance it is |K>iy.ib*i.- 

t-’ trr ».'IUUf' A* ;.l frA* S !t•^^ ftadllv Willi the M'COnil HJOUtuIc 

t trVAiiu: *iul. Alui tl.i* would a*‘ount fof tilt* suiallnc-jik .of thf 

..• I ni irtf Ahylr-utir 4 . i.j, 'ria.A \j**w IS ktrengthened by experi 
j.fi'i ii:*4c hv iho on ttd diUnxylaniim»propionic seid 

;> *Kuh . afc-^ th- r«4*fi'‘ii Ir4<l< t*. ih*- bifjfialion of a moQouri'a 
'♦iTAiiVP t o:y Th;* ’«.ui to concerted quantilativelv 

: A h,.U/.?.>.n. liAvu..' A ho*- amiiH. g Tou j), jircsuinably is tto 
ii f-'Oij: II ih. ri’tii!!*! •-{' ih;-* wufk wilt be ]uil)lisbcd ID the Dear 

i :'. iir*- 

KtPlKIMKMT.VU 

1 h ■!. vri.il :< 4- oi »i«*l in ilio lollowiijg experiments w-i-i 

; • A!».i ly thi' of .om.ntMi*d amiiionis solutioD cri 

■aJ s.r.o,r:,.,|.r.i 5 ,;,.;iu 4* id lit -tail'd iuIh’s at t«'in|)iTalurcs ranging,' 

ll-... 1.. i,. 

11 . I hi, In, I, r,.. Ill, I.., ^■II.•(•||,•(•ll^.^•lU■COJ^,^Br. «a.i 

i Iii ..1 : ri. n.U;ii,4li„u I'tuni »4lir. niiil iiu-!ti'il ftiid dccoinpoii. ■! 

4. . ; Kn'i s ijttr , I8*.l,l, 26, 'JllGd ; Zntuh, p/tl/si‘'’~ 

' 21 '"'.'I, »!,. wr. thf lirvt to isolate this salt, 

- - J.l" i, ti;r diT.ini|i.-itii>ti |ioinl, (Found, Br=43''l-. 

I'a: , l!i 1 i ;i j.. , 

i (•■j.'ii, i.i I:., . 1 ',.,,, hi.lri.hri.mulc were dissoh-ed in warm 
44 .rr tt..!, t..,’ a.i l.t;..ti ,.f ,1 1.1 ^r,ims uf a 4d per cent, solution ct 
i >'l 4111 i’i'i.'i.,ili'. and iri .ited with an aijiieou.. .wdution of 4 grams 
■ I p. ('.■asiilcraldp elJervesi-ciire followed tin- 

n-.niui • <■ ft- M.mtioiH The mixture was kept for ahout an hour, 
>0,1 »4. '... u i. Infiltrated slowly to a small bulk. When the 
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rolume of Uio lolution bad Wn roduoK) to jiUtut 3 c c . 10 
, i eooc^tCtttod bHroehioric ond «er« Added to tiie 

Uio mixturo wu wAmcd for a few minutoA, then xllowetl 
And the cryttalline prwipiute of p«‘t*i»jiiin bromide 
; Y fdtrttioo Mad waubed with roiirrotmteil hydrtv'hlork' avid T]^<' 
!Utr»to tod waabinpi were conrentrated to a syrupy on the 
Mitef'bftth. mut’d with a little l' 3 per rrnt. hydmrhlorie Arid, xni) 
cvApoTAtod AlmoAt to drvnes on the water bAth. After boiling tiu- 
rrddue with liiHhvi Aliohul. A further quantity of (H>tAxsitiiii 
I roaiid© WAa filtt-nd ufl; tho total qiiiiitity oblAintNl being i 'l.* 

The methyl alcoholic solution was evajmrat<\i nearly to drym s.', 
^!;d the residue dibM^ived with a small quantity of hot water. Th<« 
■ 'iilion wu aIIovmI to cool, and s«)wn with crN^taU of tetrahydii' 
uftc Acid ohtAtned from a previous ex|M«finirtit. After a frw 
• , notes A crystalline prtvipitale iM-parated ; it was coHivletl. wa»lu.l 
■^Ah A srnAll quantity of cold water, with aliMtlute ali'tOiol, ith i 
: 'laliy with ether. The weight of tetrahydroiiric a^ id ihus olilaitnd 
wa- U *J«‘' gram. Another experiineiit. starting from ;i gr,iins id 
!i «' iiydrobroinide of diainiiiupropronic acid, yieidcil grains of 
t« ♦raliydrouric acid. The suti.>laiue inched ul l!lf>'' with 
solution to A colourless liquid, was tciidiiy M>ltihle in hul wati’i. 
V:>- wilutiou having on rea*-ljon to litmus, only very iipariiigly 
M Inlilo in absolute t^hyl aicuhol, and crysta]lii»4-il anliydroun from 
w.iler in Acicular pri>m» and hexagi.»i»al, prismatic plalev. 

For (he purpoSi-s of analysis a Hpecimeii of the siib>l;tiice oldaim d 
by thU method was recrystallific<l twu'e from wati-r. ami it. tncltMl 
ro.'l deconipow'd At ‘jlG‘. Tafel gives 'Jill JUl' .is the mclinii' 
I" iiit of tctraJiydrouric ,vid. {Koiiml, C -3l h7, 3100; J1 i I'o, 
4 "I ; 32-53. ('ale,, (S ;i4\SS; II ■ 405; NdUhi; pcrnni.f 

Smeo the coruhuatinn of this subsUnro in a vacuum apfu ais to 
ic.vl to tho formation of an uiiusuallv high percentage of mine 
( thus giving perceiJt^iges of nitrogen somewluil aliuM* what, 
i.nild be accountorl for on tlio average expenmintal error {in tun 
‘.I'Cs 33'10 and 32 91 per eent. rrspeciively i. in the above anal\si.'« 
i!;e volume of nitrogen was n^rrected for nitrie oxide in a g.u 
.qqiaratus. 

' MKsir.a UrrAAmr-sT, 

Tm: U.SIVKiisITV, 


4 s 2 



i-rHAV »si> iiev st>i.i* : 


< XX. — i’^jQuiuiflh-c IkritattM. Pari T, The C»t, 
riitntion If/ thf lleihiriuih PritJucU of Papaftrii,- 

By Ft*** I.** I’Y*** »nd Willi*)! Colzbioox Bsykolm. 

1* Fart II of tliw nri*-» (Trail* , 19()It. 96, ICl") it ira< iba«n 1.-. 
ijiio of uj that the amorphuu* b*»o resulting frum the reduction ti 
j,a{iarerine w m reality tetrahydrapaparerine, and it ww fnrthi r 
•lalfd that Onhl« hmi<-dt'* nocalU-d " tclraliyJrnpapaveriBe " ii 
1 :! dihydropaiaverini- (I): 

Mrt/ \/"CH 


Tile ren.'ion.s wliicli k-<l to tiiia conclusion were a.s foilnws. 

(1) AtialvH.'ii and molecular Wcii;lit detenuiiiiitioiis of tlic l>.i • 
:iii(| il.t derivatives |>rovo that it has the formula .m i 

lU |)ri|»!ir:ition hy the reduclioii of papnverine, tberef* i 

hnwa it to lie a diliyUropapavcriiio, uiiUs.^ it is obtained from .i: 
im[nnity in the papaverine, a p<»ssibitity' at no time likely— wli;*' 
IS definitely dUproved in the present paper. 

The reactions of the for inslamc. the formation «■! i 
niiKi.Hodt rivativo and benzoyl derivative, .sluiw that it contAinn ;i 
iiiiino >'r»mp. therefore one of iho additional hydrogen at- n 
mvupios the ■.! jiositiuD of the Moqujnoliiie ring. 

t'O Tlio moiuiion of the I)a8c by Pope and Peachey (Tran 
IS!)8J3. j'J.'li proves it to contain an asymmetric carbon at> : i 
ami $1 ih*' I'wssumptinn that this occupied tho l p(Kiition, H' 
alkaloids of the l benzylielrahydrojJto<\uinoliuc type (laiubam'-ini 
v'U' V lt\e \>oMiion of the remaining hydrogen atom ^ - 
' " \ .\ih\ v\i»> .\v>\-.:u;iUd \ •. ‘,2 diliydropapaverine. 

Thu ba r. h'lW. vcr, a cfMnpoiimi of considerably sbibi'i’, 
-s . -lA li •? Vh* vibHU’d. and its .Vd»cnzoyl dt*riv.ativc 
n >' f ' 1 ■■ jrt.',. kvd v:*hcr 1-y burndnc or l>y sulphuric acid v i 

^ •.!, bavicur I livhJ'Oc dillcred from th.u : 



ivH^rrs*»Livr i'r.Ji!v\H\fK paju v 


] 2 •a^lliy}-!; 2 <tibttirw'»>jui!u«lutf (11 » (Kreund titd RuV 

1^09, 48» 1762), a et^mpt^und whit h mav rtadily he n^duatl 

Oil 


t. the eArespoMdin^' trtraliydiotv.Mpiiihdino, and which is faAtly 
.i!'..vked hy nxidininp a^»enu. 

This diffwiu‘e in bcliavinur was to t)jt' presence of a 

viv iinino Sfniup in the fnniuT. and >«•!«« coriolunalinn of this view 
adduced from tho fact that Vitieland Alhanascscu {lift., 

33, in preparing htudanOMiie hy the nduclion of papr.vcriu.' 

' il.ochloride, did not diMirvcr tlic .V iiMiiyl derivative of ) • 2dj- 
. iropapaverine. The presr-nt authois, however, innv tind lliat tin* 
hu’tion of jiapaveriuo methyl salts lejwls to tlu* pimluetion mo( 

' !y of hwdanosine. but also (d a new base. wliirh is 

. ,uwn to bo the .V ne thyl derivative of I : 2<llhydropapavctio« 
Kisrther, tho new base \i a» stajdo as tin* parent niinptmnd ; its 
;.ilu.’tion caiimit be*e{Tecled either by tin and bvditti ldnt ie jwi-i 
hy sodium and amyl aleolud. • It is therefore clear that tin* 
i.llerencc in beliavionr hetweeii 1 hetuvl-^ methyl I : 2 diliydi't»n*-' 
,'iiiiolino and 1 : L’dihvdropapaveriiie is not nun-ly <lue to the 
,ti2in‘nrcof the iniino^gmup in the latter, aiid the assumption Dial 
tins haw has the constitution repnsenled hy tho term I ; ‘Jdiltvdro 
I .tpaveriue docs tint apjn-ar to be ju-stilh-d witliout fuither 
' \p<‘rimenLal evidemo 

Tlio further invcsligation cd tlie constitution (d this mrtjpttunil. 
^■ecever. more particularly with regard t<i the pn.iliictK filitniio-d 
'iv its oxidation and degradation by eoinplet** mcthylalion. in now 
::i progre&t, and in onler to avoid tho uko of a designation whi« li 
: ay prove to be incorrect, it is pr(‘|>OH*d to adopt the name jHim.f 
I'f this ba«e, melting at 201 -202^, which Itas I 'm 

n rined “ tetrahydropapaverino ’* by Goldschmieclt , l«vi', 

7 1^0 ; 1898, 19 , 32-1) and “ 1: ‘i-dibydropapaverlne” by Pvitnui 
ri/.)j the new base, will therefore lu- 'S mtilrjl 

I’avine is always forinwl together with tetrahvdropajiaveritic in 
reduction of papaverine with tin and hydrfKhloric aei'l, and 
• a? been so obtained by different workers using papaverine having 
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rtvi« 


bus iW t* *^'7 **4 Tiirv* from *Wi - • 

{ ': pet «4 tie Ebiruf ^ u .kl , i\ ».pfmktt^ tht^f OT9 to lo pobit . 

etftltkbU EhH tirtnAj frutn ioibo tnptti;' 

tn lb# If! Ui teiile tiiii coitmiYr ^ 

p>p«iF«tiF»» Iti lh#«# ••l|*«fJ]tfCtbl «W 09 i!#0 OCCaOtOR V-c.' 

' punitti. Ob BMribvUii^o toUMKiiUBt 

'j’uinUiy of ••hC4iit*d «itit Usdoaoiu 

4/uJ it 1^71^1*, t* i-AU-W* tiuE .\ OK-tbltlfavtlje ^ ACttully 

l^^rin S maIu. ao<J c«>cLjr^utfiilr (kii porme 

f-furnj it>>tu |.4j>A'>rr:rj** 

a •‘^■*Asr:«{ br tbfl of HlpAVrfr 

" •‘.h?! *4'U »5Ui I n Ar>ii bv»if«-rbl«;rjc fci.j, ti>^*etW • ■ 

: ii.Uu'wibc, fi^tu »hiih it *4<i teAflily arjarbtn) by trjlbfr ^ 
f «u mrO-tMii in ibr cif« riiti»'iilAl p*rl of E)ii« pAJjrf , J! 

i!:.> itilti.>A tr/ Mtcf^ U\ Oi# iif iAUlibOtAtBr b.‘ 

' ii i'l *n.j ni4»i*'if:-»r Tht feUliun Wt«c<rn tJ r 

. i i« tfa 

f'; H; 

* A 

.V Vfrriiy{|«%)h'* 

S iJ ''f /fnt' tfif Av /'i. .-/« /•• *tit| unluf^ Afr aIm:* /nfn.r 

r. ikitb Ay /M.-^ ^ by Jbr AitlOU ot mrtbvl J«*i, 

• '• ;>-i> ii!H . .tf.lin^* f<. li.p r.mkfjwt:, 

»■ M ,o,N .ni l » .,ll..f\NMlI 

V. i 

V ii.M.s . j Hj <vn .i\N HI .<',,n.,o,N.ni,i. 

.\i -.fy t'.r < iu‘ ..f *.> *)«.. in ihbt o{ ,\ ir.rUiy||iAVinf. la 

X- •! .A.lA Jr^.lia rf\<u!.l»#* Will? A r«)n'J'i«TAblp WJJOUnl of WAUr 

. ; 'I'll afi.’M 

K%rtAI1IC!«Tti 

l' >'y^i'>jh.:it; rt/ rrtnr. 

Afirf .1 t'.t !fi'-f4rv ri|«’rjm.i)?, i« »hi'h Uur|anr^»{c■ 

•l'i-i'sS4iy • * V fji. ♦;,. l iv ..j. y^xi obfAmr*! !)y thn rwluctinn 
f -iiavffinf« rt;- bi*o tf r |)»pjvrrij;r r<- (Uir^tl for tbo f ' 

« <[».-• snirflf. * *< \rfV .Ar»-'li’‘> r\4{;i;;jrt| 

1 1,0 fi ’ :*r4 ,4f ll'i nr . ii Hit n*r.vtrf»’f! into ihf hv.i- 

A..’’ r;:lf* Ar.i ff;:» »4U •ry>fi! i«.| ?»;.•%« from bAter, Ix'ingoblA;- 

u! ;a?r«. whi‘-h *| L\1P .'r..rr’): ai' 

ro^*.«tiorA?i n, fb.' la.-.' w u . . nv^'T^r-l into tho bvdri'km nsa .ii’ 
dn { ti.r mI*. irv’UlliK.i {•iy^ frrm a.V. bob wbni it »«pArAt<'i • 





1 v:'i 

*kkh ^r»tr5|w*n! al 1^’ Kvwf I. ihr \>%tt thrti 
fe*t titU mdt*»(l at U^- IIT". (T Ilf Ufi^' (t^^rr '. 
^ i miuuArtl iKc' iatB(> khtr rvrn^uIUtmiofi . f 

^ ol Ul» h4tv U\m lirtWtif*.* 

X#4/tt/IWNt < 1 / yttimiulfikaif, 

ih^ MtHimi A2ui rij^kt iuuf j;.'rAt:.i of |apav«fiii|^ ■huk 
trrAlcd U »rtv c<mvrrt<Mi iHio iJjH 

ift(i Vachon Htr . l'>.il, 37, Atitf lkt> vaa 

f,iae»d rili Ijn anU li;»t|j<vhiufic tn ak’okuhr *t>iui 4 «m, tkr 
Win#; nmdas lo tia»»* |/f« .i..u-lv * 4 i,<j:{evi for (ht* rr«iuc 
; *5 (4 |**p*vetiftp fl*vt»iAn Trail? , 95. Ji-Ui. Ait<*r tW«-m 

•Jioa ui tW IJO ^ t« 'iiUi utlj'hjiJr, aiui itwiival <f 

f>n *u!plu(l«, Ute k ju. r » 4 s ] rr. ij ;«at<Hi »jiit i-«tjium carlfttnaU- 
'frij ffi4n the crude Uu<i*tj«?*jsir. and rfc?t»« tr<J with thU«n»fi*tm . 
■ « Utter Uil on di9tu!ai4un a }o4‘«n »!iith »a# ditMiUrt} 

warm dilute hrdrtvhjonc a^ u\ . tiu* M>!uij.in <>h oKnin^v drfMMfitrd 
\ r.-rUi]* IjiAVine hydl'- iii**!;dr in h»aiMifiil j'rjsmt The nude 
i , iaO'#iiw waj ptinhed hy »r>»t.ini'4ti« n aa hy«if''KVh i-ialair, !).<■ 
' xj jif|Uor* y<r’d*o**. ('ll :r;;vuriatin» «*f tf)e ha*o and <r^^ 
.laiiun <d Ihii at };td(<vhh<:id<’ a inrihrr <|uant4t\' id A Oirllnl 
. "n* AIU'ifrtHtr r»J pfaii:* r( Uu<ian«i»ine and i-f 

-t-'tbyipavjne hydl«- hh r;<jr »< f*- <>l f ajord 
I !.i’ laudatJ'Kine <i)4aii.rd in fl^;* twaninr inrha a! lli Ih' 

rr ;. and the ji.riTjh,’ jM-int i« un. Iianj^'rd »tf«r iri f \ if allinaf ji u 
. '-IP l*a*«' ^fi'fll ah’-hol Th'^ urid «d |.ll!r lAtldall'ffcHir »i ljjr|r ji !r 

• j-f rpuL of the tho'rr!;. A; . iVtrt and At!ia?'.l.wwil {I' l (\' } 

' A4R«ti fHl U* f»*-' [KT rent 

! ‘lintiinntinr hyir-jfn .-r.jhj^r 'TyttaliiM^ fii-m aIm'Iix! in mni'* 
s E !*; prodlfw. al:j* h itnitain UM.th aful, afti r iliviiu* a 1 Ph* , 
and d« at i'- ' fioir 1 , aflct Motcrui;; a f« w 

. rarlsrr After cr\»(ai;iB.a!u-ti fr*.fii water. !h;s \.i)t funUjn* 
!f O. and nirila t«i a turh;d, v:w«Mi« Ii'jnjd at f-< fr t It 

ii Afinjflr anlublc in "dd wAtrr nr a)«.<ih<d 

i i’ii_ and IMl C v- ! |I i; n 

i h«.l «‘ii[lu,„ a VACotiin "vef H 11. U . , 

tt, !UI o in'*”'*' *’ •'■■ '‘,11 ' 

IM 1 '» r |e r < rnt 

! “ I.l ! i'wt *' 0! '■'. Sf I'f’r II n » I 

thjil-'t hS* t ,11 t \ ViildJ rr'jilifr!! h] [.'•r 'rjit 

' ; » )#« >•.'! « '*•'!>! J •.' li- it.*.. )■» I : n ^ s>. i K •* /.» •> , ’ 'j} '', 4J} i ■ ■'• 

^'f M.l'W. I' f.'.le ••;»*.,..« --f j :Rf.r-! r i i <-.t m 

f.lrs*'*! • .’i t. inr * i j. I rf« 'f ( »• «<■, *l S-«*I » '•'■'•'.« ; » i , 

. • ■ . ! ^ I’ ’ » ;J :,• » -.I-,'?-.*. • ' i-i.... 

■■ \.: ssk!'. ifffiJi! n '•I-''-. ; l.f ' ! i*.i \Ui.-u . 
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^ / inut K'l^rllffpliwf. 

TU£ til* i8«ibA>(i fts' the ftfiamios (4 hnd$mom§ i 

.S t* (Mtlf complete i* kfemni by te ioOcni. 

A teutsra t4 to framji of Uadanoniiie fuid 1 frrui ol If'Mi 
{.skv^iti^ iiK«i||0r*r3V<^Tfr<! mte Ariel oxaUte ud rerf^^AHaed fr> 
Site j^raou <4 UMdan'^une hvdtTft'S oxAbic; dm 
re^^erji'fatrd (f iu ihr then rrwi*|f|iwi U byd? - 

^ Klursdv I 2 t of .1 nirtbylpavinn hTdrochbride; on 

thr hftic*' ffotn ihr (u^^iicr hquonr and cryfUUitiAi' . 
A. s i oxaUte, Another ‘>t# {'ram of Utoiaio'iio*' hydn^D oxiU 
^*A ohiAtnrd artd thr tail motber ^^{aom gavr a bAi« yielding' ^ 
i/nail fjuaotjt^ t,i hydn^hNindr, »hirh k»** not forthir worked u 
ii.<- fjnaoU’jri rr**(jvrfrd «» re (r«'{tiiTAfrnt to 5 gfifti* of UudAnos- 
4f>d j,'ram of .V nifthylpavtuc 

Another meth'd for the v-paration of the two hiuo» depends 
f ' 1 difff'renl xolahifitie* <,f the hawt in alrohol 

A roiitofe of of lAudan^ninr and ! {^am of fut li 

j Avinr t'rjr4anjje<t from a minimum of hot aJwhol ^ave 8 9 yra 
• f landamiauie, the remainder nmvertMl into hvdrwhloride ;v 
. rvitall^eed fftj#i water i^'a*r I.* kTami of .V m«thylpaviiif hyi- 
Mwrute, ami after re(('ncfaUi:p aiu ha^** fitien the hnal moti 
ii im'-f aij'l crynUiiutriij from ahohoi. a furtJwr (l‘3 pram 
AihlAfl'wino wa* oMahimI. th^ fpiantitif* re<«-v.re<i were t? 

< uivaK »t (o 'J l‘ ijrams of !aiidan<v>im' ami 1 0 {jram of .V-riicth 

N JUrfht^p,, uif, C. If ,<\V 

Thti ! U IdH-iated m an ainorpto us romlitinn when alk.v 
.ii> added (<< A^pirout of itj aall.x. hut the prccipit-.' 

^of,;nr;^ rryifaiiim - u k^rpinp. aud thru forma roIciirU«a pri'!: 
-!,oh. iftrf thofouj^h dryinp jn the Air. ctmtain 1} to H " 
The f)ylr4od 1 am- h/w no aharp meiUng fnunt. hut bepina to 
at ah«-iit , i.‘rail»ally melU, and then effi'rv««’r* at 100®; it !' 

! irly all if^ »ari‘r of < rydallieation when kept in a vacuum 
sulphufo' Aitil. and rrmaiiu ivr a white. Aiuorphua# powder, wii; 
oit'iu at ahoitt 9tr' 

it nij (au drsrdi lo^^t in a vacuum over JI,SO,- JW-^ ■■ ' 
* ‘ ;fl. .< ri‘itnri's 114) 9:j |)er rent. 
iM'.'’'*' (drod in 3 ca^ufot.j i:aveOM>99 CO. Ami 0 1257 II ' 
C :h I , H,o^: I 

.\f(* r defivd{3{. ft r*v U ihn** wiih in naenc and .inhvdr>>u* »<«'{' 
julph^U- It *’ hxM? from I'enrtrse }n hard wl : 
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i ** ics'ii V aSUf Mtitrritj? n 

r- ftv ^ ef^i4A!li«rk <row *t}hvdii>uft eiWr m Mit^i!. 

• |Briini K*via$ ti^ MLiee meiusjg potaL It m s|uirnich' 

Oayp iS wilfifi fliW, or Ugfet pctroWom, Imt rvidilv no in ihr 
. mftil orfittk aaivmu. It (i)»^vv« in aturenirattii) sutpliuiu 
ft pal« TtUo*iih frwc •olalion ; 

O l^8«^#04fa^ OOj and 00‘i95 H.O, C«70 ^ 11-7 2. 
*>IM4 ^ €ta92‘i IXIj .. iH>2:i H.O. r~Tol;n-7 2 
tji „ 6 2 e c, N* at 2'2' *iid 7[»!i mro, N-S ft. 

> 2090 „ U 3t<*WrlV meiW. 0 :..V^» A*;! OM«^ ^ :t3 9 
« .. .. ., 0391;iAi;l OMo.^33(t 

0^n»<\N rfviuirr* (V :u2, 11 T). 40Mo 312, 

X «• 3 2 prT n*!)! 

Thf kfiirtfrhturHif cnataliitm fj<tm HAlrr in rolimrW*? 

v' furmad pri«n<. uhuli bjcU at C/» ^1 ^t'«>rr.K ami ooiiUjj. 
» mulcculrt of water o{ ^’ry'»l4lll^A!^^h. of wKirh 7i myv liwt v\i 
■ M.nj? nnt in a viuuum, «n.l then at l'«j' Thii a»]i ta 
.-. I'fO put* «f voul walof. l‘Ut ta#i]y iit*luhlr jn Li-t walt-r i>! 

A . .'.hoj : 

MjI (airdrirtl) l»«tO|.’*.*1 a 1 Imt" nMV^7-*»'2 
(■ I!-i' \N.lU‘i,*<lf-< V *illO. rtv^uirr* ITO 'Jj'.* prr wnt 

■ 1(U6 * pavc^KirOT CO. ami H_.0. (' ^'2 6; U 

■ „ MitCfftco. .. H,() Cu.nvrt.il iw 

■ JV4 * „ l>-o:63 AgCI 

i H.V>jX,UCl,UI,il rc[Uit<* C i.L’lt, 11 r» H . Cl HK |»r itnl 
Tite Ayiyri<»./»</r ay^tAUiM- from waI^t iii lnj|k,’*\ hfarl) i >i]ntiilr«5 
f f:«isif. which melt at To M7‘' (corf i and (♦•nUin It J’' 

toluble in hut uat^r <*r alt^dx-l Afict dryin^r- il lia* h>> 
arp BtrlUng pujnt, l»tit gradually mftrn* from aUnil I'*' 
;«ardf ; 

'7104 (air ari.di W t.nilV at II Ovl^H 

Ul.i'Hjt* rc<niir*-* H t» I-*- 3 ]«r rent 
-1704 •gave l. 3212 CO, ami no«|;, IJO C Mlt, H ^n 

<)m* ,. t'!»3!lAi:i. I Vf.O, 

rv(juiii-s (’-W V. II 5 4; I VO :i jht <<nl 

Th® aurwhlofijr tryMalli***^ fi"m a rmaiiire "f aMU«n 0 aii l 
4^ •ailuio alcohol in terracotta rolimriHl m-ftllisn. «hir|j loniaih a 
Icculoi.f aJcolioi of cryiitaiiihAtiofi and at. ' (rnji i 

i' ift almost iniMduhle in water or ahulio!, hut readily Mdul’Ir iit 

* 10fJ« 1 

o 2(m f gaveH v^vf CQ, and ‘» "7t'*4 H.O. C 37 4 , II I 7 

■ ' ] .. n VOS/; CO, .. t)06o.5 ir,o. c 37 4 ; If - 4 r,. 


I'T 


i'*-! n*i? 


t \;r 



lSt> KCrSoLM 


I1W 

0 A** Ati^'36 5 

0 «iie • lott fr<>M.S »! KPfi. t^HjO= 5 7. 
(•„Hs0.\,IIAiiC!».f,II,O mjaim C-3TJ; H»44;AB»je^ 
C;H<0*^6 3 per ctot. 

1V ftom mtitt io «»«]!« ^ 

fi^kn, »kiicb »«fi *t -ly^ (ciat ), ktur eaUrriiii; tliii'btlj tr< 

!j u ftfy ipAnn'flr ia cold wat«r or atcoM: 

HVjU* UjtA tHK-a At lOi/K HtO~09. 

0 17,11 1 !-*« an<l 0 0754 H^O. C»555; H«4 9, 

N, rwjairw C»555; Hw4 A p<f eeiit. 

Thr trftJir*t« in rOiOurlM*. flatrainf rod*, whir' 

311^0, JMiii <|r*oii:p'iw ftt ’2W‘ (mfT ) fw trAmin^ i 

oifihyl *lf»jh««UiC ft»!uUr>n of iho buo with tnclliTl iodido. It 
»r>!uh!*' 4fi cold walz-r or hcH tlcobol. 

Ui or,,r>i At. n,o«/: « 

^ rf'JUifW n^O • #t *1 JHT cmt 

f t'ftrr n t'l), Utd O0793 II.O C -.^52 9; II 5 7 
1 . OU>97 Agt. I "35 6 

t*,ill.;0,,V.('f!*I rrjjuirc* C 531; 11*^5 7; per rrnt 

Aflrr rfntaliuuilioii from w»!rf, ihf mctbinHid'^ f'*rwi l) 04 utiffi' 
Uf^-T*, rlrif pfuffu, whir h roftUifi 411,0, and. aflcr ninlcring fr* r 
111 and fra^lwalft li«>ci»ffi!n|» Ti«rotyi,rfftnT«’i* at ItH-liy’' fenrr 
iiUT tlrytfti: ihc fuifr hydrated tall at Kk^'. it l.a^ no iharp mrltir . 
ji'ijhi, hut Ittphk u* mnirf at a^^out |C»^ (rerr and craduaii. 
lw. tifi;r$ a/id p3«'rvf^<*r«i <ifj railing' the trmjTCfalurP : 

n I’r;3 ’ i:avr-u CO. ami OO-i^H i! O. C 1C5: 11 *"6 5. 

I'j'i.yt" ,, Ac! I 221. 

[mi (07520 at Ilu . lIjO !2iV 
(\^*LO,N,CJIJ.4 MjO rrf|uirM C-4n4; II' GI; I-^'223i 
M.O 12 7 per rent 

Thf mf(KnrhLiri,i/ MAS prrparet] fn>m the methiorlido by doid !• 
dr**'fi)p»«iti"n with fjivrr chloride. It cryntalliMM from water r; 
l«»*4iilifui, ndnuritM pnsmi. winch are iparincly *»)luble in wat^r 
and nu ll at 75 99 ‘ (•H.ir ). Tlie air drift) lalt nnitain* 7If,0, i * 
«ht« h Gj are IfMl 4 f the dried sail sinters at I5((“-170®, and 
tiu n aHervffvcx 

U5I73* hef (' IIGl At !<«/ ICO 224. 
t'*,H,iO^N,CH.Ci ril o. I-Mni- Glll-O. Tfxjuirw lo!is-^22 0 per ri:,' 

0 ! V.M i |;ave 0 r»99 CO. and *iu9*^7 H/) C-d 3; 11^7 2, 
C.jH .t>,.\,CII.CI 4ll,0 m{iiiri'4 (' 65 7; H 71 per rent 

The r^^h-A'y.ir. .’*,!< rrx^ prr|iare<l br dic^-stini* a hot aqiit^ ' 


■ .V:f. Jr. 



nuiviiitcv I'Aiii V 


fflMlii’.'jiti* •;!!» ft^hci fii*as Hhfr 

i ;<!«•. «m 1 !lw l>-^ttiir until fonnni m tlip 

A^r'iic On eanUag. the hme <e{i«nle<i in Urge, UMii|i»je!i! 

. wkkfc iwelled *iii rf(rivr««4 *t sliout liHi' It tfxinlaiai a 
i.-.-e Mtet »»h»hle (unount nf «»trr n( erytta’liuitii)!) li i> «tii 

wltthl* is »»ter. pnsg » Mtniiglr nlktUine wSuIu b. ulinh 

, ,^;4$ «uh st^ttmtu potjuuaui t.«li,ir « |>im]ut»te of tic mcthiediiU 
ifc.-Aji 

'irU fviviiip writ* i^tM>h(sl Hi nUitit re of t!sltno/i»f i«i, 

1 t wtcni iMith 10 of mcth)! itniulr, until a th<n 

: • la. A d^rk oil dr^Kisjud. *ji<t on krt'iunj* ovi^rniuht. i!u» 

4 m4aa t’f rivslAU. mhuii wnr t^•U^itnj. ttA&hrtl «il}i 
j ::-■!, Atld ffjfcttiotuliv rf) H aIIi-m'iI, Mtl <t« ni ii!i«4iol 4«'l 

! from **leT The (ollowmi; pt^nlurU *r}o t I ta^nnl, 

• i j Crain* of .\ irn llsy!|>»un(' imllaoifi.ir TLti cffrr 
I ' rtl at -irj (t••It », aiitl it* lurltiii;* jM-itH no 

whi'n tlir ult tta* tuiXi-tf «itli tl.o jiurr mOo-I^iho 

t';30 ♦ >:avp 0 -’si'.i i\\ 4i:<i t< ii.n, r r <i , I! c\. 

k*t ti 'C,vj at lirti . 

ir.jmio (' U',i, i) Of, 

1-' r |»<r mit 

. > ‘ n (ifamt « f Kv!pai iii^" Kv«!> sixlnir *1 In* »a!l mrJlr il at 
‘ \a»rr)< it* nnlung »un«liti i.f tjlJn«^s}l■n whin 

tail wu rnu«tl with lh« pur© »tl^^Unr»* 
o K.lj*KavcO‘.’:t;4 t‘0. and Oiis-.i: liji *' 1- . H o 

Otari at !■*<■ iro in a. 

t r*’f(uir<% I' llJ) inaprrirnt 

j} 0 8 Cram of pinrr /.v^nu/s./r. Thin xall aIhoiI 

, hut. dui not mi'll iiiitil al»*>ut 'jiw AfN-r iliyinf at 1 im» . ji, 
». ‘VfH UiprlhtT at ra'i ■ (rorr.) witlmtit rrally atnl H-t 

i!uf!i If d no tUpri ^*.1011 whm the yah wa* misnl with 
'■ pure suliiUarjM,' piipaiftl hy noiilraliMn;: }i(»vinr •bji)i )iv«lt>«Min 
V, j Tlu« I**]! '•'nUin* alx'Ut M.iuhh- in 

i water. 

-> Salt <»ljt4ine«l in lln* mrl liy.atotli 

i%l • jo«t UO.70 fifni in avaruum. llioii at Ififf. H-.0 U '' 
i 1 ^av© U CUj and C H - h .l. 

M .'"Ult obtained hv nrutrali-int’ j.avifM' with liydroHlu- aful 
.' id " Uai 0 02^8 lirat in a va- uum, th* 11 at I'fT HI) II 3. 


* Sir -Ift^ 1 'lit 



' tkk AMD kKIXiftW: 


lajx 

1/ 1 >46 • tmt u TaiI K'; *“*1 *A6(li t’»51 2, U j 5 i 
LVlls, 0 ,>M» Sfub Ii^tttrai 11^1*103 per CWL 
(yiaO.XHIUl’o „ B^^ISS , 

( ,,lt»0,X.Hl Cail i*; II <"5 3 p« <»#l. 

A «i AnAti /ractiuia Kiu*i«iK aUjdana at Uw *>< 

»«e »S»> <J>tAin*<) 

iHUrt'-ifr, iif»r 


MU'/ /w«'‘«r;i Mm/ »'/ m 

M. ti- .X|//A. 

}t^ ^AaM ftftd WlI.rUK rotKKttO^vK 

U A rrAcui <»Afjjn'ifii‘Ml»o« Barrott* !</! *ju! Tutin (Tf»Ai , 1> 
95. iVijf)) h**'' i:ivMi [«!„ P i'-r tim ftjwrif.r ri*tiUftfy [m<k- 
‘ / o^rtirAlfv I’Utft </ aii'l / hTiJiejamin*', <JeriY)ni» this fijfUfr ‘ 
tiliulatuiti ff< fn Ifif value* they ul>laii)r<l fur ihe piiri* d a? 

.' liV'iwnaiMne w’fAiuiiliufxiilfvhunatrt jn 4'|uw>u* aoluliou. Th. 

hiunjj hiirhrr than (he tigujr* t^ctrAilv sffrptrtJ ! • 

.' h^(«cyaiu;ui!, lutiurly, 111 ', 1^41 llirfu to coni’hxit tb»l : 

pure ho-v jAiuinr la»l hith< rto Uf n oMaiotii. anil 
-kUnltUMiJ tin aI:»< rrp4iu*y to univoj'lAl'lf ijrcun.f 

i'l flj*’ pfihr** iti ffii- re;jrliefiLic»li of ihi' 1-1*0 

]ly fiaetu’uai (nMaluiation of a i|(utihty nf !ta*e havtnt; [o 
*0’, lioHi vir. tliov oMainwj a frjwii«*n hasih^ ^e|j, ' 

Aji'l tliii (W fujjh»^t rMatcry fMU*ir olNiorvr<l, 

It liAA bocn xho'Aii Kv ('ibliiiv ami oonfiriroJ by leiidlaw tl; .‘ 
Asul Viiiuuif 4i3er x-fv x*n*i4l*r4b:y in thrir phrskijoi.’ 

i‘i ..|i» ftu'*. i^ vdiion.rriilo IH-Mifc' thr Ki'^rr M'Uvf Tiii* (juntl • 

riu irfcrr of tlu> jihhiIio pnwrr <*f puro / hrr»<*yatri : 

k ijiii-s .«.ii*.»iJeffcl>lo ptartieai inijhTlaii'-o. f«r attonjin^* to 
[ •'Mh in (leaned Itv H.incwcblT and Tutin, the rW.il prrvl.; 

ir: iirn^raKwe t* tio* t/u- pur«- n-aa^ | iug the highr-^f 
phv«i<di^k*4 aA-tivily, I'.tt a miiturr oontoinini' a rr.n*iidet.i‘ 
aniottBl of tltf i urtnii' hai»- atropine Smn* tlio foUti-ry p* < 

(>t hyoecyonsioo aifor-U the I* ! mrauji of ilctorminins iU pu^‘ 
i!i‘ wni'frlainf V inux? • list almur th*- r-*rrrstn«Ts« of thii con^tanf 
In the o’tjf?” isf r!tt«ndo*l e!i|)orjenrc in the preptralion 

' i' t-;'. 





^ nailtimW oisirt^Tfl tW B^Aiic ft»l4tt rn 

ntW wnti^wl Uw jittfw Um>, t*i l« ulsHit (*]p - 
i By t^( U th 

« ^MB{ikail«ttplKMI4l# «1{J iK** jUWoid, b*v<f Oi^ I C-CK il\c 
. b*ving * hij^W tlH¥-r4ly titf(<!'r«!ianxl »jminiu 

p^*«r tk»ft (•jp iin dilttUf fc 3 «*h«r! Tb« li:r 

wm {uiiTc^ ftU ^UftfUfvn hx 

. MW»i»f J*cti t 

‘ij WImq iht b*i«» of tlclrrHuiiotl roUUw j n^t*! 

4 diitt 1 <? JlWu»lj teJW orutr^luKt!, the ^aU»> rfclcuUtcd 

i^ 141 ^ !*]i. ^'^-' i^{uoims ihdutioti). ft fjjrui* 

-A uieoUfftl «llb tbat tlr^lui’nl |.y IUjiM.»<hff ft^J TuliO 

. \ It iftY*' ft if i'ftmpbrnniu’plumjUo, wiiiil: puniWai.t h 

S..i -ftly -"T'l ftfftiti ft V«!«n nIut.Kt ulitjluai with thiftt ol^lpivr'l 

, jUffOWfUt ftod Tutia for ilt ^*{1 vn ll,r» sjt<if;c n^taUuy fH'Wtr 
. wLlch ih^ fi*UUtird their 1 > lu ittviiMi* 
i irmftitt* to l>« Clpiftllied thr < h«t-| l iilx || hi iiattOWtlift 

. ’ futin of [ft],, lift di'ut^' foi ihr *p<.tujrn of 

»>. ^ftiuisc ol)tftinr<! \>\ itVitAihaation )|| to 

!. ihow ftUtb<«fft hftvr tety kii-.dly fuitu^hril »» ‘with pftltouUi* 
*5.e4r prxwrtwlurr, which ui lo* of our own 

irvAlioili ftft to the tMhavii UT •( / h. yanniie. of • j»rrfn!li‘ 
, c* fxplfttLfttioti of their it .ij»j'«at>\ thfti in di-lt rmiiint;' 

rtiUUiry , power of •yi. uiou of haw' III ljUmto’tt 

•«' WM lUliodllM^i into thr k ■>■).>>•. (|)frvi..u»ly «liaUi!til o\ii 
■ ' nAi.ntw hyrtroAjiio'i with w1 a h tii< --^oilioii wa^ j-i 1 pftinl a 
•list of ftrrtn awol, witi» tin- • I ..f I'ouoir 1 *, 1 jiip luu 
,v*;jliltv, which i'«' to uoujfcM* tl»' i«to of 

» T TIli«fttiofl, Tiio TiWUitUi^ solution ihiufoto I'tohtthiv cofllailii.l 
utiy nrUtiftiiK*! i'A*o-. aioi in > o- <• jcavo a hi^hri tutatioo 

ot would havo iH-rn ll;c cx'H' if o«U Ik. \kw Iia^] ln^n pir*''hl, 

1 ‘ ,il** follnwA fr^nn the aJ-.v<- fio nJo'ii. d f.ots tl-.At hvinscvAinnif 
*1 nnt. after ali. piwi<-M any n.nMdfiit)d.. Miwcplilijlily to 
? :’«ttion. *uch ltArr‘>w<hfl and Tntin atintntid to li 
W'c mniudi^ tlift! thrrr w ijo doul-t whatever tiiAt tl.o njiwi:;. 

‘ ,\',tify pi»weT of '-j’.U' ally |mro / hy*ii^y.*niiiiir i» VJve'ym 0 " }•• r 
■ aUtjholi 

i' eiidrrit liial JtArrowriiff and Tnljn Ajriv«<l at, nn oiioiir‘Mi» 
iutioft hr Aftiiumini; that th^ *}won,<' roUt .ry r of the haAo- 
dediitf^i ffiiiii the molnular rotation of jt\ nrtlli* in a do 
' AUti^ solvent, would IjT idinticah or near iy v>. with that dit. 1 1 ii 
’.nrr.in.-d for the jia-%c. alwo in a diani latino M.tviot Ahlo-Uf-'ii 
> ipay he hj^itimate jfi tin rft«* oj nouiv 1 , 1 M^, ifn-ro 

u U rvuirncft to indnate that, it m wot ii.iaisahiv m., |..•^^ 1 | oariv 



idu I't' MT»oLW 


lot uttMf i* •f.i'b ■ **■ «• li*B»iar*l!3f oetun. . 
t'of e*iSi}.;^, *< »ikjilaiib ef tto »ami!; 

u» b»t iheit »»lU «r» {**araUt«C7, »bj V 

b***'**' ^ * bwicf ipf^tfic rotatory povcr tbi'. 
Ihesr I.;u h Bitit cot b« orttScobd, Imwww, ■ 

!«»••. >-( *!.«< ib»t c»u>f M U mlBbili-. 

of Use itiil .i;*. tbc joiniiibmi (oUtciti* e( tie lanaet wtn mt- 
it, »!n<bii! of '» 1 Vj f^r cent , »hibrt »<)ii*oiu lolaliMU of t; ■ 
m 1 i< »cee KCj*!--)'-! i't’-ia ibii il mi^bl b* cfgued tbM I - 
(!.;!• Miur-9 oi»t«-ti«l itfribaublo to iinomji'tt* iocUatios . 
(iue >u« 1,1 i(.o bio-i A'ouiin- ac'l f hyo*> ico afford iutaana c ■ 
to tJin "i jf’ !-"0, ibe fotmrr bivmf; [a]^ . 'Ji<P u baw, ai ; 
!•’, 3,-, liA, *11.1 the l»llrr [oj,, - ‘.’H If’ u baae. ar i 

'a;^- 5 ;- li t ibt dotrrituiatioin bi-iiig made in arjii*< ■ 

ft: r.'-ry t-itr 

Wti U;;tv« th*t U^r tli^tifnUoei Intwern the Jipefilir rt.tat*;, 
f,. wet t'f A l-fcM' t{itrfn..n* 'l tijrr. (jy jn a iiivnfM iating Wflvrut ar : 
that for tli' t'Ai*!' i<-n fr<>m a of X ‘•all } .9- 

i,.,t Ji-iilly a(<|>rri tatr<i \\V have thertfore coiisKh-frtl / 

iJrtifa^iiP tf» th*? Jhv< Itp a fjUnil>»-r of otllrf iikalr : :* 

»ith tK« t •<( fti{(h«r iu])pi>f our cooUntioii xt to !' 
nj« or rr> lejrtA <'f it.p pfiti; ip!** afM.v*- tlatril 

TU *;ki;‘a.li •! wit*. U-Klta hytacyaniifjf-, iht* fo-l' •• 

.n; *>» xiur. hv'lia.;ti?if. fsitMiOt'. ♦ atifi r^uiJiint*. T 

6p*-*-ifir rifUt..ry balurj- f th*M- HTfo ili-lcrniiii«*d xit bjuto and l>av 
i. ei 10 lit' *ar?.f ds'**-*'* saliO.' A*.Urnt, whioh wm ritlier waU-r 
jjpf trftt al. li- rlff f.rtit), r U-in^' uv<J wherover tho ha*<3 
Ki.ifV wduh!.; ;« ;t. Tlic c«/tt:|»af i'm-os that all Lhi >■ 

rttTfrlioti iM-liavf .virmlariy lo IivwcvaniiBf, the tw . 
tilth nn^’ HI. My. m caii U‘ saxm from the fyllowu,^- 

lai'Ip 

(»h «f Uw [#|. (if hijin: if-n 
t ** St’nt. ‘hr^vt Mfitiijftn of a ' 

Waur Mt t Kt.t S 

-rso 4;,:31 

*; wl. 9.1 'lU O + 1 ?: t 

ai « - ;; 7 

i:oi •«.; 1 

Un 1 ivo aIh,. ..} cjv.d that niuM the npi^ific roUUjfV fH.w - 

ftf tlir \ a«u««- 'ra>i<- j.tu jo aviucjus nulution (m &&aU) « 
!®:;i ‘ 'h»' vaiii*' in s»> ix'r I’vnl aictihohc sohilioQ WM oi. v 

[“il. Aifb«>Ui:h ihe H.trk of many mvestigaton, notal :. 

and iVa. S>.\ ,Tr.in- I'lH 75, lot',.:!, hait *lio«n that ti,. 
rotation of a I isr is Mry .auunioriildy aUi-rcil by (he luluro ;! 





TUI SPECJfU' IU»TaH‘KV HI AUlSr 


mlrtaU tt be tup|K«cd ikm «&i«r «fid ^0 per cent 

, >.hoi, b«iOf dilwyirtiog tolveau, vrould *e( alike, ^mc« tie 
. for b^KAtjraiBiite »alu m vaur Md in 60 per cent. aJculsol 
.Irf tMMvbat endely, a aimiUr eDinparmm nai^ maiie i f i>tier 

A.jjyetda and tbetr talu, Uid u «u ehown that tie iv»|kcxinr 
difer TIN7 coiuiderehiT in almtm every caM* U 
ailiiott|b 60 per cent. aU\»ho) u a iitseu* uUti;> Mixcnt. n 
not be regarded as having the same inAuenic upon liir 
; ’.a£i<4t at natrr An attempt Ui liao the lutliiemt* ahuli tlui 
^ .vent tf thus ahnwo exert upi>n lie *|H'iitio rotatciry }H<Mrr 
: anonber of bu^ ami mIu has led t«i xotne ititeir&hng tr»uU», 
v'iib ar* rtKOrdei) in the ex|H‘niiien!al pari of this }^^>er 
from Uie TMuIU ahtAiaeii aa to the itifluetue of il> ids otl the 
rotAtory (lower of alkaloids of kiuiwu loiulitutioii in 
.;»v:ating •uivL'iiU, it would a|>|hxi tlut the didrtehvtw «anttot 
. -. ittribtlted to structural change, and we snggf^t that iho fire 
ji.xaieida vetllhrr Hut loiiwil in SM-lutivii at ali. or only partly *0, 
^.,1 liaL, whertM tbv ba&tc uitiigen haa a ■puiopKAait ni fumtion 
the salU, in the bai*e U functions as tetvaleiit cNeii in a4(Ui«oiii 
», ,4Uoa. Jo other wuids, smh b.vs«-s do Dot fuim <puttriiaty 
1:' xidci with waUr m do amtnotu.i and tiinplo .mliiitituted 
A:..a.ouium ba»ca. 

Kli’KItlHItST 41 . 

Tftf spntfe /iofofojy I'iinrr //y«..o:/!jfiof»C. 

; ilvrMCyamine «/cauipioci*iiijdionale wiu fr«HpirnlIy rivt vhlaliiM-d 
l^•tn acetone until no (urtlnr changi* of in*‘lhng point or »peii!n 
r tatiou waa effected , tlo' haw' waa tluii iigi-iier.iUd with aminoui.t 
si.'i rapidly extra* (i'll with (hioridorin. l!o* cblorofoim iKilutioii 

• sdieti finl with dilute ammonia and tlo-n with water, and 

- ajKjratod in a vacuum at a low lcm|H*raiuie Tht* iiaw* thun 
^Ajiiesh which gave [oj^^ - 21 7 *^ in 6u per tent alrohol, w|» 

:: r;.»talli«!d twelve times from liglit |K‘lroleuiu p. l2U j. 
i'- !i=elu?d at 107-- luv. 

Ono graiO| made up to ' 2 'j vx. w»th hO |r«*r eent. ale<*)iol, gave, in 

* . dem tube, -1 lij-, whence [a]„ -22 Uh'. 

during the last six crystalhwiluins, the kjHiiric rotAt4.jy 
;• wiT was only increased by 01*, tins Riibslanco uiu»L he regardul 
{ tire. During tlio n^erystallwation evidence was »*htaim(i of 
rphum, thexa l>cing, in addition to the ordinary ft»rui, deinwr 

- i larger cryitaU ini-lUtig at 102 ', whicii Kpiintanw>u!iiy cloingo 
:: i.iating to lhus« having the higher melting jHUiil. 

i?.'.- roUilioii of hyoi*c> apiili© is not affected hy the degii-e uf 
i~.cutratiou. 



tAfcfe VLtritiium 




Qp Im 2^' ^ f witii 50 iitf ecsti. licoboi, 
iH * 1 tfete. i U p nWflrt {•],! - W-OP. 

/Af Jl'‘»»aiyfy Pvietr of IfffWjf^m^ Bmk lmt. 

Tii*: rouu>f; pv«*f of baoe ibii wtt dtii^ - 

f’ tfml • 4 -^ 04 ! 4 * U.C (otAlmtt of th« htm dlw4?«d tB 

A.liii.r airidft !... itifuUiliiy. TJio miilu jfiifOtt in tbo Ul - 

<K> rr> M w-u oi ^^uttr (b^i tb« T&lito for tbo bjuie s. 

bi la Uprh'iictil afi»i UM!tl . 
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f4^ Hafat-jn^ Poutr of A Ujf04^»mr. 

^me i/ hy'**< vAOtiHti «at |>rr{>art»i from itropOM b}? firaftiotu. 
th*> t/iAnipj: ‘i«>i!|»hon4ti* io the mianer tlMcrih<Mi 
li^fiTur* ;U! stidTutui I -M 'if ), and it wan found tlutt tbo roUt: : 
of i^fi Ati<i >u iirutr-tl solutioiui a^'rec wjt)i thow rofordeil 1 ‘ 
t\,v / tl.At umn» (iifTicult to obUin qnito f: 

ituhi lim r^iUidt: foim. the u^'um mvi a^uneirhet IfHner tli*n tl. 
f' t llic UUcr ’■ 

t>rw> trfA?:* u|i In ':■> V c. with |H‘r root, alnobol, gar- 

« -’dim ruin.-. P(, • i I ^ . whrnec [o]„ i lil®; 1 gii^, noulrah - ; 
wilh juij'huru 4* »1 AJid up to «.'i c,c., gtivci in * 2'di‘m. tu'- 

«.. ■ i; Mr, whi-ti'-r [aj(, ■* 31 -6". 

• 

Th< ^ ft» th* Spe(ifie Polity Fovtr nf 

I Hyoirpumtnr diUmfhQnuIphomtff. 

H tiM Im*-!! ft>iin4 that the roUtion of pure Mqroicyai! ;r ; 
•/ • AmpiumuIphuniUe (terrt’ii!tc!i oa the it>tirentra(iun incwejr*, x- 
nfi.i#® l»y |li«» I'oHowin^ ri'sult- 




TflE srrfirto lii.Ttn'Rv imw-kk .if hv .- » amivl 
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tbcie roiult*, wbrn plutt«l, » sti^i^-ht line, frtnn whuli tli.' 
w4tory |»»<r H llw fK«iit .‘f fcual.".! cliliil4.iii ia fuuu.l 

Ue[«Jj -9 F. wh^iic* {U]„ ~17 < 

Al dwini in the roticlu.liug part i f thu jiajn r, this aalt iui* a 
li, ilrorotetioo in chloroform aoluliiiii. piviuj; (Mj„ r it 'F 


of iht Itot^ ./wnnj/ h'fpfOf^iUuo, 

Ihe following Oxpt‘ri|nt.iit Viaa rani.'.l t»ut in .otlrr (o P.r In what 
iMit rsoMOM^oa o«tun iIuiiiil; tlio pi\»a'k» of ny. neytin^ 
!.o>'y«ain£ Mine byoacyamine rwiipliunmlplioiiatr. ulnh (jat.' 
I • 7 ;!®^fc 7^ prr cent aiim-om a..iuli.m. waa ronoertod into tho 
! i..- by ^ the "mclhfKl |ir<'H..u>ly .l. -i ril.c<l The l.»«i' gave 
s - Ol'y* in 50 per rent, ahoh..! Oiii- grstu of till* l'.vio «‘U 
ail’liied'^ith the quantity of ./.aiiipl.oisulphollic atiil ulu.li l.y 
: VKita titmtion way found to Ik' ir<|Uir<al (oniiif; to the fart that 
ii iinpboiraljihnnic arid crUiiia aal. r of rryalallisalion, thia pro 
'.hire wM uett-xiarT). naairly. Eriim, and mailp up Ui 

. i c , nuking'* aolulion (quivalont (« graim of / hyoiwyaiiiitii’ 
: ' imphotfulpbonate in " ' r.c. This aolulion pivu, in a 'i dem 
,'r. e„ ehcniT [aj„ It is Ihiu proud (li.it tin. 

i uhiid foffffed no lota of rotatory power dnriny I he pro'cai. 


p.r lnjl<Knt€ »! XtttirulimUnn oh'thf Sprnf,- H"i<iiory I'ootr ■./ 
Alialo^h. ' 

The chaiige of aperinc rotatory power, whirh is hroAght aMil 
' <ri an alkaloid ia ueiitraliaed, waa determined in scvetal iiiilanrer, 
•r ploying the lame aolvenl'for both base .and ailt. The reaiiltr, 

hirmwcfiff and Tiinti (ie. Wts, ib .alrulstin,; It... qrriiii; Miaijuv r ' I 
. i tbjobsraiiijai' from tlio •1»>« aall..c"iployrJ tt- tinuir IMl., i .M’ In 'Ir- 
.’•r letlMofy potter ol the rf.cunpSbnpiIitiu.iilr t-ii .IV|r su'I IWI.'-y ITr.ie , 
' ’ 75. lois} (pier JMJft 'iril'T'; Imt in a pfivet- .■.,nimUnl''eit..u, Pi..r 
•■m* that loop) m.riit .hlcrwieelunS tivr aUmt.l a sr.inrwhat loatT i.ih. 
» mUBber of doEemiiiutionS of ibe SjeoiftT: lot tf.iiv jko."! fi! p'tr 

" on com^onmlpheosto,* wc bsirr otrUinrd as s ui'sn ..-. .it |aj„ 4 ’ I , 

' s-tO Ot', foil !hi> Djpirf is siilijss I lit roiisi.!. Is)... . sn .! ..n V < i.i li:..' 

0 'Tqsritiir. 

• I XCVII. t T 






toi'.v i'i p - 13 ^ 35 , iiifcw tKai 

H ,rtfe.rtiai« SI>««*»4 »wj dwBioWied, Ui«t« fc«iii| 

IB mtj tim liiiwii •« b*« 

Tkt IrJ-M-f.!'. «/ Mf SJ.itKt UK ikr Sftri^e Solalarg Ptmtr 
AlkttluiJi. 


itwiM t >: t(ir lEfciubiiitv (.( mKur » lluk < i4i in •» l « r , 50 pween ' 
i .,‘>4 liU ixtii raifwynl lo dettnaining th * roUtiaiu irf ti 
i ; u .. i ' T Kurt la - til.t tc ( itlermm * whrther thil tolvnit mtj ! t 

itiC*.’ ;..! « hmi!:.- (at utrrf u »»t«, compariioiu h*T« 1*< 

I,,*!- f!aj . .!!!►: »iSt' »ai V> (itr «n( ilrobol iut dusolnog l! 

' r fJ.’N 'fu- diStfiriii-*^, which in koine nuct ut ct.:: 
if- in lAhuiAf form: 

> »lrf |#f k )< ob « 4 . 


Uf ' rf'h «• df >-» 

i {*^/ 



■ 1 ).i 

! ui » tw .- v . 


A.. !(.=■*•, 3 I 'M ill «l " lie 11 

<! ' 4 > mU 4 < t 

1 .ii.lt'.! „ ; ::•■ ., ! ,S'i 

4 H »* M » |. 

9 «« 4 { e - tii«r 41 ) 

M li . 1 ; ; .. 4 -416 -27 0 •’ 

I./I. . ir ■: I .. tU'i’ 9 10^ )«•*■;■ 

itint 

1.1 ur.li H ,.--, .. « ■' !1 vT *: » 4 •* 20 97 - **21 !( 


.*«ir}vu tlic <‘f &n (‘'(ual of &i<'oho) thi> ■ 

uuxiiUrrA thr r«-tAf.»ry tho adiiittuD of larger 1 1 • 

ji. rlH'fi* inii-hl u> (.nullin' lurihrr cbangiv 

UvifA^hue, »hj«li 1«»' .1 >lr.»ng (It in 50 j>er oti 

m I'f i.-aUv »h4. Uv.* in 'A'. (KTCrnt alcnhn). and LevoroUl- :-. 
If) I'"! jM-r rrnl A 'imilar change n.THrs wlicn JU'etimi' ** 

I riiji''i\.<l ih'- >.*lvrnt 

A eajHrsjiy.nt Uanng i>n this point ia recorded in 

ul . u * 

ff 
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6t luV. i’ur..-<nfr*i»«n. 
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tiit f**wni aif<^ tamixr. 

M»Jifftm^ /»/«»r»« ./ AtHir ami Amm Gntfl en r 

Xptmft. KaMafp /’»•»" »f Bam tmd Aeihm Oif CUanfm 

fmat <4 jmi sikAto^tM 

Ia Aitkir4ft(tti *h*t< diwoGAtyw cwuMil uulUi &i.; 

fi# £x|<*c$ie4 futy. tiCi"* lb* ull fvnAim is fiMlwwlAf * 
dtliMi. Ilu:b » tCjna to Iw tbn CM*. WImtc diftmiti .' 
<^»i.pw»«4 to B«!iif»UK lb* U», the toutii* »»hi» dif«n. 1 

iwaii* io tU (..li..»iB| ubl* bMr opta tbit pftiiit: 


l\imparut>n >}t M'- khtatiftm of Afkatf*uii a»d tk^ir S' 

tn ihy 1‘K-ttr'iform, 
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f rmullft 

to the tiKKlih-ini; influvnct wU|il ; 

|)l!» M til r it{ 

dilTift-fil .1- id : 

"roupn hw im tbi< roution Vtloil of ' 


*'afUi{| at**fii « 

if thi; ta'o A timilir influcsee 'w ] 


(iu>'fi.i vti il;r iLiynimt'it:i- 4ArU>fi akt<rm tbb arid by ronibinA' 
wiih T!'i’ baft !»et‘n proved by di'terminin;; ' 

rtitAt»*rt fKtwff in dry rbl'Tof^rm of the active and ina«t. 
. aio{duiMai.il(<l»<«ii.b:<^ <>{ vAtioUft aikatuidft and taking; the differ’ r> 
Tbn i.|a .1 ftf dvlertiiining wbat proportiDt: 

ih»’ oplii.d activity of tbr attiveftalt of an aHi\*e ba«<' in du* 
ih" frap-*!jvi’ basu' and Ai'idic parts of the moUrule. f 
t n frrrrd ti> arr rm»rd»tl in the following Ud>le : 


I V||„ in t htnioform. 

^ ■ iir-i— 1 n_-i ^ ■• 
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1 iHl I iHi 


CXXlL—p-i/y/ritr^Ufw/rrxYi/ifta vj Quixiiiiw, 

/'•Iff I. 

Bj JoHK Jacoh PilX. 

X It tiydwMqrttO-dtrivaijvei of 8 hyiln*xy'|uin*ilinff uv of esiiiwUl 
; M U»y a fairly bwic );rt)U}) iu iha oHV>j««iiUon 

»itb n<M|ieci to the hvdroxyl grvup. It wu that thii 

b*W * profound on tin- .nidio pioj^rtiw of thi* 

.JroxyiAKOi&poURda a tuMtrr of fai‘t, mtna of th^ 

;«pi»ttn«U ttmUiuin^ iho hydroxyl j^rowp u» tho tiuolrus 

^ ,i be *f«tyUt«l even afi<*r p!o|on;T<l IhhIiuj* with aretir 
, ndride Mid aoiiydrtma sodium atvtaio. and )t v>a 4 jiot fiHimf 
;ljW to prrpari' thi* iiiotjuay diTiv.Hljvm b^ hotlMij* with nHiiyi 
k and ■odium m» tb< *id«*. Mom-hydun hhiruh-a nmld U- tvadily 
■ 5 Af«i, but tho dihydroch!i>Tidr& to which Iho ox«mium mU 
■ tuta tt aUributablo (llcwitl and Fox, Trniu.. |!h»S, 03 Jl.'t) 
•'• very UQstabio, and f»nly Iw prrst'rvtNl in an atWM'jjherr 
‘ vdfoifcn chloride. In all tlu>o rtsjirrU the rotiijnouuii differ 
: i.iii{fly from tlio iimpio hydr.Ava^'ri.nijJounds. sufli -u brnmu' 
;,’irnol or lK*nw*nriu-<^ a na)dith<d. In urdi r to aveertaiti whdlu'v 
V f.AAn; character of.ibf rjuinfdinc ninlctis afftn Uii »hi* niolmtk 
‘ s whdio. or wbclher the pri'M-nce of the bxxir ^finip in ihi 
jifisiUoti with rcwpw’t Ui the hydroxyl jj’Toup uas the facUu' 
*.'!» prvveotod aotlylntioii and alkylation i»f the hvdroxyl f^rnup 
tU Jt poaition, comfiouiuU were prepared in whn h the bydiotyl 
:p wu no lonj»cr in ihe quinoline nudeus. The simpleat of the 
* kmdatd comjmunds are iDdicale<! by tho formuhe: 

' :n;x( t)ii 

\ 

N 

\ / 

<1 1 

IK) '^N:N;' 



(Il.\ 

" uikt the comjwund rejttejfnU'd hy formuli I could tml. In- 
' -iU^i eeeti whi^n di.wolvtd in pyridiuc, comjHiUnd II wm found 
'iftgn afctyl»ii(in and alkylalum with case, a» i tU imc miH, 
' • as.ipltcuol. The fUily explanation of llu- ■ ir. uu. •.oc t .* tiU ii 
■ >■ lo rijiet ail the faci-s ii that lb»: hvfifowl croup in 1 ix 



l»i?* rraK(>!rt|..lVl/:J>l»WI'fATirBlor(ifl!WUXt fAK 

(«*> lu boobaI AAlinly ^ ti* pniMM* of ’ 

ttnmfif fc*** fTBop to tu »«i(libooAood. 

tlw of tke t«Dg qoinrawfcfiriKiBi* «t 

■£( itgim with if* b*h»iioar, BBt* Uwa K«tyi*tioB i 

*i««U i*Ae !»!»(* i»»aily, Tho iniUbiUty rf tlic 
|ijdtM:Uotnl«i >.( It* t_»p* 1. M comp»r«l wkli U»A of typo D, 
t«eft*r *j(pEoiorti ** <1?** i»> tb* fftfmolMJtt of OA ont o yo t^to roii • 
lh*>. «!i. /«r if »l*tlo cofbooiaai i^U coo bo fwit. 

m U t» ii:e «:»(»•/« in the benienc nucletu poto- with rei!» 
l., tl..- » < thfrc K. U no rc**on «hy eccn ns. : 

lUtt* *i:u .b. 1 - 1 livi l.r birin*!! hr 1. 

U|"r* of litiolio'*- »t* true liyilroiTMocompoundi, jaifp ' 
Ifiiii, i.(.r .j».tr»i.f thr wilutKiiu in olcobol; for oltkt 

ii.mr viiwioTi i!i ibe |« iiiitriK'v of the main hand octnni (nif 

J. t '.l*i !.V hfi.l -f eliii hariil. I«ilh »ilh S lieincncaiodS bydf 
■ jUiO UI '- *oJ iHTuri at aliout 1 \260i), j. 

*4 M! tbr < aw *>i anunolwoiriirattiidiciiol (Ilewitt and Thon.^ 
TiaiH 95. •Ki'li al"> contain* a hajic group in ' 

rn.,!c. uic. In tl.c rctf n.c . a>* .•( a haaic hvdroayain-compoii 
<'!■ h a* '(iiii:.. .niai.'by'ir'.iy'jtiinolini'. the ainnirplion >p«rtruis •' 
the tira.i of the land at 1 .» b'.’iim almtll, although the [ . 
•ulrtoc .• niil'h ditianid,. .1 n titlc. |) KUM. A (■rm»idcratioli 
th" pn (wtt.'i of the wine of »>ni|Miunde dftn’ribed ffor f«an;| 
tlic lofinalioii of Id.'dne iiioinlm and hydralK, IIh' nilounnhtai 
by ijtwdiinif in eliony rninriat ai|d< and the |)»iitiun of the bra. 
of the main liandr in the al>nn[ittoii *(iei'tral ahows that even 
iheee rom|nuind.. in alinh ftoiii the (irrwnee of the haair ijuuii 
tnn 'n ui the [ . ibmty of i|utm>ne hvilfaaoue formation « 
nuieawd no h >han);o from the Inie hydmayaaintructure t. 
l.ihrn Jilaie, 

KuaamcxraL 

Til- (I liidi<marodeiii.ative» of niiinoliiie deacribcrl here »• 
j.riparrrt in the unial «ay from the diaicnium chlorides and » 
ii.'Ps of » ln.irocy.imnoline in ai|UcotM Kidiuni hydroxide. Mat!- 
italdi that In had prepared i.en«ineaiohydmxYi|uinaUne, p-tolin 
aodudroayijuinoiinr, and plicomolieRnneairihydmxYquinnlino (/!' 
I'l**. 3t, li.l'.i, Imt It »a« impoaiiblr to refieat the work fi 
I n desirijitien ar no nulling point* are given, and the propeii: 
of the oilMianun ate iiia>iri|iiately denrnhed. I therefore prep-'i 
ihrie three drfuati.i"" attn ngit the olhem. and description' " 
be f..iiiid i» b.» .Ml the *i..,|etivative). of R hydroxyqtiinoltne . > 
'paniiifly ■odiib'e mdiiini jail*, wliirh .leparated from the alk - 
•oiiitn nr liter »oaie hours It wa» neewrsary to allow the rorobiiii' 
10 pn-ceed f-r t«ehe hours or '.oncer, as otherwise some unrhs: ; 



.a ; r HrofioxYA2i> iiEHjVArivte or riKt i. hW 


^ v$M oUAinni Tfe» l*fi ihat ih& M*titum wh 

; ^-tjiydroi^nittolio® U httlrolfwd to a grpattr eit<int (Jtjin li ^i 
; pbtftol (this vo) ^ p Ut9) U (louhO^ iht- rsu£« of Xhf &!cw 
ashtaatioB. TboinsoluhiUtv of the suxlmm sail* f»rmih<vi a rr 4 *iv 
^hoi of parifying iHo hTdrosyat<vo»mfKum<!*. a& »«y uncbatigt^i 
i.-ihiUmot would remaiu in solution in the alkaline Iii|uiil. 

n;f Ay<ff . 

TiiD bwi»Mie<ljAXi>nium ehlonde **!utuni. prri^.arnl fn'iii 14 7 
rr4ms of aoiline. uat |Mtur<-xi an 4<|uoi«ui mkIiuiii hvtlrt'si 
f ution containini; T: grams of J* livtlo vyimnolme. After righle^n 
t^arstbe in»i»!til>If rtxl v«<iium salt wuheti witli uaf r, 

ty/winpostd Willi tiilulo acTln* a<nl. va-lu-il v.uli isater. drirt!, smi 
i, wdcred. The iHindfred matcful rrystalljM-d Iw-st fmm ali^dod 
;n <!uitonof ncttilea of t'htH'oUle hronn «-oli>ur (in p 17^’) Thf 
:;;|iound Hiksolvf^l 111 rhlofof»>rm. |nridmr. Wntme. ami the UM«a! 

. 4tiio solvents 

'iU4 gave 0 aG€S t’th and 0 (*SH‘' H.(> (’ 7'j I ; M 1 flf* 

*'1760 „ -6 (t f.i* N, at ‘Ji> and 764 min N 17 'h 

t'nllntlNj rMiuiri**i 1' 7-;i, 11 4 4. N IGU |wt (thI, 

vnie of tho p<i»dr'r<d matona) wai> mixed mth aiiltydroiis Mxiitim 
xeutc and Unit'ii for M-vrral ktiiir^ with antir Anhydride. ti>< 
was p<kur«r int4» alr<.h«d. dtluted with w&tor after Nime 
t.me. and the priripilaU* voUntr»l ami washed The nude prinlmi 
•t.d not melt sharply, hut on rivryntallising Ui«e fr«»m ahohul it 
i:.(lled at 1 <{/', and when iitixe<t with theorigin.a) Hiilt»tanre xhoard 
r. ' drprmion of mvltini:; himilar trMilla wne ohtAimd 

-hen a pyridiMo >H,I«lion of the i4uhf*lAme wai hoihxl hiIIj ajrli> 
xnhydridp. U is clear tliat if any aiTlylalion oiriirb, iIm’ aiit\l 
rrivativc fortned is very imall m aimnint. ho tin* main tjuanUlv i f 
? at^rial is recovered um hangid. 

An altc-mpt was made to mvilivlatr the rttmpouivl l»y heating a 

• ’.ution in methyl ahtdiol. ronlaitnug lo^dium met hoxide, with 
’■ thyl iodide. The pro<hu’l. rihtaim-d rry>tAHised from alroht.j. aiid 

* ' itcd ai I7t^: when mixed with the orig’nial mhxtanrr, no rlian.r 
;• melting point waa nhservi*!!. The »x(>«*niinht wa«i Kpi-ateil with 
't e silver salt; but although in thi» cxm: tin? vrucle product wdiem «1 
a; a lower temperature than the melting point, recrYKtalii^.aljin 

' m aliNoho) again yieldwl the original material As this iiugiMiitcd 
nshlerahle bydiolysis nf the salt*, the so<lium salt wa* prr pan d 
!' not powiihle to «}htam ihi* salt pure, hiik*** the neutral 
hydrolysed by water, and a determinatjr u of wdnim gave only 
i' nt y) per rer>t of the required amount. The nf-rr ►alt was 



llfjf ^t*^ 4 **^ etrtBpOttlMJ is WBOSWl ^ 

#4*aa tt4i<.« A »»< •• 

tilfitr KiUtU) A j»'if|<!» ii'* ■“ »kKh ■* 

- ^ ,^.-1 „,{, »s;i !)ie!i with hA »1mW. U limuw mu. 

(iwUt m Wiwhisg wi'K iitthu!, »i«l yWdwd m MDOBjat ol b 1 ». 

.ti .'f <1^ required f« ill# neutrtl •»;• 

ludMUWi' (hit the wit h».l !<«. decomiKKd by U* »koh<il Md U 
jkcid reeiijvfd, iriVLi:^ «/ tilrrr. 

It »i4 isii*f’-io: t« «»min« tb# uiu of brmniMvdiydroi) 
qttt!i'n:iie •»' » ’ ~w “' »<«rUin wlwthtr Mill ■ i 

shn (njimil '■■■ ' * ■('' furtned, »rid MUM of tho. 

.ert Ti ' »« prc|HUi)d by eropcriUBs ,, 

5..!u!w!! >-;a- i.i»' 111 .1 11.. iitt*tt<l liKlrwlluric vid unti! erywti 

fiKOi'il Aiier "lUiiy n-'.i-it- (f! «'>I'1» titue. tlie rry»t«l» wei 
oifeitr-l i! 'I •‘I’lt » 1 ‘ltir Httuog «id. The hydrutUon- 

»*, .,! unrj ii 1 ti:w» •■( liAti reel needier, but. if ennrenlr*!- i 
1. .1 !a|udi», ie .11. riiie ei biiik. rtjiUlline ro»« of |il»te», melt.i 
1.1 JJd The .ulniilicT riteine rll it» hydrogen chloride et 100 

ti yrve II U’.'s Aiit'l, Cl CIS. 

C .Il,,i>.V. IICl fe.jiiiiw CUlU'd percent. 

The an- •.i!t Wilt ..bUiii.d by evapotiting e >i)liilii>n of t1 
*fl<l rHifM 1/ { hvlinu hiork’ Acui anU tiuc chloriti 
•inUl i!rMta!'» !'r;fAfi f*‘ . (lur'd* o-nsjutcd <4, dark rwl n«*«llc* 

if -.'T >') i'4-.T f> Zf.*» Z:t ''0. 

fi , <* j A^'( 1. ('! 10 1 

J* jl,,nS. ih’i : fo'jtiirr.^ Zii *j -; Cl -0C jut a’Ut 

Thi*. ..il( II !y libilfAlMl. 

^ l.iUntcll>'uir At> a!i-». fio!jr of (hf hydrochloride w.i 

(- ii.fi v*i{h a ...iltihrtn of chhicoj’Untiic acid. A dark, chmdai. 
f ■ .•irrd, f.U('f«*TyV.tl!in*' jiffcijutAro formird; 

.l-E lo v:*vr 'tt'C': !*( IV '' 

■ C .H ,<>N' ' If iVCi^ tifUiins IV 21 5 j>cr crilt. 
i bd' dilivii'- - lih'n.h' n»uld not be Inflated fmm a solution 
. iih.r'M’.fffi'. i‘ r a!'i’ ni^h a «{ark purjdo prccipiuto resulted « 

' lu h\dtiyt»-» thi-rtdc. the aaU fuDU'd strongly in the n ' 
AO I ttJulvMe iiwdci that the ^tnal jmHlutT did not coiiUin suilicu' 
ill'- roic firt l}i»,' dihvflim hlwride. Tho sal L is therefore much ni* ■ 
uintal.I. than the ♦viri'.jMmding derivativea of l>eD^c^eaKH^^A^ 
thol, aful ilnaily |'ic|)afM by hydrogen chloride c»vt 

a wri*;hcd quantity r f auUUioo in a sU*pporcd toh© and dco- 
miinng th*' ificrri.*.' rrf tho apparatus being weighed full 

hydro;' SI Wfnn- and after passing in the gw. T: 

rr?*o!firi5' 5j»lt d^rk rodcl. alnH^t black: 



f .\ f Bim^iTA^MmiVATtVKS (>r i lUM KHIl 

I €36 ^biwmNa«^74m7i{aiaolwft nbtorUd 0^83 HC!. 

CliHjiOKj require! lEten^ - S j>rr c<*nt 
A« «Ul*d 9 hot% Uiit Sftlt fumes ie tKr «ir, a»<) tlx^ \cm «f 
^ ^ 0 aI| tbaul tfeWH:iu*ii«r» t»f t)i*i required for i losi ef our 
o| b^rog«a cUlotitic ; it wm f4»undl tb*i tbU vm due to 
fitfttJiUoa of ft brdrfttr in inoi»t ^ir, ftud in tbU Uie 

t ^ftltco kMtbAVM like otber hvdrox)rftto ^mpuuiult (llrwitt. Ber,^ 

lUfiOS |ftvft 0*1900 tuUatAUtY jifur Wni;; (o ftrtion of 

hjfdft^en tlilond*', amt k4’<‘|niJ|,» all niplil m mowt ftir; 
Agl’l oUUim-d ffi'tn this Oo'XVi t'l I j I 
CjjUjjONj.lll'I.UljO f! l.’O |H*r rent 

All ftUnmpt matir t«* a*uii>iiK* Ixiieduarolndruxyqumalitio 
h elkyl iodide. Vuder the ottluiatv pir^siiir no rtmihinntiou 
iffrd, wliilit ht-*tin;j in x uralrd tul-i* with *lhyl alt'tilml ftiul 
,> , : iodide M lOU or i Ju"' yt(-](lc<t a hrowniiilj hUrk. cryMAiUne 
.tiiA of tteedkft. which, tni ^^s-rv^u^li^alion from it)«'ohuI. did not 
f •‘‘.I Wlow 1274°. The mWlaiin* jjavo only a hrovn volulioii in 
. ; 'efttrftled suljihurir acid ill^lra^^ of the dwji mft|*iiiU of the 
: -aial: 

■ 1502 gave 0 iX), and omi’j Up. (VaOo. If ;1 Uo 
li'-74 .. rVf) 1 r JC.J, at ‘_‘’J ■ anf! 7o:i intii N lii -I. 

oiCGuAgl. I ir. ;. 

TliC UlUi of the four c»Miiilitiirnt-» i% '.VJ ♦. *o that ihn auhitaiico 
!.*uin* practically no ovyuni. Tr**HtiinMt ^ith 
■ ifoxidc failed to remove the iiHliiie, ami l>oi1inu with rinc and 
- •uc arid effected practically mi cluuiije in eohmr Sijmla! itnujh 
«rrp<ibUuQftd with inc-thyl i<Mlide, Imt in tliiN ra^e a violent outruidi 
^ rtwdlted on oprnini: the mah-d lnl»^ The MihjiUiiet*»i 
'4ined were not inveniigatcd fiiither, hut thiy am obviously not. 
■ • 'i native* of hydroiyaiofjnimdine. Tin* addition id alkyl iodideu 
'!/l not In* effected in any of the .vji derivatives of the hydroxy- 
i -iboltne. 

5 p Tuhrnrain-i^ hyttnir^tfvinfttinf, 

IXepared from p tohiencdiaxnniiini eldoridc and vi alkaline soJu 
«;' n of tibydrozyquinnliue. The intmlnUlewKlinm luilt was removwl. 
oniposed with acetic acid, wa«hv«l and dried. The pnxlurt 
’Uilised frnm chloroform in choroJatf* brown nee/llc!, mellinjj at 
i . and wu readily aoluhlc in organic xoivenU; 
i:n*2gave0 4r)68 CO^ and 00763 HA>. C 73 'J; 11^ .VO. 

^ t 19 7 c.c. N, at 18'^ and 762 mm- N' 16 1 
' if ;gf)Xj require* C- 730; II 19;N 160 i«r rcnl 



f qtixoLwi. 


U> *£«t)Uu of tatih}fU.U fsitiMi, « In th# 

bcaamMdwAiTdrnx^aii^ 

t1i« raluMEiRne ftller prolong Wntin^ vHK ^ 

»oliytffj.*Ji> axiiM 41 4iwl )r*« 16 4 p»r «nt. cf rntn-, . 
a^rKrtJsg with UBrltadif*^! U4urtttA4c>hydfo<Tqttiftolll)n. 

TU prtrp&fcd by kcjUtfi|^ vitb coocentiated bt 

rWon#- vM, r»>ijn4tf4 #>f %r4f!rt ii«^W«b4ped cry*Ui»; iim^ . 
pr»{» 4 r*tioi!i (if ftlmut blnrk piitrs, bat vm prob^ 

impari! 

A^<'S M \\ ^ 

C,^W .4>N'j Mi*t fr^iuifM <1 II A5 jw-r wnt. 

TKU *n*i 4*1 t-fhrf hyir(<rh!ufttlu aft* rtadily h\drol)->«l. It n*, 
(otifid IIjaI a i^.luUMi jh nmrtntrali-d hyjir<whl<*rir arid, » - 

(l)lut*'d With »Alrf unhl a rtmrrtUratioij of \ 5.V acid waa ren* ) 
jfiv** a |rrr< :pitj.tr of (hr ha*r IfM' from balo^'tn 

lU^dr<>tKb,rulf U .‘*^10 4b«»rl»4^l 0 0S3:. !in 2M 2. 

ftojuirr* im'iraM* ^ per ctiit 
Th* ^11 a vioiri l>U<'k jrffwtUr ’ 

Tii« ot<ii.um fait rofi<nati'd «>{ fine frd nrtcllrj hul, a/ler «a*h 
"'Mtainfi l'«' for the neutral vail The niirr i 

Um much iilvtf 32 4 |>er ctnl., againi^t 2*3 - fnr ibe Bem ,. 

Ill'i l f <Mkll. 

The ;i«e raU jjave 7.v. ^ ** |K'r •'♦fit , agTr»-ing njth the forr 
enhuulvd of re<l rndir Ahaf>r<i rry*'. 
Thr p/>,{‘.-ufJnrofr ^(■.,H,,^S^^..I^h(^. tonUt(ir.i Vi . 

I* air l*t 20 *♦ 1 4 f ‘rfjl ), and tirw prepared m dirertiHl fnr l»en:* 
afofsyilrtity|Utn‘’ii!K. 

v'» |i hytinijy>fUin<Jinf. 

\ RiiUi(ii>ii of p hToinoln nirnriliaa^tniura rhlorhle waa j**ured :• 
4ti alkaurir af '' hy(ir)>ay<{Uii]oline, and the acKliuin m 

iillrrlril. dtv<iTn|M««ii, and washed ai alwve; il crvatailuicd fr 
■ hltjfnforni in vrrv small. rMdjsh lm>wn iimllei, melting at J! 
Thr suHstanr*' dwi%'Ivn sparingly in aJa))»ol or l>enirne, but rea ' 
in pyridine and olbn 

i! I‘.n«i;*v.-n3»:( rt). aridni^i.'tl il.O. (' r»4 6; n^-3C' 

0 iftll .. !* 7 r c N. at I'i' and "62 rmn. N 1- D. 

0 3t:s .. Oi'iHAgHf Br 24 6. 

r^H^OXjHr rrquirM (’ .M 3 ; 11 3 1 ; K 12 S ; 

Br 24 4 per cent 

The mm{»*>und rann4>t W aretyUtrd or methylated. An atif 
tu etmdnne si wilh methyl lod^lc yielded an unworkable tar 
A »*,//. cvnuisling of »mali. bright red pU'- 


,.,1 r inwioxT4»^0!aj¥invte«irgi'ijiaust luKti \M{ 
*1 {rti« « iMiuljcm in httltx> 

. ^ ^ 

Tlin ^^^*fW«ry#--0|7{« nbiMM OWJI mi 
.*1 »«¥««’« 22 3 per rrot V Ktvpinjrin moui «r 

j \am ef fcfiJroge* ckloride. tod liir fintJ inrrtsue iu nrijjljt 
: t ^ per cent ; 

CuU»ONjBr»nCUII,0 rwjmift iot'n'Juci^U S per rent. 

5 p-,3’#/rofcrfiir#*r<».v» hytff%*syqH9*i<^tnf, 

Prrptied Crow ptutrT)i«rfixrttni:AiJ tuiit!] (Mutidc tiul tti tlktline 

t, 4li«o t>( S bviii’'XN‘|Uiijo!jiu’ Tlif wjIulKin td Ibr 

, . nttot© «u oi A (Iw p blur ovrur 14^ k). It tru^ublwi 

•'.jer niUohtdr«»XVtJ«*<i«i.|Ha»iiiU nt Imuj ftpAtiUj;<v tM'hiblr in ltK«t 

';,Anic toltmti. It rtMiiAlinffsl !t«m {<\ii<hii<- i»r (hltitYifrrni in 
. ^».4tlfHrx'lourc-i, riu«‘t.vr)^tAnu!«- lux-dlt-*. at 

\jt: pftveo 3 v;m *ud tM‘vc II, *» (■ M i .w :t :. 

„ 2< ! cr, N.ai 12 ttxl T< 'i miii N 1*^2 
t';iUH,OjS| ri’^nitM i' tU J, II :» t , N jH-r rent 

mhhitk^tifofkluruir utAu prr{urr»i Ma tiH'vr. aimI cr\*fcUlliAe<l it) 
*'»'{. ml nretlln. VHhsrhdol not iiirM Im-Iow J*l- , 

<i fAvr 0 Ajct’f ('I 11 ;i 

C'j t’l 1" » |Hr <iiit. 

The f.H/ntm wit i« *jan»>.’lT jmluMr. 

!i'P A n:^ S /. y./r»»j V7’'»0'4i>/r 

Preparol fr4*in p.v*ty]4tJmi"inf»/4tu<ljar4.iuum rljlnr)«l»‘ aimI ati 

i i44tnv jKiiut it'll of N hy<iroiy«jnmo!iho Tli«' kuiMAnir i* au1uI»1o 
; f* nitut orctnic hut imt mi Umiei itr ttr Hla-r. It t r\>tAl!M»f»l 

fr-.m pyrubne in deep yidb'W plati>, melting tixl (jn'ornpoAMig tl 

0 i'>i2 ptvp 0 ar.Ki rO; tmi o (ir,r>(; h.o. i: co ri . ii 19. 

'‘HU 2- -1 er Nj at li and 7.> fum. S 

rnjuiin. r f/. 7 ; II i*'. N U li |H r n nt. 

Tito rnrojMimnl ('an««»t be ai« tyUtr<i It yirlds an urAnjjf yellow 

•■uum Ntll. 

& p d mtr}ohfnirn/a:o ^ fi'fitrnTtf'/Uinalinf. 

Hrptfcd bv boiliri; the fore^oMiij trctyl d**rjval)vr (of t»rt houiA 
^ 'b a large o^rfiiA af 20 per «‘*nt bydrofljlnrir arid Tbe rom 
iTid WM M>luble Ml ibe miial mjranir vdvrnU. and rrystaHiW'd 
• fii Vj pft cent a^jUfou* aU'*d»ol in ^lark l«ro%n ner^llr-T., 

^ ! drt^^poimg at Addition «d ddut** hydrt* bb tir a<jd to 

>■' A.-vhr.’.tr fcoiuirn jpvrf I yellow iolntn.n; rm-rt ui>\ T'^ndtr* the 



MKI 

•ntote twd. Them »rt prflWJy eB«MMrW »ilk ! 

013)2 „ 21 Ir.f, N, *t ;l’ » b 4 T81 m*. K= 2I'5. 

tyi^OX, C 68 2; II-4S; Sxll 2 per owt 

fk« dttk^nKUurulf , p(c{»ic«(l by ev»|KintiM ef a wiaUt* 
(KIMMltitet bytittKiiXtiir arul, lottm cWcUtc-toIoami imid!* 
wlufb An not Q»It bekf« 
tl 2*iS2 g*»r >1 A.C! l.'l 2l 2. 

C H OS, “IK'l i«(ai(ni Cl 21 f) per rest. 

A i in lie formed by pisriiig bydm|!<m tlilon 

i(«r (!w biw mi- ■ «se<l vrwl ; i! ■ of « il»r8 purple powder 
*> I'ml if'W,r!>eii 'r ->012 II*'I lu* rtjue - - 42 4, 

(',,H .OS, re-ju:rca roircaie 41 j |)er teot. 

Tb- jti.tftatfhf'irvh, ]>tr{>»f«-4| in ihip Ujftiai May, o( a daf; 

tirn»»u mn.'jwf ytUliui'' jwjwdrf . 

Om'.'i I’t I’l -t>2 

ft-juift'8 I*l 0 [iff ci'Dl. 

' 

rf4{a4i«ii (ttiUi liU^ctLaenl p pit* ru ti4iiiti' hydr«H hloridi ftJ>4 ^■ 
^oiutifrft <d li)t|r*ixyt{iii>M’iin(*. Tbe.rtd tadnm oil m . 

1 .itU-lrd. and tftalrd u al/r.vi? TIu* aii*cnnip<niijd dia^dvw in II 
iitital »**lvrniv aiijl {f«»ui clilorifforin iti broirn nrt<ll< 

ba’sm^ agrrcQ rrtlrx, and at iTb -ljT^: 

0 lMrJgavrO.M_' rt», »(hI riur.'.U !l,4). C :i; H .'j I. 

*’ 1--"^'* „ If’** t <- N, at and "(*i mm. X»14 7. 

r,riljdd.N’, rvfjiiirm {■ tliJ (i ; II 1 ■ X 14 3 per rent. 

Tlw hvUrnehion.if, prrjarMl by evaporation wilh (fmeentraU ) 
liiiiffM blttfi.- (Hid, *i‘|iArAi»-2i in chcxidaie brown nrcdli's, melting a* 
!« J » ' , 

(I IfM gavi .HkCI. Cl II I',, 

C,. II. o,S . [let rt-riuirm Cln-ll 9 per cent. 

Hydrn|»pn ciilornie pa..* . I (>\e r tli»* ba-^e ^vr the following rtenjll.- 
Oir)n2 gemwl iOi,Vi- I1CI, fncn-Mo-eaS l. 

**cH|,0.S,2llCI ri jotrn incrciMe 24 9 per cent. 

( ,;ll,,O.S„.itIi’( ,, increeai' 3" 1 „ 

The *iib«t4t>fe tb. trfot.. teiidi to form » trihydrocliloride 
lit oi.I.r to iorrlain wfnihrr the amM-ompound-i of llii« r!.c 
were para hydrnjy f«ni|i..iinds, the dve wM reduced by tin ai 
liytiro-bl, to- », ,,| »„.! the tin reicovMf by hydrogen sulphide; V 
i-lutir-!! »i, isi-aiv,r»l..| 1,1 b„!k ^jtli liy(l!o,h!„i i, : 



\ f ttT4>#<‘XV.a»‘-l*RKlVATlVES I'l};! I JUT' 


-rfwsl (fBP •0*8^' iftiUrr, nt>utriU««xl «tUi cawbco«*r, 

i acid wtii» ^u^phiiTic acid, Aft^ Uoum 

rlfcif*cSl«5it» t«ft* ef «lky B««ika tif 5 *aiiti« 

Mres^^^nt wl|iUle dt*cnl«l hy Fiifi»r 

■.-H, I7j ifilS) 

S'® tirniw-i* Ay 

A nfi^ttlwn oi •napiiUtAleiiniiAnmium ibJoridfi^ wm pt>uml iido 
iP ailuliw indulioti of )^h\droxv.|uiiioUti«'. The midi^h Urovn 
^Jmm nit **i deoomjxttrti uitA ircti** nud ihe phnlucL 

«4.»he4 tad dried Thi* mAUn^i U>i puntled hy tcixMUet! 

■f.ititftg with aUfihul. ilip n-^uluc liih^ f...iud to pure. With 

- ;i;t' diffiettity, lui' r-vi'^tuiliis*’ coUmrtxf ttmilps, melting 

it ¥rrc ohtAiiitMl fjutu T)ie touififtund dit* 

:.Utt iparitigly in oryamc wjKmti. Ii i# iihy that the 

Uitum uf Uie subktatKe tu fum'tiilratoti «ulp!>uric juid it deep 
' .u< . 

‘M(M^gaveO ‘J5j‘^ CO. ami tHvtTS (J O (’■ TCiTt, M-«4 0, 

=’ Uk<8 „ 1*0 5 cx N'j at I'J and TtVj mm, K U Ki. 

Cj^ir^ON’, rwpiin* (' Tdirt. H = 4 35; N .14 (1 |Kt oeut. 

Tiici auUstanio tanni»( he 

TL#' . ptepah'^l by ivapotatioii uith hYdnvhluhc 

A. ,th(*icuni in ri'dd;di l-K.wn, nart«K-iy»i.tilitie inYdli-^. 

If'l'X gavn it Agi'i Cl 10 ji't 

( rt'^iuirrt Cl liM* jn-r iTut. 


<^'it*nrlinr/i:o H hijiiri>jyfuin<$iinr, 

n:n Ntii 

N ' N 

' / 

(jrauii of 5 amiinupiinolnn' dihydrnrlilorido wen* ditto- 
^:*^d and pimrml infcj an tlkaliin- Mtiniion of 7 ^ t;ramii of 8 hydroxy 
‘ianiolirjo. Kie rt-d xalt waa dorttmpoMMi inith tfrlir tcnl, 

'•j** ptodtirl wtMhid. dritnl. ain) hnih-d ‘■ovcrtl tinu’a with alruho] 
T‘>r mmjHHind i* dightiy wduMf in tHmirne and intoluhle in elhor. 
ii( dittoivet U* a w.mcwhaf gr. a(er extent, in other wilvcnlt. It 
’<t'artt« from a t>iluiion in i-hloroforiu at an arnorphouji, dirty- 
ro*n imviikr, milling and d-.-onipf^ing at The iwlulinn in 

‘ i^ihul is roftdisb yrllnw ; a drop of dilute hydrochloric arid produrfi* 
h bright yaltow Mihition, arid further addition of add cbangct lb*- 
' ^'Hir U) a deep orange ahade. No awCyl r(>mpoitnd mold he 
biiued. netting under prewuro with mkhyl iinlido yielded t 



lrV4^ f (It ^ fAiJi 


iMjy MS* *64 j;*«w w ptatti.**. ProloBgcd boiSsf Va4a i , 

ntiiiiukry fttmatt »«tb itrtllst! iloihot »ni ■•thjrl iodid* rtw't-; 
j« itw td A «m»U suUful cwtUimag 

M U* •»» furllitf exiBunatiMi ; 

i*). AndttOaM !ljO. CaJ24; Il=»<2. 

It IKS ,. f >■ iU' utd ‘10 atm. K “ISI). 

cyi "ok. V 'TO; ll~4-0; N«I8-T pwr ctat. 

Tb* d,L^tt<.rkl,nJ, tK^purO by rv»pcr»t» 0 B with contentJA!. i 
h*il«Khi«ritr ...!!«<<« >it m»g«iUfoloattd neMlIa, whifh i; 
ttM laeU UU>w : 

r»'^u:m C l 19 0 [jfr c^nt. 

‘MTCJ ^WU-tl 0 1)678 HC!. Im-rtAie^ 39 - 
(‘ ,1! f«*|Uirr» ifuTtJM* 30 5 per unit, 

Th;* 8ul«uit*« mi 4 puipU i»i4*k jjiiwiltr. 

n:n; .oh. 

Pf<-p 4 rc<{ from (luio’viK'<l 'r aMun'xiuuiotme anJ an alkalint 
ton) ' f phrfU'i A ttii.TtiUioiournl Dolutiou n'«uUcd, but r: 
«*It dej>w}t/*»l Thr ;i|uv»l *;ii a-itlilMyl nillj aftlic acid; ll. 
hfowDwh pfM ipilAfc f. rmid waji conrt U'tl. »a}<)ml wj’; 

walrf and a hltlr b«.r It i ry<t4llijw<| fr«*tn .‘ilmbo! in li>;‘ 

brnuji. mu ro» rrUailtur melting' at ‘J7f\ The cow|kjU‘: i 

ui ofiltfiary <>(^4iu<' ai<!v«i)t«. but i% ditficuil to obUiii ;' 
iryntAli of fair mte, hviJr(>ayazoi>riix«-ru* in Uiia it»[>cv1 

n UOOt-aveO ItOU'j CO. arid t'MibtK) H.O. (' 719; H 4 9. 
hU4I ., "I 1 rr. N. at 3'J“ and 7G4 mm N 17‘2. 

C, IlfiON, rn|«iri’( 72 3:11 4 4 ; .\ - 16 9 per rent. 

Tho suli.ilAiM ti It fratldv arrtylatni bv Ix'iling for a few lu u’' 
with an *«jual wohibt of anhydrous soihum acHatc and 15 par;» 
Aif a-rtu anhvdndr The aArtatr aeparates from 50 per co;' 
ain.Kot tn lUiobr. h*.;).' btnwn platw, melting at 192—193'^. 

A« tbr ifhilalliml material ii-tainiit water, it was dried at It** 
brfure analvuta 

«) ! m i;avn 0 _S32 VO. and 0 <>172 11.0, C-69 ( ; H -4 7. 

111236 liber N‘, at 19 .^nd 7.*i9 mm. N^14'65. 

rrtjutrrs C 70 1, H 4 - 5 ; X=;U'4 per cent 
y!i**t^3»KrTi; pA.fny/ .iff'air U ittsolublo in Cold Rodiutii hydfox! > 
Kilulmn, but k’radiiaHy divudv*** «n warnun^*, giving the magent h 
<*ob>uml »*»lutuMi i»f t|Uiimbneazophi'noi. 



^ DD^tvirtSGst or ^ns'ousc. pakm. IH4T 

lY^'U »uli Mxiium Hboxid^ ia<I ethvl 
, iB bmiiAg akobctUc fi>l(ifH»», mmI vi^Ids th« Hbyl Hhrr. 
M proporitoo of ihi* «uUlAa<^ rrAcH* «itb H^y] itnliiio 
to forta as THo aJiiubnlK* «i>iuiiua of tho otfiyl 

. V 14 ditoUrd vilh mutb water, aaJ th«> brown prveipiUlio 

. wvb««) witb and dneni on a {wtrotu Utr. Tbo driM 

v«i extracted with hot aUvhol. lf^avln|* iu almtwt black 
dsde, wfekh WM tarrV, and waa not furtlicr ewitiiimf. The 
^ ^ 4tc extract wa« iitiulc<l with an r<|ual quantity of water. 
,^.fi\, filtecwd, and ailowtd U> c-ty-rfalljM*. Ujiht brown 

mating at bJG‘\ irparaird. tbr euatals giving a faint to»t 
;, ; haiogesi : 

.> i5!*d gave IS 'J tx. N, at -t and T’l- Ji.m K lf» 6. 

r“jutrvs N K« 2 j*t r triit 

^tuatiKKiinphetiriult di>.v>U«'^ til ateohn! Mttb a veliuw mlour; 
- .» luaolubU ill NLulmm hydrfxide s^.hiiiun. toil v*itli dilute or 
r .niraUd aiuU pr^nlun'^ Kiiiiiiar cctuuir rluiigea to the jiareul 
.^fiance. Thi> ixitnjxiuiul, UVo tbo a<xtati*. irtaiii'* a little water, 
*;. K ran only be diiven off Ity drying at l»^t". 

yvin*J»«r«:"pAf n<d hvjntthlinuft wax pnqahd bv rvaporation 
• .■h rouorul rated !iydf»^bl«iru* ami. it doei n«»l tm-h Ulow 

0 gave 0 Ag<*l, <*1 I'J 

(\jll,,tiN\.lU'l r*^|HiH> Cl I ’-t i«T tint. 

T:.c xlthi^tirixf.lofulf wRt pr< |»arrd by }»a5’iing bydi«>g<’0 ‘■lilorido 
■■,rr the powdcrt'il inatctial Hith a little i hlorofnrui ; it 

r-uilaof a lUrk nd jumder. 
l*ji- gained (I'ti'Mu Ht'l. Iiuifa-n' ‘JUS 

CjJljjt^N, r«-jiuriMi iiuTcAfte 1*‘J .1 jnr lent 

Thw ult lo^ its hydrogen <)i]>>rtde Vtiy dowly »h rompart'd 
«,5h the dihydr<« hioiidr *4 bi'inu-iH’aiohydioxYquiiioluir. two or 

■ ’TV days' ex|Kwiuri! t<> jnoj>t air t••Mll1lng in the aRine ln.s» an occurs 
f.ih the latter conipoumi in half an hour, iiauit-ly. one tii<d«^'U]n of 

1 if‘<jp*u chloridf. 

/.l'Aojy^/i/i/i«/inrrt:op/irr»'»/. 

K- f thij preparation, S ethoxy "> amiioMpiinoliiK* w w ri'Tjuirrd, and 
prepared by Ym’s melhiMl (J. pr. CArm., |u], 46, fi'lO). 
T r diaiotiaation wax lroublci<nne, a« frothing ocnirred l« a aliglit 
'5 'r.t. but by rapid diazofiiation and filtration into the alkaline 
•fn of phenol a deep rnaginU iolutioii rcaullcti, whirli, on 

■ ‘.' ration with acetic acid, gave a yellowiah brown proripiutc. 

h wax waalod and ilricd Repeated cryotallisalirm from alcoLui 



IW »>>i uMiViiTiTEs oriiinxoujsi n 

f«».iA*d H|bi «!»»»■», prww, *S€*. ,, 

teiMt is »iul«*su stWr U>*« b«a»« wd etbw : . 
U'iaO€|*»»OS534 COjSed (WIJ lljO. C**##"!; H"i'S. 
frllJI „ H Ifs K=U-4- 

CVII^O,*'-’, Si = ® *; N-U3 fa €m 

JisfifK*! !.( ti» »uUt»ot* ■•» not tTsilsiil* M ptspus i, 
^SMbl; uf ike ««!*!*. >>ut »la!o strtyUltd m ike lu^ »i, 
MS'iy fiiti4r.t rcDoliril, ehi-'k cryttsiiura (rom tkokui in iniu. 
j,Ut«», it l"i , SEtl (iul not ilioolvt in oJJ t«! .; 





JfwU ?:mtf .'• / ivvj: ■* Ywi%>t/!V i« 

l> ftSeKfttio-* W 

A ¥ tf\<k^-jruc :k'ui. -J 


IV'», i;t t .s.jfc'oA^r 

ltei((ul ••.;»»- ?,*hs't, "* AfWmryyMiHo/s'jitf i» tlilldia/. 

'i mHi »»>'I Ukh -'ffV' j j- i« m/f’oA 

hydroutlp. I»«l A ‘ks jj iiui,’i>ntA M^IutioQ iflor hMtin); f* 
!fw tiiinu!^ 

Tlw rhAWsji^ in li;*- i.:! -«r t'( th© iM>luUon* of the forec* 
fni»|Kmn'l« imHrr Um of tlrong miaeral arid» due tc r 

*Att4 IS slrikin|{ijr aliown by aU lhfcH> .* 
III Ainibulu* »’lutiuu all uf tliani, on the addition • f 
Utilo dilute hydrtH'b’onc a.id, produce a yr^llow or, at mf«' * 
uraag^<«^>^rttl soluUou. runceolrated bydrociiloric arid ^ ■ 
colour* 'raryinjt frtim drop ml with p-nilTobcnifn<'a*obTdr. \ 
qumoline lo drep viulel in the case of brnicma^obydroxyquiji' 
I’tiQcetilraied stiljdmric acid give* vaning ahadw of magenta ^ 


fktrX‘ 



y ^ tifKIVATIVCS or ivu:t t, 1 :H * 

*j 4 ?, s hhu 

L ■iijc’A »*• obiAitt^ jv>4»um bydretUc AiMtxi u» \h» aUt 
..;aiiea» p«kIbc« reddwlj yitliow t»r mi jfe^uiit-u*, tAcrpi wtUi 

^;-.tf<j' b l * * *^^***^ *".^*”*rt^“*******^** VK'tr! ThU 

srik*»’6Wr towwtU fonctntrjimi auiti*, vmh ilw- v<‘suhuii; ionmUun 
* nittfUUJB taiUt* riiUiriv !h liWjJ v:»h Uit* !iv.p|H->s!!i»!j ■ th*! A 
IB the pnucipai vu^ialion irr>iUr;ii\ tf a*-» tt 
j, -aipaa?*?* bb mctf4 *<’ m iLc IrjiitL \ i ^ i « .'njri^uUt! li .uMt» 

tiJiiT* M:t( Tia:;^ , i>'’. 91. i - .'i , lIc«tH anii 

^>.>, Tfiiii*. I**'-* 53 ri.i* «ur\<» vi tlip Al-u^rpijoii 

,.v^U4 ilCO Jli^Ulv} A?«* ft j'A? t .-.ii ;.4 1 luA^tUU' ll AS tljvV 

« ihAt ihe Iu-a^In a ilf h.iJaU m-- iu )::.t,’,.. .iiiv tin- ^-atr.p lu-Uiott 

J.J .ti4 o^wrfVn.1 I'V iMi'l l..ii!:a> 95 

: llr c4*^ t ?-i !; ; .»!:•! it. !!.<!!«> j!i;.lit ! * i;;i Ml 

v:. j Krtitil. tuitl i!> su‘ b a-* .vst* ti i ;. ji\vli' v » a.m - . » ii.jiMiiijiU *1 up 
j. A’i'-n liif tiiiu4s'*' i;it f uif } « lu* iii-.iif li> liji’s \ i^Uitu>llii«' >ii 
i ,r:iU»U'<l hylr-HjilfSiO a- j-l i.. ! t «< <i4ihji.» *1 ni 

ir.piS than lL'>'’ ?•;•■«?» •! t!in . I.iiup 

'. *jM iHil |KiksiM»» a *f’t j».(t<* <-.i!\<‘. ti.J llu- t«i« 

ii;***'^ Air <KifU>;y j ajI «( ' ii‘ M« ji^* u« ,.jf 

. i JFovV'jUint'hiJC Ati'i /:h«-ai’ ii!,rtu ! ;-:\c i .15 vr^i uli.'l: 'li'Ti i* 

?.,V srt liiP mtU' Vvl.A* itfAUt |'U*.‘trt..y fl tl.ti i AiHi m (ht lalUr; 
>pf, thiJ I'Aii.l I'f <{u;tf ‘liS.t . 1 .U i> ji.i.il pi f-i-li ul 

: AU. lul <lvn^ Lot ftfin li:V .ti.i-l luni’i t-iMl,!! iiu tAtrt.L 

W l.» iluiivAU' 451 AJtrsutj. tt 111 l!.c ' .:ti;.^ui.'ili- 51 «•( ihr it'c 

it, ii4* Ix-fll JolJI.il Il.uilut ■>i‘l».f 1*1 ij:A.*-iil :m' ^ 

*0 lli4l ra'.hrr ]M«tr \i-14s «f Jla* liwiT<uyfii<> 
.:rr;-.4Uvr4 of tlu-i miI-Jaik «• I.aw' 1<«Ij i.til llaio tfin 

> vclflaltti fiitlv jt.ui/ly. nful tin* Wftk »« •■{i!! ]'!'•<■( Am 
•'^akU th*.' AZiKimvatriin ■•! hytli' iupntuihur. no fl<!« ii!|t{ {•> 
tif'vIaUB bv oliuT tl»»n tb'* u^a.ii w.n niA^lo. it In-inj’ 

lUlUiunt l"i rjitnj ari.Tfn uitli Un* 

■.I, it'.cmpl ibc afclvlAtinij by ^\.v onlui.try iJi»tho.j» 

Ki^T <■.-! I i:i 
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\ 1. XCVIL 





im 

OJmo* %nil (tf the Amih^ 

Bt Asimj n CuiYtfjst. B Hc., A R.C,8. 

Til* ft ' ? *f. into ihe mol«raIe cf a colou; 

lEih'siAf: fi fi' *. i;-hHa«y iiu*® thf- prodarticm of cobu* 
ImS * ta ; ‘..K/i t-i n»el with in tb<f c*ik! of SiOjir: 

t:ix««-.Ar:r3. *K: }.»' ■ >? a -k* p ;,rllowf t'4-ur. atlhuUgh couraif.' 

tt r-- i» 1:.- >>t iht yellow it.Uiur *u inVftigiUr. 

hr li: t t tTfAii^ , r>'l, 85, who lho»^ : 

that th»^ '.-■■tT i ii n- •- af!»*tr.| hy the *uh*tilutifm of metiiyl f. • 
00'- or Aintr.i* %. l.ot wa^ «lrf»truy«*ti hy acylatKr; 

or hy the i of a '|tu*»ft;a:y mU Tht-W invMiigato;^ 

fonrlulft that tb»- ■a'i-* «-f' th*- l«* » in ^♦fni' rf-iatum 

thr uiKt-:;rti A?* '?; u;-l t!.*- untaturatc*! ’O’f’O* ^roup prr^!.’ 

Ifi ihr r;Ji,y th;» RUpjH-ftf^i \,\ ihe amit: 

tK,cu|tv iti^; A pafA p’r!jt;>-U rf“!p't t to thf Uttotflf oivgr:. 
Th*- author i.f thr M . < .•;;MiU!i:< at5r.ii h.r» I'xaitiUhii a nnioU 
of *i:uno»l»‘iiVAtivi j of ■■.ujis ififi an«l it* hofnt»!'’^'tu-^ with ihe vit 
tit uhtasfuij^* fut’h'-f ir.i:,-ht ii;to flu* cause u( l!,f ycih.w rolouf, 
Sui*o ff hAj.h? h>;*i:>in*- istwl.-iitl- w ah'] t)jf •■niv liiffcrer; ■ 
I'Ct'Accu thr i'ifurtir if tiiii - il hI.iii* «• au'l f« aiiiifiittT.iifnariu . 
Ihe Auhi'it;it)"fi ni thf 'O-i f»* in lat(*r nrii|n'unf! f- • 

the 'f'Kit'H' /r'*ifs» ill l.hc* f>»runT <•''<• fornitiLr). 

fullt/*’* that the j,;foUj. u >‘i o* n <|jff < riy thvi.lvcl in the jir-luclipf: 
lit the ii/i.'ur StiniUfi). ihr anutio i^'roup ir invnlvitl, hecau*-- 
til ti 

111 , in. 

Ml, ni Ml: ^ i’ll 

111 ni 

‘•■'I.?!'-** Yi'IIm*. 

eoumarm i« fDinurh w It ha-j Int-n ."ihown hy Morijan and Mickl* 
thwaat {f'N», ri?.) that a mnlule hydroijru at*»ni in the ainino jpr«U[i 
not ^ivr r’*i* to ihe rohuir^ aa O^HmethyiamincvoumBrin i* 
yrilnw The reinAitiin«‘ fadoia pi/^inhlv involved arc: 

1. The {KMiiion m the U-ruenoid ring tncupk-d by th« Amino 

gtiHip 

X The presence id 3 mobik' hvilro^'cn alom in the bonunoii! 

ring. 

3- The prv^nie of a tnobde hydrogen atom in tbo liclonic ring 
4. A diripvt rtiniievlion Wtwt'vn the *0‘(X)* and amino-groups 
depending txt or imlepfudcni of their relative pofitions. 

Uhmflhylftiumarinf Oiimimelmtlh^ltoumanr, 



OftsemrcTiojf or mt AMiKO-cnruAittKR. 


IM51 

6: S'lftiK/fAfN^c^iMrta, anj 5 -S^^ 

««r« prapait4 r^duciBf tii^ tKvrt^ 
aitioctimpou&dt. fed *ttr i& «4rb r«ae ftHiUii 
la Imi jeilw. M tlie aho?«* fompniodi fi^nUin th« tnvmtv^up 
in poisblB poiatiuu in ihe lirnirndid iht prcxiurticm of 
<^ 9 er doen not depend on tie }>«$iti«m t:^-ujn«ii hy \hn amincv 

|TO«p 

(j) Since 7 uai&o 5 r 6 ; S trimethyiammaxin is yellow, Aiul in 
Uim ct(»npcHiud the l^ntjruatd ring u i\-mj*lr!rly siih^tilutati, ihe 
pffAeere of a mobile hydro^*rn aU-iu m the Wiiieiioui nrti; ii not 
mfolvtd in the a*hmr furmiUou 
(3i 6-.4 »mii<» 4. 7-i/tir5('fAv/f‘afif.-!.iM'n. r* aT«t#5:# -I : fi llrimrlh^f 

5: 7 {tuwnfiit’i o: ^ fnttidh^:, lutiniftn, Aiii) (iifMMAiH 

3. 4 : I #n«rMy/(*fo/»n<irm wife pitpArnl, atjsl ill finiml lo l>e 
^rlu.w, heocT the pfr^rme t-f x n.alulr l;\dt>>:» n atA^m in the lArtonic 
nng i» not neensaArv l.r the piAtlju I j^.m <•{ the taUnir 
(4) The formituiu of the yellow rulour apjirars from the *Jk»v« 
olwervaUoru to In* oi nM-^jUeni on Nai.c <llTl^t oainevioii l*dwwH 
the and anuuo {froup^. and liu- K tiiitA obtained in (1) show 

till eannejiion t.i k* nni- pomUnt of th** r'litue |)i«ilioji 4d lhr»o 
groa|H. 

t'ounurin and its dvr»v.ttivrx exlabi? j'lojHilItT. tlnl^ to 

the unjAtufAluin of the ‘O-tH)* yr'-np (Williaijivin. Junm ('hrm. 

>■(•', IH75, 26. ?* >''« WoTfi^n and Mi< Iclotliw&it, Tran^, I'.Mfn. 69, 
^C7i, C’UyUm, Tranii . 93. who h am anipholrtic 

nature. There is, hout vrr. a min li prealrr lendiToy rombino 
• Ith basic 5UbstiUK«-s th.^M v»ilb aonb, >•* ihr fllVinitlr?! of tbo 

•O'C'O* group niav U* mn-ndend to be «»f a weakly and Jialurc, 

In the caiK* of the AiM:lM« ••uinanu^, tli«><' aoiij albuitin would 
(j. yb'Jpvs find partial satisf.wtion jn tlir- rxtr.t alnnilu-a availalde 
in the anunic uilroj^en atom, but owing to tin* wtakuiss of Ibo 
union wbirh would cstst hrtwren Jhe ‘tht'O* and nmih'* giotip*. 
it u highly priibabie that tlie l>oiid!t unitiiig ibcUi wcuiki Itr run 
tinually biokcn and refoifned duiing intermoliTular motions, 

If tlio ia>rrwt formula for roumann la that sugge^tctl by Morgan 
and Micklethwaif (Trans , HhmI 89. Hr^i. tlm aManor<jnniann«i 
may k underg<»ing the vibrator;* ibangc* ludM.itiNi in tin* mibjoimil 
furmube (nr 8 qnnmvonm,-»ru» . 

iI,.N::“-:o n 

j u I Nll.t* I 

/\/ ■ 

\/"\/ 


<,■ 

tii 


I 


Cif 
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cun*'* TOt O-UKT* ASP 


mi 

titAt TllHfBtJtHIII 9IA¥ 

•tstrate lU «*«' »a<i it »» »Mtfcy of boU tlul bt ifc, 
mm of %.e.tM«-«Ht*nt>, .1»r*. omiug W tlw pro»im% of th. 
6ile«i«»(i io4 <i»Tr«> *'•■" ' ruptuto of Ik* bond; 

„«1,1 U u« rJ..:U.i I'c toiour u mwh !a» BBrkfi 

Itiilis lli li.*- "«!'«!■ 

T!i* (ou<>«iiu' (j^Oi tk* vw» ciprcatJ by tbe »btn. 

formube 

(i) Th« ij'-t ..■■«,'■ 1 ' I .B i* Vi''"}. <k»t Ibe colour vuiUlr ■ 
• tt« tiic “i; i- .:o..i^’s;y -.i-Vu-iM <>i iko Bitn.gri) itom »tr involve : 

by ibo iorifiAfioB oi A jUAti-roAry »i!t. »nJ »lic!t tbv bAflcity : 
lb« VJ kv i-yUtO fl 

111! Ike (a-' '‘’a', ■'be l.v.liiA •>( ail the atuiiiocoumatii.- 
•UiUilOni I » thr aiUi.- r ate . .,!..iirU-*« 

(ill; TU trii.atUkio Atabiiity i l ihc aniimv- auJ di*aiiii< 
r.,.uaufi!u iiolh in Ike ••'li'l A'Atc anJ *■> W'lution. 

K»ri:«ii(t>tn 

.< ,1 iiii/...,' ,i.m.ifiri. ■ Nitne-oiitiunii (1 gtaiiii »as >u>|)cuilcJ in 
Iwitiin; iliiutc a.< li A. ol i !' • . I, and .-railually Ui-ateil with iron 

lllill;f» (I klAll.', Atlol ti..- m.vluro ».« U.|!i-U (of iiftc. n 

Ituiiutc’i, ai!>i :.|t-i’.| li.v r.ir.-.s yiciilnj iiy.lais, niiii'h. after n 
ctv»uHi»Aliiiii iroiii ai.ol. i. f uiioil |.a!>' lui'iii', molting a; 

li :. ■ U'l 

0 I't*.! gave “ 1- l it, ,it:-i HV). (' (itj SI ; 1! -1 ;>7. 

l; liry; 7 1) . . N. at n*' ami I.ai tiilll. N-vSJj 

t'.il fiA' rr.(iiiirv f i;)'i;X all l«r cent. 

I', ! 7 \ iiiisinia nf il iiitro 7 mrth;. 

1 iiitUialill ll .‘larili ami ) jarci-nt .a'ltic ilclii ll'"! c.c.) Wila Ilc.lt' t 
to hoiMi.: an,! gia •iiuli) tjr.bU.! tfcith iron silmg* (I graiuj, ait-' 
whoh h Mfj'i v-u» ix-.li'i Jt-r lUtwn ininutcs tlicti ciKilcd rm i 
itUiftrd Thr rt-»i'lu>- wA-v tstf^ulvd with and crystiHip* i 

ih<r> unit’ ia.'lvi-tit. when yclluw iitcUlcs, niclting at 
WrfO ohtdllifil 

0 ^A\c ii .i'i,' ru. and M ur‘J’J H.O. (' OS 37 ; U~5‘3-. 

U I'Jtn N% at and 7j0 mm. N’ •8 14. 

Cyjll,0;N r wo" 37 ; 11:^5 14, N S fX> [H*r cent. 

6-J#»*/o>4, 7 wii prepared from 6*nitr<.'- 

4 fAdiiufthylioumanfi in the maauer dcacnlied in the preceditju 
oap^rtmetsL The prinlutt, ^nwever, «aa extracted with glacM- 
(kidv and cr^’itailiKd from thia solvent in yellov needlo, 
metog ^ ’,i03- -\J3- i 



CuXtrmWJt OF THE Ailt!i:t»-CorMAWS'H. 


mi 

0 ^ 1 ?*! ptfoma cOj tnd oowi o,o. 52 ; n - n sr. 

iMtIfi M 12 ’® c f, N 5 it t56 mre N “7*5?. 

rw|ttirw N . !Tf«5 N T4t p^r nfn!. 

5.|«i»©€- r‘Xjtro<s 7 tlimcthrlcoumju'in 

pUR) dilute aortic acid (^> cc.) wno IxnltNi tf^jirtbor, wui 
j^adualiT trealod »itii ift'U (0 pranr^. aficr whicb t}it» 

*?i!s!«r<‘ WM heated for one h«*«r The ctmlcsl Ijqttid «u llllcmi 
m-\ thff rt^iduc e\?r*«d^*! «rth fnMn whirli si'ivent yelK»w 

^^^Uc4, .“.i i*^‘-» r' r.i * ii| 

4M*^^pave(MU‘' CX» a-M.i ' ‘ "M It O (’ MU, 

li U‘ 7 cr N . 1 ! ::! ‘ a;;.i : '..• u-.tn S ■ 7 "A 

-f^ j*'***^ * » .* 'I II -J . X 7-11 |>rr cent. 

1 .ir->*r,>''i *' 'i M ■> ", S'A:-''* (' ( rirndlivt' 

I *' ^•ra»r.>> nxs ihum! \»i'!i .'■nXw .nr:. I (WV.I c c 'l 

j.r;;i hrat»^i t" v‘ Krti ji'-M f’hn;-'* < > i ^'t.-uliially 

.vl4<d, ihr rnixtuir f.t;;n*!v f.‘r . lu- Is. ur Thr ctHilril 

.,,•,15,1 »*Ai» ' and il;*- rtNutu*- ffp.-ai«'<IU rvir4.t<.! «il)i 

‘.'la. !; ut ?};<• jainlui t i' x'nH" hat "p.niai.'lv soliiMr, 
f*.>n) t:\v* i.il .i*‘rtn- «cm 1 VH'Mr«l sennw ni<<llc*, 

ns^limj; at '•-■.’1' T!.e m a!r.'li-'l <»f antonr rtlul>ita 

4 t»lu.' fUj<.rrN*'rn.r. wl.i. h not appear in thr »«.lutii»ni 

;r; }<nie}je, ti“!':i i.i*. or .nert:.' a« :•! ■ 

'Mrd i:.nvr‘' ;»n.i ■ H,0 (V w,-, jj ^ (;o 

fs J!lil 7 r.- S', at :'■! . 11 . '1 7..''. inin S’ 0 70 

t',JI,^tl,S’ Knuarn C 7"'.'l. It t*. Jn ; S •. 9') per rrnt 
'* 7 fri/!t*ff,iri-nnnrnti CSStf'^l A 7 trniirthvl 

■ •ir.ariti rJ v'r.irn^i .irnl dilute .vHi> nod (1“ c.r ) wen* hojltvl 
t.-;^.-t}*fT ami treated with ii..n f.hn;:' (‘J eiain.*). after winch tlm 
tci'lurr w.vt Inuh-d f*'r <*jir b“ur The «(-.•»*! Ihpin! wan filtrrfnl 
i?!.| the rc'iduo fMra<t<d with ahelu.!. fioni which n.lvrnt /h per 
‘fe* of tht* thcefrt ii a! 'piaiifitv <4 \» nf»w ms dlr**, rmdtiny at 
: T.ST', wxn nht.iimd. Tlte nuhdAisff i*. rather ^p.irjn^dv wduhlo 
as alre.hol. 

OlRrJeavpO-^r.'.KinV. .and o-U'i; HO 70-71; H 
.. n 3 rr. S’, at 70'^ ami 7.70 mm. S-fiaD. 

(h JTi,0 S requirf-n (’ 70 tM ; II C IO; S'^C OO per rent 

i: “i tnfnffhi/Ir’tiimnrin.’^A anhition of 3: 4; 7 Irj 
mrthyW.tirr.wiin ('j'3 ^ram.H) in concentrated iniphuric acid (12 r r ) 
»An slowly treated at 0^ with a mixture of nitric acid H) Id) 
1 cc ) and enneentraUvi xulphiiric add (.3 rr j, after which tho 
c^Uid W.M kept at the ordinary trmpcralure for thirty ininnlrii. 
And then poured on rrtidiHl ire. Thr prodmi rrpt.i]ljiir<! from 
» acetic acid in colourlcw nwllw, melting at 169 —170^: 



ISSf nouKt **0 cux*nnrnoii w AMijM-wunmim 


fa4m.i.’L!; •H '"l-- -»■ , • ■ " 

n«iMt !:w Sir* * twenty Biinul.?* »lt« t*. 

juHit.* • ! 'iJ- >■•' » "f*-' "**'’■'* *“ HiUred. md l!- 

-ith •>‘‘‘'** P'®<*** ' 

W. « ei'in? »t M ‘M\ The 

.a,:'. ^ ^ i! 

t) 1 4 V ' ' I . •■ '* a i'.* 1 4 f, a(iii " *‘f*^‘'* ! ( .44 t lO j 0 ; H ' b iS. 

I, j,,j- ; I r N, it ;•'! iiid 7.vC mill N - 

(■ ir II.N <■ 7"‘j!, II f. 40; N -C 'X) jx-r cent. 

• d. 7 ..■ini.iMn. -- 5 ‘4 • DinitroG: * 

ir.rtiiv'. .. (-■ i’tlli'l «1«. b-jird t(. I'-y- with Jlllltf 

i. ;.| j'.-l .Tiiln.ibv i.-.it.'l •.•!! i!<in filmiw r> (,’ram.n, Uic mu>u'. 

tjrif-." hO --I'l' lO!'' *■' :'"l f ' Ixi'Hly llll!lUl<-<. ill' ll iiioleH .1' i 
Mti.'-'d Tl:*' x.i* iitfiiet'd with fthi'hnt. frnm whi-b 

I.riffii y. l-i. Ii.< •-•ll'y wTi- rhuineil; 

<1 tr.i) yi'.'- ■ N. .er-.'l T*'.'.’ mm. N 13 79. 

f .11 n N. ii'i'ii"'’' N l-l "3 p' ! Kilt 
>1 ; //im.'".' 4 li • 7 Ihnilr..-! : C ■ 
lri(ni'lbi;'"iifi>.tt;n wi< rr'l’i"-! wob 0"!i !’il.i!ii'i .md ai'i-tir a..-; 
aa »n tin- [ i"idm.' ni-iirn'm Tbr pH'dii-t separated 
alei.b'.! m bif re* i!'- m'diiii; at •J!" '.'■.'n'. There wai 

mr 111 lliH "I lb'- I.r.'i'lir.,' fs|» liiiietil to furni the nil! - 

amiii'- 

11 1 t'l.i t; 4 '.r 'I e.'i'i! I'll .and I* id'! 11.14 (* t.ii'i '7 ; bl e fi'bS, 

(1 M'.i! 1 ’ ;i ' N. .at 1" aii'l (lit mm. N' ITi 'i'i. 

(’,.11. ,14. S' re.i'uns '■ U G4'j; K 12S4 per rent 

Tiir aiitliiir desit" I" e spM'S hi* lli.aiik.s In the Cliemiral poriely 
lisr * (riant win. !i lia« in part di{r.ayrd the expense incurred durii.. 
tbi.* invest i.:.iti"ii 


»l»M.«tbiJ15 (». Ce.«l T6j H-4 W. 

fflSH . 79 « f X. « 

f. .1) ,(,_K <■ ««): n .4 73; .V-6 01 

f t e - > t 7 ** t ; 4 i ! 


Tv'-T.*! '>r H'thvip', L*'.!' 

f II > W. 



guvuMoni on 1 HB wjuJB^xvEiaims rAKt t. 1355 


<>n titf IVrtA/t Ji lui'^ i-siitii. I\trt 

l'_ 77 i^ /ft/('iv*>iliv“n'’'i<iii -’t ifif' Oj'fn'tiHi/ ,’ii'ttif 

g-lli/i/rxxt^-3 li/iitii/!jin>//ii<h!<- .If ids. 

Pv Arti MoKrs/u: xiu\ lltNitt W'whS 

Xtffi 5 htdrojtv B i!ii ji*'uU (ihi** vul . p l *n ai\<! 

i>.-.tf.rf}r |shenylii.»thy:^!'..>*:U< a-. 'A- i j» !iavf altr^ly 

li 5 tli« pM^»rnt «;»'ii;u5iirti. .4t:< ti Ihf ttM** *’-,. ti of aiKitluT of Ihd 

riKt-mn' pin »n‘ l.u U- uI S n hv 4 ti»\y 3 phoiiyt 

■TT^pKHjU t'(,n ‘t'H .‘rlllOlI ► II 11, N- i(n oplKitlly 
lj8jjK»f5fOU » ilrvlll'nl All .1<p;^oU^ •>..i:il;,it «<f {];is 111 Wa# 

ji^-uiriUiiedi hy iiioipl:;!!**. a^i'I tf’ (.'' tiii.ii iaUIi iht* 

4akve4>«‘iwil. tin . o' If ,■ iJ l.witoW ;o ;.i (/ .• <*{f t In m<‘i j.liiim 

i ult I vin^' lull' )j th' to >?‘.niti.-a N 'ul-k* ;ti i liwUi iht* iiioi pliilio 

' liJ Tin* t' •’i-’lttiT t 'I t"’ !l- ;it r .,1 1 .! • . w In Ji-.u t In* f Bi ul 

Xl '•‘' n.<- !.-t t(.i v|.,.5i'..- loKitK'H. jo;.. • i>'.V 

f ,f ,• :{■*)?,:■..: .u ithv; .I'ttilw !;,’ yinin :!, ult iiU.a! 

!i: At oMAiiir'i f‘>r I oo };•' -lioi x ,!< i«! t:ii>i»-i >uii il.it '1 hr 

: Aiisi HA .1 rr;i4i!v i- -hAlx-l fioin !l.i . it!.**.- , wl irh 1 1n niniphiiir 
. li«‘l '< ‘I 

Thr I ji-rtAf :il!' t! of ti. »-.}•?!• il:\ a ht- n..i /s j.h.tiN ipropioiiif 

X, /i« fn'tli i)iv U\f l-!oii|.. .W 1,1 l:y I- . n lii H tt) «’j liY V. KlM-Jirf 

aritAfl ifl'f . 39 . tiio iHtilt 

-i .f. hijlH' I v ti;- l!» lln -f ;oi«|-* t.lln's pl.uo Vriy 

■ : i' “VrtU- lit .ii.y ‘-th.-r .n r of <irpl,i,,iiir(ll. 

i-v. f.in’.i lu ^L;^ Minn «■{ j..i}.. i* iunl it i- ml ;o , • i*']Mmr.) l-y .a 
X of K!;.:!! of U !’» ' ! i.il vihitlif-r tho 

i”.'.Uiiini-nl hy w.il*i. l.y .i.jm-ons MMiiuiu lis.itoxnlr, nr 

■ •. sA'il H.inlo Alnl Waf.J. thr .ixtloii 

-I'nj-CII lift '» H - rilMflli-cti II, 

a; !“» -MS t<’ I r a J!otj:i.i! ojir 

T:..' a. lioM of p!, . j'hoisi, p- jitA. h.loi.-'h- oij tJ:r irlivr Iiylfoxv- 
A' »,1S It* xt tXAinjIn*! fliO .V !'l A 'ii ^ t I oI f il .'itoTV 

r -.vi<i ililoinlr. Uii* piio-plM Mis ]/‘-ri?.nhlon<]*\ fi" i*. ulwiiyw thr 
-A-liru il .v-lj* r.ii art oplj.-ally rniivr .I'iil, caii-:int; a rntiMihralilr 
Mniuint of rac^tiii^ai jf>n. Wlim tlir aoii! rlijoridr h'.ilo'l with 
•1 • ,>im >xrlK*nal« aii'l w.ifrr, a cIjAiit'o of »ipn was fmiinl to liavct 
’’Urirti; a brvorolatory profliut was olitaiiio*!, from uhirfi a 
4’-^»ui‘’n of the pure f hyilroxy waa Tlic kliaviour 



<Br,caa-qi,a 

Tlw i» tie im eunpte ncorM «&• pl^lmnii pro!* 
(MmM* ipp**" to »bBor»»Il3r. ' . 

Tk* HORUiric *ck1j, 

C,Ui CllfUH) t C,H,-cn,-CH(t)H)-CO,H, sihI 


Uitu thfftr from on>) anoilicr in behaviour from the point ef vht 
of tho H’aiti'-n invixiim 

Mine* phoaphorut pciitarlstnrida baa h(«n found to be an apm 
eapahle ^ caa>ioi; a tranaformation aneh ai the above, and ite^ 
the aetion of thionyl chloride on the active pbcDpImetb^Igljcoj;,: 
acid* atau pro<-e«de<i in a aotnewbat nneapected manner (foe. cit 
Itie cwnpartom of the action of these two cbloridn on a nninber li 
active lijrdroay acidi and their esten haa been rendered aecniaan 
Tbit lahjecl is at prnent under investigation. 


KireainiaTaL. 


Srialtiluiti 0/ t » llyitrotu fi-fhenylprofioiiit Atid. 


r-aflpdrnay.dphenylptnpinnic acid waa prepared from htnuy', 
bromotttalonic acid (t'onrad. .-Isfio/ca, I8?t0, S04, 174) by rt's 
verting it into • bmnio S phenvlpropionic (abromobydncinnemhi 
add, and then divplacinK th” bromine in the latter add by thr 
hydroxy-group IK. Fiarhef, ffcr., 1904, 87, 3062; E. Fieeber eei 
Carl, foe. tit . ; K. Fischer and Zempldn, Brr., 1909, 43, 4878). 

14’7 Orama of the r-acid (I mol.) were dissolved in 300 c.c. fl 
water at almut 90*, and shaken with 26 5 grams of poirdcroi 
morphine (1 mol.) for a few minulei until the alkaloid had do 
toived. Alter a night at ahoul S*, 24 grami of glamj etyslah 
had Kparatod. After crystallisation from water, 18 grans of sslt 
swe obtained, from which the acid waa isolated by acntiScatiee 
with nimeral edd end extraction with ether. The rendting sciii 
^ was erystalliied once from water (50 c.c.), and 4'2 graibs of tbr 
‘fttn d-add were obtaiBed. 

r acid, C,H|'CHj‘CB(OHpCOsIl. 

I tHmohra readily in cold methyl alcohol, ethyl alcohol, or acelcw 
; ft k tiadily soluble in hot water or henaene, and, on eoolinj. 



fucty^ IWT 


It 


' , ■; : , 

lii 4a*a^iie rotatioB In •Ui;^i'*}«(>boiki 

itUim (lid Mtekug* aftar it had betn TMi^tUiliied Mf«nl Um« 

Hfltinn tin datcrminnl in tquMiii wlulion : 

J-4,«-3S«J2,«S‘ +3S*'’.l->ir +33-H", 

^Pl^^giimli^atorplkontiy r^latnd a^id vat nMainMl fmm tKe bmUmt 
I tBwMa, (ran ’Aick Uw morphine daalt had teparaied. The enide 
atUl (("d gtami) »aa cryitatliaed from waler (70 e.c ); Uw ytaW 
d the faeid a»a 4 f^aina. It waa nhvioua (hal the difforanre in 
ashlhifitf in water ^tween the aelire and the inaelite iwnneridra 
«aa Bich aa to render tlie Uolation of the pure aeliee acid from a 
^Ixtura <rf actiee and inactive acids a simple operation in the caae 
Mttioaed. 

^|■•■J^pdro^■y-fl rfadd, mella at 

134— 1S6*: 

0-1309 gave 0 3124 CO, and 00716 11,0. Ce-Sr) ! ; n~61. 

C»H)A retinires 0-6.6 0; 11* 61 per rent. 

A (ktarnination of ite ipcciOc rotation in clhvl alcoholic mlution 


^TC the reeult: 

f-4,e-3 9333,.;: - 21»’. («];.’ - H I”, 

In another experiment, where 18 grams of the r-acid, 410 c.c. of 
water,' and 33 grams of morphine were eroplovcd. crrstallUatioii 
waa indnoed by the addition of a nucleus of the morphine dsalt. 
Fran tha 22 5 grams of salt which separated after a night at 
abont 9®, 61 grams of nearly pure d acid were ohtainod, with 
[a], +17-6® for c = 6'748 in ethyl^lcoholic solution. After one 
oyetaUisation from water, the acid waa obtained with tho rotat^m 
qaotad abora. Th* filtrate, from which tho morphina d-^t had 
bau reaorad, gave 61 grams of ac«l. which had [o]n - IB’S® (or 
ew6-W in ethyl-alcoholic solution, and, after one cryst^liaation 
tmn water, Uw add waa pure. 4 

Tha molstioa of the inictivo add ia icoordingly Tory iadly 
eaniad aid; poanbly the addition of a nndena of th* at or p M a o 
4«alt it df Mrrk*. 


(l»c ft-) Wfc 

;iir ^ iMfun »hr««M>#i>]«y^np«lik lc«, lib 

prodnct o^Aiaed bp tbitt bad {v^ — S'S^ylbvIi n&ei 
% WM tnsM Mt Inm iaiitnn of p- tad l-t^ U & 

M Fitebtf Md pniot Qitt,‘'ioaw of (ho Wonn. Tbo 

of luHtb mol in tho fottewinf uporimniti Wo propuHi 
by Ibo jpiiBine mrth'J, »n<l »tre »l*o not bonflectuoin. 

jteluM < 1 / W’uffJ- - Tho bromo-ocid mod hod (•]„ -5'1* ia Otiji 
riceholtc Kilatioa. A tolntioB of 2 5 gromi io 240 c.e. of wotet 
«u hooted *t for about fifty honra, but. oreo after thia tnoi 
noot. tho dwfiiaoeiflent of the bromine by the hydroxy •grooip a** 
aot nmpleta. The rcaalting acid waa rryetaUiied once ftca 
hanieBe. in ahich the brtmioacid ii readily aoluble; tha hydtoit 
•rid ohlaiaed »u hnocotatory, haviug [a]„ - 6'6‘’ in ethyl aJadiotx 
•oltttiea. 

Bisitarty. a deatrorolatory brono-arid, with [a)„ + 7'4® in othji 
akoholie lolntioa, wu heated vith water ip an open diih for ahoai 
thirty houri, the water being renewed from time to timo. Tla 
bydroayarid, obtained ai before, had (aj^ + 12 7’ in dhyl-alc^oh; 
lolutiau. 

.irtioa 0 / CJeium f'athimolt oad Hotrr.— The dextrOWUtort 
btuinoacid, aa uied in the preceding experiment, wax Ixnbd hr 
taveraJ boura with water and calcium carbonate. The nonltint 
hydroxy-arid, after one rryalallintion from water, wu freo tnm 
bromine, and had [oJ„ + IS'S" in ethyl-aleoholic lolutioD. 

virtioa 0 / Agufoud ,SWtHi» itgdroTi4t,--K aolutioD of l‘l*|friui» 
of hromoacid. with (a),, -t7 t° ia 110 r e, of ar|UeoiM lodinn 
hydroxida ((hlOtT.V), wax heated for four hours at about 1004, Tht 
rasulting acid wu crystallised from bentcne, and the prafpicalb 
par* d hydrexy-acid obtained. V.' 

drfim »/ iltriMne OMt and Wafer,— Here again • deitnv 
rotatory bmmo-acid gave the d-bydroxy-acid. ' 
drfidit of H'alrr on Silnr d-a-ftroaio-^Aetiy/peopfoiMife.— The 
dntrorotatory hromoacid, with [b]^ 't6'2‘’ in eUiylalcoholic tele 
tioa, sA amrartei into tiWer salt, which wu heated with an 
txceai of water for nine hours at 100°. The rtmlting add, after 
on* erystallUation from beniene, bad [aj^ -f 13'4° in ethyl-altsholic 
mlPtioa, 

Whaa the dextrorotatory hromoacid sru heated with silver oiidn 
•■d sMtIi at 100°, partid oxkUtioii (oak place, bat the nmltir.i; 
wu dexborotatory, 



{14 RnHwV Tht m^tHim U 
i»r4to»r7't*mpef*lOT<' Th» ihiiiturt w, 
ctadMMw. tai gnul**!!; WU4 to 140» , 
jk« ia in*— *1 ot tbf*» *'“*'*• -**''*■ ot 140-*l«*rf 

*Y| M | if wM not phn»pfcor^ eMoriii* . 

j iiii]i>fftinr*T BSMBtoinod ot 

KjOg^. dwiDS hour*. No phMpfeorui prtiUcblorid* 
ceoisBC' Til* product wu dirtilW und«r diroiniihod ; 
»# ®*l. boiling m»inW »t 115— 117'’/9 rnm.i WM 
■waLv'Tbi* wu diluted ilightljr witb ether, »nd Mtemuiod 
lulontirlf’ly in o SO n'®- *'”* * 1 ' *“ 

^|]l e large eicen of eelcium f»rbon»te ud wotM 

r JiM h»w»- •“ •"'* ' 

Jl^pelag the value W,. -119“ in ethyl eleoholk wlution. 
§gf tma ery*Ulli*»tion fe"™ benaene. the produrt melted nt 
tS-138*, nod W [•]» - 16 3° in ethyl nicoholic aolulion. It *•» 
M cmtriloed from ♦•t*''- f*’* ro»ultjng eeid melUd »t 

mi hid fa)„-18 0» in ethyl-ileoholie eolation. 

The utaUly of thi* irid nith the part f hydroij «id wie further 
anni by * delerroinition of the melting point of a roUtnro of the 

f{iia l-hydroiy leid »»* eonverted into tlio d hydroiy lcid in a 


laHar (uoner. j '-j 

A farther aiperiment wa« carried out with the rf hydroxy arid 
Oder waditiooi eomewhal different from tlie abovo. The add 
5-5 pam) waa heated with photphonw pentachloridr (19 6 grama), 
he latter being taken in Uiia ca»e in oare*. The lemperaturo 
rH grtdaally raieed to 150° during two houra, the phoiphoryl 
Uoride tkw dktilled off, and the lein|>eraliire gradually railed 
0 IJO* du^ thirty miuutoi. The product waa than addad to 
ea and tiaated with ealcium carbonate and water aa bofot*; MUx 
amevi] of the ucen of calcium caibonate, the ffltrate (75 c.c.) 
tit l■»^m»tatofy, 96 c.c. of it ia a 4-dcm, tube giring a^ - 109*. 
rhe add Wtneted from the calcium lalt had [ajp -9'6° in eUjjfl- 
ipvfhef le a^tttioit. 

BnaaBdi OMiMt, 

Idneariltfi. 



ihe Aeetoaaiie Sm%t$. 

Tty Miotft* 0»u)ir PoMTER ud SBwtT Btunr JbamM.. 

Ar $ drIrtrI le^uRftCR to tbo wriw <d wbRbttttod'tr&RtiBtticjit 
Mion (tki« v«l-. p *• pn>nitd«d to (twif Uio contqtonjoi 
dnivRtirn of afctiiuetic otter, »»d it mo; bo Aaled U met tijf 
(lx remit hu beet, ootnewhat diMppointin);. on utomit (d t!|, 
mioidiare ebantfcs wUich take ptaee under tbe coodiliOQS iiaut;;^ 
olaefTni U>t ibe duplaerment M halogen by the tTiajo-groop. P, 
till? reaaoB it haj not been posnble to prodnre nt y-tfURnu-tui 
aeettc cater, and although a tmali quantity of u biitriatoaceloantj. 
ecter haa hern uotated, the ricld of thia ntateiial, owing tn cirtua 
jtanroi whwh ate eaplatiird later, U ccaro-ly mom than S per etas. 
By the inlerailion of methyl and ethyl aehlorcunetliylaeetoaeeltfei 
and of ethyl aehlnroethylan toacetato with codium azide, bowero 
theeornsponding Iriaiodenvatim, 

(•ii,‘CO-cN,(firjfi'o,(;it, eni-{’OCN,(cn,vt'o,-c,ai, a»i 
t'n,,co-fy.(c.»,)-co,-c.»s, * ■ 

hare tteen prepared, Hut it haa to he noted that mhetitttiion of tl:e 
iznlitiide nuelein for ihloriiH: in thi» group of eaten tdm p!v> 
Riurh leal readily than among thoae of the acetic and malooie teno 
in ronKqiirnre of thi< limitation, the yield of each product hv 
heed eery far tnlow that widrb might reaaonably bare W, 
erpeeted, eapeoally in the ea^o of e triaiocthylacetoaectic cater 

In reviewing the hehavinur wltieh riiararteriM’a the azoimidec t! 
the aertiaceljr arriir, it » e-nnvenient tn rwali their relalim«l;r 
with ethyl Itiaioaortaie hy mrans of the following formiihc: 

»UOItJI!X,<{[ KttfCi)CN,<^,,.,,,l 

Ktlifi tiUJir)«< rUIr . Klhr) tiU;t«''«tnuK*«UUt 

KitKtvcK.<:“r.„_ 

Ctkjil irMXoti>*tKTi«rrU)(t'*riAtc;. Ktb^l triiUDcihtlncHtMNxUt?. 

ElO-Ct)-CX,<f,*.^,„^ 

Ethyl bUtricKwratoWeUU. 

PitHB thia it appean that the effect of introdocinf an acetyi 
graop into the triazoacetic eeter moleeale correqioiidt with that 
j t ed ne e d by tin earbezyetbyl radicle, the letmd^ chanRter ef 
Utaitiied arboa in boQi Utawmalotue twi (riMoaeetoMetic eiten 

fr- ■ 





nurr siv. 1361 


, ila bfM 

h mteni^ biC^ imlUaj utlik* 

. nuBot'b* wii* U> ji«W p*w«t 

^ te tiM .mdiBMt, witb wbieh (UiraptiM of tiw dwin 

aiaa jte‘ ^ (&«eti(iB at dtiuir k«(oa« or «ekl b^draljiti, 
,iitwil<|f! *6* Mad; o( tb«*» tompoundi b>a '’fomuliod *b 
[lifal^irf tlw lUbUftT vhirb rluundoriM «vm » tdM»-kH(W« ' 
bta JbilHMMiwd cwIiod ttom U tortiuy. The eitan in qaeitiim 
r*|M4(d M nibititattun proilutin «( triuo*<<etone in vbirli 
tr ■MjdMk hTdroKon lui boro nunpldcty rrptand, end th«>v- 
f^inaMit t Dt« typo; wbrn ('■•inparwl with UtMOMetune, 
JtfdMtMMMi, pbenecyluoimide, end a trieiorenipbor, tho 
tftaiav* at nob trUio-ketanM upun hydrogen for lb« treae- , 
ametiM which cberarterien their lietieviuur Inverdi elkeii 
jdioddo ii cleerly indiretod. A< nutii-od elrredy in the lub- 
tdntod trieianelonio ecrin, tb« Ulwretinn of nitn^n by ihoecUoa 
( piiUelhM hydroxide U only cooxijurnt on liydrolyiit followed 
I low of carbon dio|id«, 

S,-C<WJN/CH^ t'0,-(.',II, - . OH, It'll, ) f.’0,K -e 

. loIatituUd I'trieeoercliu ecid being formed. Tbe ertion of 
mmmie oa a trieiomelbylacetueretic nter nleblitbra thil point, 

• the product bee boon ideiltitied with u trieiopropioneaiide-. 


;a,-tXHa.*,(CH,)'C0, C5H,+ nh.-oii , 

0n,-t'0,ll + CII,-C’IIN,CO-KH, + C,I1,0. 

WbiUt tbie cbengc illii'itreteii the reeull of " ecid bydrolyiu," 
be elUraeUre dccomponition of ecetoeretic dcrivativee, nejnely, 
|U(ooe hydrolyiir, ' hei been rdveted by mcine of hydroehlorio 
hii inei^Btelly bringing to light a new reection for Irieeo- 
tetneei of Ibo eliphetic terite. On ebaling ,o Iriaeometbyleceto- 
ndte ecter with bydrocblorie ecid (I) I dy, gee ii alowly libereted, 
rydeU ol Munooinm chloride eepereU. end e deer, bright yeUmr 
■dution ie produced. Tbie moit be eecribed to the folbwiog 
heapt; 

:K,'00'C»^cig'Co,-c,H. ->■ ch,-co-cn,(ch,)-co,ii -► 

CH,-CO-CUN,-CU, --e- CH.-W CfiSlij-CU, 
CH.-OhOOCH,. 

laataa' 4iKetyt bM been recogniied e« the finel product. The 
dte^ttkia of a trUeo-ketone indicated by tbie lerkt oi reactioM 
ue eoi been obiimd before, but there eeetae to be ao doubt thet 
t ieihi ^oper . Interpretation 'o( Hu appeaiaaco' of diacetyl, ei 
>* tad ^ tnuotcirtoaa ItMlf eCemeecee ngOtonHy irith coaeeo- 





mtd 

^ A miem p^tt diiitwm bitmw'tt* ItiiiKHin^^ t 

■ l/MMf AaM«d cbtariM •!«» foOMn ftw 'th* 

<fHKui4*N €tkyl •trii»]*a*ttyta<i»«*«Wi vUdikeofMirtdd itu 

■»tt» MakwbdbM. CH,-C{3J-NH<»iNHy-CN*(CTy'OQ|-en 

•*M wpadiig til* psrtfit rlikr<Mi«riT*tif* to tlw niM a|at, tU 
f redan WM lAund to Imtc lo*t th* hokifni, oad w «• law 
■Ml wttfc »fijr d»*iTiptiofl of the mtoreetian Utwreo aamkaritaiij, 
ud Uw eklorodorivatim of lahofliaUd Mctoacctic ctiai, !>* 

awtUr J»BU to <lw m* furthor *tud_r ta coonoxion wifi the hillttfsf, 
of negitive group, on tb* fonnetion of lemicirbiiomf (Htnie 
lereter, 1909, 4a, 4715). j 

A gentril cooiparlwii Iwtwcen th* uoimide. of the |t 4*oi M: 
»»ri«* end tboM of the moloDi* group ihowt the ^ketoi^ oilt^ 
to ti* lew Miilr obteiiuliie, *nd lea lUlile when prodaecd, tUj 
the dicerfaoxj^lic Mteri, I*»rti<-iil»rly noticeable i* tbie in the ui. 
of w-botriaioaeetOKeiic Mter. WhiUt the nedmea of biitrW 
HtloBie eiter bu remained clear and Umpid during nine inontia 
in ^knew, *a butriatoaostoacetic «t*r, within four daji a/lc 
dadlletion, dcposiird a mas of colourlew eryilali whkb haee b«e» 
idatificd with the Mibatance ipontaaeaualr <eparatiog trem b» 
inuoaewtur eater (m. p, 91^). From tbia it i* evident that tie 
tandency to break up into acetic acid and dunbititated *«!« 


CHjahCiX.vi'tVCjni . ii.o -;cnj-cOjn+ ch(k^>oo.<:,ij 

le even more pronounced on the part of no ImtriaanacetoaceUc „i« 
than in the caee of m dichloroaoetoarelic ester, which jrieldi dicbloro 
aeetie wter with alkali, and ammonia, but i. comparatively itable in 
•beenee nl there egenta. Furthrnnore, in preparing butnaaoeceto 

*“ * conwdcrable ptworfiaTirf 

«cbloroac*tie ester accompanied the siibeUnce, and Uaa ‘drcuoi 
•Uow, t^ber with th* rapid change undergone by fli* batrja» 
«^ad, wold eapWn the very direjipointing yield of tbt latter 
J fa«|oiiig temarka it it not awpiiiua| 

k Wfbat embirtnaioacetoaceue cter. when treated Wtb alkah 

Sd^lkrr* w rereciation with the 




nl* »r. *13^ 


t ^ A^MfO t» Prtftn Slkff TritMifttmrtWt, 

; An IINMNm s( »«hlonMt(4Nu»tie uiUt 4iul nxUttn mU* k 
tfajlwl (MtUad Ike upomscet toontctod wieii «U«inpU 
Ui pmumt triMplUiaaic «««r (ihi* vol.. p. ISO); eviii«ae» dt tkt 
dt d triMo^mpouBd «ru givMi, but tbe iMhifMl , 
(jymnd lo b* ^tty mu 1; dofompotcd b)* water, «ii<l w* thwrefors , 
yM la leparale it (rum iU prutiueU u{ ebaagv and (ran Um 
HMliand nUeiMttn'. Tbcre doa nut appear to ba an]r actioB. 
wbM. dl^ wdiam atida ii ihaken «Uh ao ilbereal aaluliati o( athjl 
l;^]oiaaMioac«Ute, aud (bo ebango wbicb Ukta plarv oa ramorin|^ 
tha la||Ml >a too profound, even at moderate lejuperaturta. Ut 
paponfa anj hope that tbe a-triaaoaoeluaeeUe eater night ha 


dTnttomtlhyliuttaatttiilt, CU,‘CO‘('N|<Cl!,)*{X),-GH^ 

tha ehbmiatter required (or tbe preparation o( Uua material daaif 
M appear to have been deteribod. 

dfetM a<?«aroi»et Ayforr trwff fare, t’H,-CO-CCI(C'n,)*CO,*CHp 
BH pnnKad on adding lulphuryl chloride (34 grama)- drop by 
drop tq nathyl metbylaretuai-etale (3;! grams) at laro, lha liquid 
baiog than allowed to take tba tcmperalure a( the Uboratoryj 
^har IU istarral of twelve hour* it was beatad one hour ou tba 
aaln-baihl poured into water, and extracted with ether, the aolqiian 
bataqt ihakan with small qnantitie* of water until no lunger acid., 
TVs iWdda (tom the dried extract waa distilled at 73— 76°/it nm,^ 
gdaidiaf 3i graan : 

Q-mSgtTaOllOO AgCl. CU-JIM. ' * ’ 

^*(Vn,OjCl require* C3e 21'54 per cent. 

the ceUr it a ooluurloea liquid, having a (aiot odour o( pappsi 
miitt;', 

PriiuiUiUi^ a^Mrimeata ihowed that replacemank cl cblorkia 
hyi^VbtApgni^ doea not taka place very readily iu thii'iariM 
•hm tha by^rogan of the methylene group ia entirely iubatitutad;' 
mearfy ihakiBg the chloroester with alcohol and aqueovl (^ium 
ttib dating tw^y-(our bonr* gave a product coniiiling uMtly of 
iroebadilid mdiwial, allboogh a certain prdportioiv of the triago- 
deriktdiva. W|*^’ indicated^ by ita bakaiionr towardi potaannm 
hydronide, Md^dns'chlor^, and conrentrited'^lBbariq acid; this 
•aa hi^ bit* b|. iaalyaia, jrbicb ihew^ thitt trusfDtiBatioti to 
U>i mrttnt 40 per cedt bad takhn pU^ Iba nrodiKi 



^'mmA at «atar Urn aoli&m m 

‘•j^iTitil h ‘t- T-r‘ •* 

«| limt; Inmot «itti TO pmt «t (odhni oidii it it iliU aaaliisKt 
laUiftM 114 M uwafficint pamtifiol attncM, it -aii ImuM 
'.]Bi4n n^M 4ami; £«• boiut «itb tiw itee l >eti a fiqnd MSI ten^ 
Ttaiiiai mSiua ttti*, *i>d &uU]r iiftid ent witb imDiUBa 
.jalplMbt. biitillitKis of Uw driid Ut|tti4 nmM » 

tiwrc vw no longer aoj cfalonM prMMit. A quonm cf 
tbi port iruao^teter ku uUiaitetj obUuo«4 bj bntiog M pum 
ti thi cblufoeitcr ts ibtolm itobot wHJi W gnat ol i^ua 
oMe la water duriog thirty boon under reflux. Hm it «u 
■oticed that the proportion of flnt runnings wtt but 

]3 gnat of 1 kwi voUUte fritlton dittiUed at 75— 7S°/0‘6fl'%aa: 
l7l30fl|tTC35'7c.c.K,attf)Oaad766 inm. Ne>34tA 
O-lbSS „ 34-4ce.N, „ 17» , 7M nun. N-34-6#. 

C,II|0,N| ri!<(uirM K>i!4 56 per cent. 

The liter it t cotourlm Ibjtiid without chtncteriitie odour untj 
srtmnd with water, when it develop* a fragrant perfune, quite 
ditUnct from the peppermint luggeeted by the cUoroetter; it doo 
not explode on a hot plate, and betomee only pale yellouidunti; 
the lapat of teveral muoUti if protected from light Its sp. gr. u 
1 1453 at The cflervetceoce with itannous chloride lu 

hydrochloric acid it vigorous, and yields twothirds the aiidir 
nitroget; 

(>'1735 gave 24 3 c c. Nj at 18® and 763 mm. N = 16'29. 

C',H,0,N, require* |N»16’37 per cent. 

Coaemtrated sulphuric acid also decompoee* the subitance, but 
not violHtty, whilst 3i) per cent, aqueous potaaina bydroxitir 
diect* hydrolysis at hrst without eflerveaesuce, aithoo^ Uberatuu 
of 'uitrogeo occurs on hosting the liquid, which ii then found to 
enilaitt only a trace of aside, wiUieut cyanide. Ferric chloride don ^ 
not develop e coloration witb the wter. 


Ffhpf •.TnaiosKlAyfoccfoarctote, CH|'CO-CN|(0B|)’COi‘C}ni. 

nie ethyl nchlormnethylscetoaoeiite required for the pteparaUco 
of thu oaterial was obtained in the manner detcribed by Koublcf 
(dnnafen, 1890, 3SS, 334); it wu disUlled at S3®/15 mm. 

The chioroesier (85 grana) in alcohol was heated with sodium 
Midt (15 gnau) in waUr during 8f^ to sixty hoots under reflux, 
^thl pnduct bei^ pneipiUlid with water and smwonl tmi mlphste 
Al h thi me «( the uthyl eattr, there was a egwidmble pro- 



f loDmi.lit cenpWU 

^ (Inr'H M tb* veatwtwd birtim bad di^bnd ^ cbloriMj 
Jupi^diRboiM atH’/l >M*« 
O^lfiirfl»*i»«e.e.N,M30°M>d758m. K-33 41. 



j C,H|,0^, laqium K>3'i'70 p«r cent. 

Tbeaibitalic* ntenhlet Um bcUijfI ester in tU its properties, and 
a g(. of 1’1070 at 18^/18°; it does not explode on a bot 


plate, tad tbe vapour in steam, «b«a inbaled, does not produce tbe 
(ItroUtittf elect in tbe head «hicb characlenses that o( triaio- 
lOtie eater. There is not any dcvtiopmvnt oi colour with ferrie 
cUeridfa - 


The ♦smtMfiaioaf, CH.'CilK-Nn-C-O-N ll,VCX,(CH,)'CO,*C,H,. 
— AAea atuing 3 grams of tbe ester in a tew r.r of alcohol eitb an 
a^uso•t solution of semicarbaxide acetate prt'|iaied from 3 grams 
td Iba bldracblaride, luslruus, transparont prisms separated in Um 
noise td a [e« hours; recrystalliMtion from beusme fj^e silliy, 
awa-ahita needles, melting at I'J'i’ to a pale magenta liquid: 


0 -iSS* gave 0 3390 CO, and o l-.'-jfi l|,o, 39 tW ; 11 b 6 M. 

U l019 n 31’6 c.e, K| at ‘-‘.'i" and "Oo mm. N ”>3t GO, 

(',1]„0|N| requires 0^39 07 ; 11 1 .'I 'S; K c 31 71 per cent. 

Tba substance is freely kilubU* in acotunc or chimfurm, and 
disiotvei readily in hot water, crystallising in lung, tustruua needlte 
on coolmg; it is insoluble in bulling pclrulcum, and dissolves 
spaiibgly in cold beuxene, but I gram rt-quires only 3 c r. of lbs 
hot solvent EServcsi'encc wiUi roun'iitratcd lulpburic acid ia very 
ilttggish, but when staiinuus chloride is added U> a suspension in 
dilute hydrochloric acid, nitrogen ia liberated immediately, a clear 
solution being funnod: 

OiHOSgave 12 0 c.c. N, at 23® and 700 mm. N <=■ 11 31. 

C,H„0,N, rcfiuiree JK - 11'53 per rent. 

Aqueous SO per cent, potassium hydroxide forms a clear, yellevi 
lolutjoo, svhicb becomes colourless on boiling ; animunia is Ibereupon 
bWaUd, and poUasium aside produced. 


Sthfl ■.TriasoefAyfocclooerlalr, (,'ll,'CU‘CN,(UjH,)‘tX),'C,Hi. 

Ethyl ^chldboothylarcloacctale wa» first prepared by Conrad 
(.laaolcil, 1K7, 186, 211) from cthylaeetoscelic ester and chlorine, 
whilst Usert (dnna/rn, 1886, 234, 187) employed phnspliorus penta- 
chteride; we used luipburyl chloride, aa recommended by RoubleS 
{f«E. cii.) fa( tbe correaponding methyl derivative. From 50 grams 
of ethylaotfamcetic ethyl ester and 14 grains of sutphuryl chloride, 
13 graoii ; 6f the cbloro^iter, boiling at 90°/U mm. and 
M'/thM m|B|, sr«e obtained. 

vou xc<^ « 4 X 



v«l MoNiteaWd li ih$ m «f lli OTV«Miv« 
ImI llm wwri wBBftwrftl .«*piri4llB»»%'«* 'fMMd'aMMBrr 
1»1lMtlhe«i(«ris aleabel nUi tifMaw wdHis anlt nte nSm 
^<teill0 npnirdi of osc biudred hamf Mora txthtBgl 4f vhik(m> 
^ titt trtwotnwp opjwod to b* coapkte. TO* pntMc^ 
fliMtaaMl iMtiiroUT Ud to • cosndnaU* ingm «f MWdufT 
' iMOMpontioa, which wm indkoUd bjr tho M|Nintian of 0 Ui^ 
Ooriwr'fnctioB wtwa th« product wm diitilM; (rooi 40 gram of 
;^h>n> 4 Kt*r ooljr lu grornt w«« collected ot 84 — 86®/0^ »bi , 
' •Uhoogh the um» quantity of 6nt ronningi cooUinod but • tne? 
^ ebtorioe : 

01501 g»»e 2*i 2 c c. Nj It 2l°iad 764 mm. N»5 21-49. 

C,H„0,Sj re<juirM N'^Jlil per cent '* 

}, The Mtor hit I very flint odour, which becomen itroog anil 
Irignat'IH ftein ; it doei not explode on i hot plate, and b quite 
atobb wlm protected from lif>ht. It baa a ip. gr. of 1*0536/19'' 
Tko actwo with concentrated lulphuric acid it rery rigonmi, whibt 
afawnona ehtnriite acta iluwlr; aqneuua potaaaium hydroxide hru 
ibydrolyMa the mter and UlieraUe gaa on heating, bnt doea net 
pndneweitlHr hydraauic or pruuic acid. Ferric chloride b witbt'u! 
^ action cm the eater. ^ 

' . The umitaihuian,, CII,*C(;N*SH*t’O*NH,)*CK,(C,H,)*00|i.ll^ 
laparated more rlowly than that of the methyl derieatire, and wu 
mneh more readily wluhle in benicne, from which it cryatalliwil 
in tranipareni platca, retaining the lolvent, and melting indeSniteir 
It abont 130® (N»30 5-.'i CVH^OjK, requirea N«3J'81). On re 
ciyatalliution from boiling water, the hydrocarbon wai liberatnl, 
|ad tbera nparated long, luitrona needlea, melting at 135®; 

" O' 1361 gate 39 0 c.c. N, at 23® and 754 tnm. N ■= 32 04, 
C|H,(0,N', f }U,0 requirea N = 31'70 per cent 

Tbn pretence of the triato-group wm demonalrated by itannoui 
dibride, concentrated lulpburic arid, and aqueoua potaaaium 
bydroaidn, the laatnanied decompning the lubaiancn wb« heated, 
prodneing a tranneni yellow coloration, and liberating ammonia 

j dcif and Ketone f/adrotyn'i «/ KtAyf •■Tnasomrti^aetloMtlalr. 

The production of nitrogen when the alkylacetoacetic aaoimidr!. 
are beated with aqueoua potaaaium hydroxide u doubtleas due to 
" add hydrolytia,” which ihould give riae to the correipondtiit 
lAyltnHoieetic acid; when abaktn with cold 30 per cent aqucom 
pottu^ia hydroaide, the ethyl eater of a-triaxommhybeetcintK 
a^ qn^y tented a clear Mdution, and, after addifieation, the 




niw 

«»W 

J Mt aaiaw iriUi feme ditoeide. 

Uitte tWi diiwUoa 
aeUaa M unma^ T«o grem el e3i;^ 
wn> dukea et mto with 10 hs. hi 
^’**w»’* ttikUt e deer eoletioii wee feneedi tl^ tidim 
ii-eeMnMe deiioailor natil emteb tppeered ; the prndvet Wil 
iiiut #Fl*^ I'™" beaieee. end melted »t withmit d^nedag 
lP«'f ndtiin point of triaaspropkinemide ptepered (roiil- e^^l 
^ipaopcopiMete end unmoaie (Trani., 1908. M, £TS). 

The «o«Wa «f the '' ki>t«ne hydnJjTsu " i» ebowa hy the bebevioKr 
it etrinaMMithylecetoecet ic oter lowarde concentrated hydrt>' 
cktecie add. One gram wee iheken at intervale with 5 r.e. of this 
vhaa the linuid elowiy became yellow and evolved jaa ; aftM 
,^. 11 , houa, eryelata of ammumuin chloride leparated, and OB' 
ddatiag^th water and eatracting wilh ether, Ih^ r«*il|Ba from 
Ike la tter wae ehown to ermtain diaeetyl hy meane of. tha led 
deerribed by Sadia and Kohmer (Ser.. 190'1, 35, 33111. Th* 
(taetma in quattion dow not appear to be well known.’ but it ofera 
a very timplo and itrihing method of rerogniung the diketone, 
wkkk ii nixed with rammon licntene routaiuing Ihiopheo, end 
tnaied with concentraUvl tttlphuric acid ; a very inlenie darit green 
ratoratioa ia developed when diaeetyl it preeenl. 


ji. iffApf a»-Hulria:oafrloarrlalr, CII)*<'O’C(Nil.'C'0.‘t^nj. 

Mach lima hnd material haa Wn »penl in allempling to iaolito 
the hiitriaitMwlor, end although a email quanlity id the eulivtanca 
laa been ditained on two otraaiont, it ie accompanied by a miktura 
of mora voiatila coropounde, of which, the principai coniiltuept a; 
ethyl dichlarotcelate, due to disruption of the dichloroacatOtcaUli 
imhcBta print to double deoont|)oaition with lodium tzido. ' . 

aa Dicblomaeetoacetic ejtcr (25 granu) in alcohol (10 ca) wai 
ihaken at fraqueut intervale during aix date with 26 par cant, 
aqiwwt iodian axidc (100 grams); hydraioic acid waa liberated 
freely, and when the residue from ether extraction waa diatUiad 
under reduced pressure, a considerehlo proportion of a colmrlast, 
pungent liquid passed over, 5 grams boiling steadily at 51— 

23 mm. ‘Thii did not eflervcscc with concentrated lulphurii; acid, 
and waa identified with ethyl dirhloroacelate by convenioi) into the 
amide, which did not deprm the melting point of dichloroaiwtamide 
•k# mixed with that substance. The residua from th* toilial 
dntillatioiiiwia then heated' under 0’9 mu. protntra, yielding r2 
{tamt at 61:>32°, aud iaaring a few drops of pale brown natorial 
whitik hrtuiii’* rhitillirii on cooUiig. TIm dUfflalo had a num 

4x2- 



pin « aM. 

Mlm ii M ta M ;«ndariM: 

^»^fif«S3fiM Ht>t2SOMid7MwiL 

I t r,n/>,\\ wyurn Sm»«a pm «ml 

i At Miff doM Bdt d«*)op eokwr «itb fffife 4daridi^ tvM 
ImM, iadieaiiBi lUt it M Uulj lUhh, Tlw decMBpaffyos viili 
liMMintffl ffid ■* vMmit Hid bfwk tfcmKcbw 

«tft lUBDotu cKlcrub ia lijrdracUorie add. Wit: 
wHk 30 per cent. patuuBB bjdro«id*, the noten be(o»m 
mm ud bberetw mirogea iUedUp, but lui in Urge qaeatitr. 
•lid prebebly ttiercUre the decoopceitioa i> due to preHaiotri 
'*<dd hydrolnn" leediiig to butxumeetic idd, in whkb tU 
bUffUMd cerboB, beiag Mcoodery, Uaei the Moimide ooraptw vi ri 
iMdilji the deer alkeline liquid yielda » further qae|dt]r vi 
ailMfea when heeled, end ronUina poteaiiuD eiide end ep^r 
' A mart deinite proof of trenefoniuition into butriaioeMti||^<; 
ia fireo h; the alteration which ae-bBtriaaoecetoecctic eder iKdct 
gOM with tepee of time. One c.e., prcMivcd in derknm dlt^ ut 
Montha, dapped e glea; cniUl weighing 1 derigrem ; thUMod 
at 11°, end when uiaed with the limiler lubctence depbaithd hv 
hiitriaeoeeetic eitcr (ibia toi., p. 130) melted itiU et that ten 
spffataie. A atcond apecimen of biatriaaoecetoaeetie Hter ehasgol 
.iple Ihk cr7«teltiae compound within four de^ of hehig diatilled. 
and it ia no doubt in pert due to tbia complete end i^id decoa 
jpadtUn Ibet the yield of the bntrieio-derivetiTe ia lo unell. 

Rorte I ■ii.twie (ir liwiHie. 

Kon-f-tfS, S.W, 


iiua£m Hi itliwit % iitiMi 


CKXVl.‘~ (t-C/i/iirir ' 2 -p/ir»y/-l > on'l 

Uriulrd DcnrHlivvx. ^ 

1 By Artih!« Wacsii Tinrenuty end Enmr Cmaumr Htsont' 

■ 0)*NU - ^ 

^.qyelie hydroayoaaone derivetive, 

nwfiata in the revenihle reerriagainent of the two beneiTbslicyl 
kl^aa appeen to be quite ino^Ie of leparate exiatenee, and 
^iM prrdniwd by oxidatian td t-pbmiyldihydnhl : dhanamtamix- 
f* phwylbmuosietoxaiatte ") yielda ,V-hcnmlHi&ylaffl><i< 
(Tithffley, Tiraoe, I90T, Bl, 1430). The cdiject « the pmeni 
iBnat%Uk« watto prepare the related !hcUoR>4ariwp*^ 




MBAtKO NSiVAtfrA 1M9 


ilQi'SW*' **"^^*9 HiMariMr «1 m'Ui» diWia* atom ««t 
Md (k* Mad* •( pnfMymtiaB attaapM «h « 
(litdHiiMlMn «f lfk«7Uih;d^ >k tiMWf iHn»i «» (I) hi ft» 

padtioa t mi|M be i^laeed ’ 
^ ddarim'^A peeiibk eMetMtiTe teaetioB k that of ittbatltatim . 
ia Uai bMdriM naelm. 

<ftfa ^dorinatiati »aa carriMl out under a varietf of OMuUiioMi, 

, M n *o OKumtUncea eoutd the dvtired ^-rblanrdariTatiTe bo # 
(i^ rt.fM d. White the work waa in pn^eea it becaao eridtot that 
ihii derieatiTe, if (orated, vould be unttatile, and immediately ^’ 
hoe hydrogen chloride. One of the authnni (Tilhertey, thie etd., 
p, 300) hoe now ihown that thia 'Jchloroeoiiiponnd it probably 
jirednc^ at an intermediate pnaiurt in the aclion of hydrogen 
rbioridt on either 0- or A bentoylaalirylamide. but that it at one* 
hMe hydrogen rhloride, yielding the uinaturated compound, 
f ' (XI'V 

Spbenfi-l: 3-bentoxaaine-( one,l',H,<^^l . s 


An naamination of the prodiida of rhlnrination of the oxaiMM 
(!) under all conditiona made it Clear that the chlorine had mb- 
•ttiuled hydrogen in the bentene iiurleua, and by working earefnlly 
it »at potnible to iaolate two nionorhioro-derivatiyre of alnoiA 
ideetical melting point (■.*14—215®), tlie proportiona of which varied 
with the time of chlorination. One of three, formed lint, win 
ihown to be a timple chloro-aulntitution derivatiye (il), and thn 
other, the amount of which iocreated with, time, wu prared to bn 
the chloroderiTative (fV) of the unaaturatcd cyclic tompottal 
rercntiy deacribed by Titberley (lor. til.). It ia evident thal^ 
allbougb aubatitutioii ficA takee place in the beoKne ring, Uw 
hydrogen atom at poiiUon 2 in the oxaxone nucleua ii lubeeqnently 
replaced, giving Iho 2'chlorodcrivative (fll), which Ioim hydrogen 
chlondc ea feat aa it ia farmed : 



(I.) 

iriiairldUi^lre-l raieuz' 
eiatiaa-teM, 





CO ; 

'xA/™"” 

1) 

m.) 

C-t'lilom ir-plunrUibydre 1 : S. 
bnmaaaiu 4'«», m. p '411*, 

CO 



(IV.) 

I4MM«-X'phre;b1 ! a.jraaMacInc 
4-oea, B. p S18*. 



(n«rffl^iMtk|IMIhi|1|9 (it* 
ttw mH <gu« for dlariM wd iutn^.<Kj|i«lr>a. 
amtiutUt difin^r ••« MMUtaml ia s W at ii g Ite M 
liWiiliiiH ikM wpv*>» Advnki* km jnMiaaii; 

• awiKt4tftf«M*ia tMM)o(itiM«f forwOiMi ia Ajitof 
tlM tfJwnajaaditwM far li* fnfwaiiaa rf tka Ivo ntiiiaiM'. 

^ tia padtiae of the chtorine etoa ia the two ew a p o p d i «« 
'fnni bjr the (act that, on aUuali hjrdtoljak S-ehtoroM&^baida 
fV) wta prodttRid ; and the coutitatm of the coaipoaad (ID cm 
enttrouMi b; ita mdepeadeot aynthaaia by the eeadnwiiga c( 
hehloroaelicylanide and tirnxaldehyde (ennpate ‘nth*^ and 
nkkf, Traiu.. 1309, 09, 9ID). SiniUrly, the coutitotion vi the 
tonatonud cyclic compound (IV) waa confirmed by ita independo^ 
lystbetia hmm phenyl fichlomaalicylate (VI) and pbenylbeomidiiic 
iy a method aimilar to that by which '^-pben^-l : 3-bea||utis» 
deme hu beee recently obtained from phenyl aalicylate,'aa ytell u 
by the internal condenoatinn of O-bcnioyl-fi-chloroaalicylamiih 
(VII) tmder the catalytic infinence of hydrogen chloride, auniiu 
to that of Obemoyhalirytamide (compare Titherley, thit vc!. 
p. 300). Forther, the relation beiceen the two chlonKOaqtoundt 
kaiheeo (onfirmed by the fact that the unuturated compond (IV;, 
no iwdnctloo. u tranaformn! into the dihydrodericative (11). 

Him relationa are iodicaled in the Kbeine : 

rx) 

a.' 'V 


\t 

(V.) 

iCblMiMlIkjluBkk 


Cl|'^ 

* ^ 
(IL) 


,NH 

^•t-HPh 
0 

M. p Jlf. 




I (n aid IV) 4tlar ttraafl; In their <i 
| g l f » rii ii , ,.w4 vUM Uw ili)qfdn>:«Dnpmu)i) (II) oa f 
teoialdehjdi^ilw uiualttrUed rinf 
iinHMHil (TV) TwUe benaMC acid. Tlw dUtjninKompwad in ' 
,Mi 9 ar<hrNi|lM«tin ita pnputiet to tu parent tuba(Mc», “ piiaayl' 
^intfiBT*-*****^ " and on treaUMBt with pjrr^ine and alkali anfferi 
a liadlu^iuf n^inra (cnapara Titherlr;, Trani., 1907, 91, H90)|^ 
jiaUbq; the iaoanie <|r»beMi^dMi»d<liloraHilk 7 lamida 
riucfc ie a»an mora Uhile than the rorreaponding aimpto 
Im^lHawwelieylantide {lot. tU.), and tearraagci readily into tht,," 
cjdk eMpound (II) : 

Cp-NlCHPk 

uhI iiuii ^ \ ,. 



NH 

X'UPb 


01 

I 

* \ '\ 

OH 

(Vlll) 

<r« IWtl<)rliJl'll^ ^ rliluriHibqfkaikl*. £ 
The nnaatoraUd rhtarodrrivative (IV) ii liniilar in itl'llUnlwl ' 

00' N *'■ 

ptspertiea to the parent lulalanrc, IDM«» 

than lOO*’ higlier, and ia murli Icn loluhla in tolveoU. Uorearar,^ 
it ia nmcb more atable in rea|iet't of Ibe 1: Soiaaona ria(, and ' 
irbareaa the parent campuund ia eatreroely aenaitive to aqueonae 
aodiin the cold, (he ehloro derivative (IV) ia only ilowly aCected. 

On haatini;, however, it ia eaaily rupOirn! with addition of water, 
pring ,V-benaoyl-5cbloroaaUfylaniido (IX). which haa been aboiiai 
to be identical with the rearrangmiviit product (on roaHing) of 
0-hMJaoy!-&<hloroaaiirylamido (VU). Convtraely, the ^^-banaoyl 
derivative UX) ia rearrang«l to the O bentoyl iaomeride (Vlt) by 
\ CO'SII, a>NH, 


Cl 


'I'V 

V'\ 

OH 

(V.) 


/\/ 


\/\ 

O’fxiPh 

i V 1 [. } (t- lt«uiai>l -fr-vhlofOittlicyl* 
tmiiU, B. |i. ^ 


CO 


ooNHrooni 



IPh 


n«o 



(tr.) (IX) X-Bauari'i'cIiliHwdfejltnlJa, tn. p. nr. 



^apttw wB 



wt«fc wa liii^ 

iitoita tUf (MNHoft 4«HTitt«« tad d» fndact al pjridist. 
iMHjrbtaaa of 5<M<)rfl»IitrUmiid* (V) at -IS*. 

TotiTtafoiBost pbenooMBt an aatlofoat la tftf| pai^outij 
^ tioM <ter«cd b«{«wn 0- tad 'irJwattTlMliejrbiBian !.t 
tod TitlwErloy (Traoi-, 1906, 80, 1316), tad tSa tfc*: vt 
tfiMiom arc oapmod io Ibo ichcmt oa p. 1371. 


£xr(tiMtx»L. 

fk$ Aitio* of t'klunnt (i» ^Pktai/UihfJnA : Z-kt»i»xa$mt4-t)tn 

(и) Kilkoitt .Vu/■f•^~A number of experimoaU ««• etirifti 
oat oitbaat wWent at 1 lU^ tod bigber Mmpenturet, botb ia brlgk 
.da]FU|bt and in (he dark. lltumiDatioo did not lentibl; affect tli 
eoum of the reaction. Daring tbe patnge of the chlorine, the ku,! 
in tbe fiatk atovly nmlted, and after abont an hour a ^o* mk: 
ioUd auM reanlted, which, after cooling, on treatment with rol.! 
betuene left a white. cr)'>tallioe lolid. The latter conaitted tl 
a '.taiature in rarring propotiiona of S-cbloroSpbenpldih^r.'. 
1; SbeneoiatiuM-one and Ccbloro-S phenj'I'1 : 3-t>eutoxaaioe4-('e<- 
which were never completely Mparated by rctryetalliution. Tl. 
betuene lltrato, on beeping, depoeited aaolid, which gave a yell, t 
aaunonium and rodium salt. Thia aolid, on inveetigation ar.c 
Mttytifc waa found to cnnaiit of d'benioylialicyltmide a»<j 
Jf.bmutqfl-5'ch!or«mlicylamide (chiedy the latter) in proportioo 
wMeh varied with different capriroenta. Theae two compounda art 
evidaitty derived by th* action of almnapheric moiature, undnr tbt 
ntalytie iniluence of hydrogen chloride prreent in ainall qaaatitt 
on 'i.pheayl'1 : S^hontoxatinedone and ita chlartHferivaUve.fotnitti 
ae by producla in the chlorination. 

(к) In I'rnenff nf .^o/centa,— Cbloroform and benaoUidrioridt 
were found to be the moat auitable aolventa for ftuii^K tbr 
ebterioatiott at different tempraturea (61° and 1I0°)»I 

(1) f /W'; t'A/orofemi,— Dry chlorine wae paieeff threogh a 
boitingeaoltttion ot .6 gmm< of 3-phenyldihydro-l : S-bemoxtaie. 
tUuie tB 60 grama of chloroform in tbe dark at a unifonn rate . i 
.aibatil 4 c.c. pr aecond. At regular intervala a email quantity d 
the Mdntion waa withdrawn, allowed to evaprate on a watch-gkv 
Mid tbo melting pint of the reinitbg lolid aftm' waabing will 
eidd benaeno determined. By piotUng tbe melting ptunte tgtiu>t 
tlmt, a curve (Pig. 1) waa obtained. 

Tta 8r* riio corteapnda to the production, with a ll%b velocity, 
d 6«blon>.3plitnyldibydro-l; S-benaoxanne^mne (m. p. 314 i 
wbkb reached a mKhnum in twenty-two mitnUa Tha Rtbeequent 



I;Iibw^«1W*4-ow UM MtUTTO WUimTIXil tSTS 

] yl il j<'l • (n. ]>. 3tS^, com^Modi 

«{ tm wIkiUmw, Mui Um nRiBd m«ximaa viDi tb* 
pmdNctiM of tltd Utter eompoand, msttiBi 31$^ 
Ihiii mftfcwi Uki pUc* aide by <ide, ud ia aisy cue i» aecrm' 
by tceondery cbaeyee which have not been rindiad, hah 
to lead to br^iag up at the I : $«xaaane ring. Heme the 
uio ptedetto ebtaiaed at the reapertive melting point maxima on 
net qaito pare, although they are luflirienUy ao to he pariSed hy 
leciyilaftiwtinn On the other hand, it «u found to he almoat 
hapeaiUa to ai^Mrate them when mixed in proportiou cornapond’ 


Fis I. 

V 

CAi<ar«*A/»M fAlilvZ-rnhl ,lj fij*. 



ing nth pointa on the curve other than Ihn maxima, and the 
(MdiUona of preparation dcxcrilicd on p. 1374 were bated on the 
curre. 

(J) Utmg BenjolricAfonV/e.— Dry chlorine wu paaaod into a 
•elutkm of 6 grams of U phenyldihydro-l : 34>e]uoxaaine4-OBe is 
7 5 gnma of henaotrichlorido at 110° in the dark at a unifotm rate 
»f 9 to 9 e.c. fer leeond. The melting pointe of the lolid, obtained 
from lamplea withdrawn at one minute intervals, are shown on the 
curve (Kg. 2), the mean temperature being given in the intervening 
readingl Between eight and twelve minutee, where the product 
melted ovw a range about 10°. As in the ehloroforw experiments, 
the carve tltowa two maxima, but the velocilica of the two reactions 
are. of eonn^ msidi faigbar. 



'Aarnti tkrt tl mmMhI mm i Utf at tlw MeaMniinmk^^ 

^ «l% 1^0*1 ^ pbtoiMd it'tiM MMld INUdjMIB nMb.S^ 

d tk« deri*»li»» Mrifoc JIS®, W in U» M of ih 
«p«riiMnu. bnt ewii^ to Uw iaciMMd Tdo% Si, 
i yy«i>jM ai Utf’ U ■** incoBTtaieat to kdofiitte best. 

pnioM m tbe preparation et S-cUMO-^-ptopMilivdTii 
J; 3.b*Bittuan«- * “oe <“• P- »“«» ‘‘ •» to itop ti, 

cymiaalitn »t exarlly tli* nght point Chlotoform >u letatimih 
(Hod M tbo preparation of thu coapoond, nnd boMotrickkaide .« 


fio. I 


CVunMtm it kuuint^^ •.Wire re llif. 



aara eonTcaientlj lued in the preparation tt S-cbloro-S-pbenti 
1 : ftbonioxaiinod^e. 


KUom-2-flttnftJih^nhi : Hnitotaune-i^m, 


Prtfdration by Chlorination Method . — Dl^^chlonne vo 
jMNd into a boiling toluUon of 20 gnm of 3>pli«njldihydrtv 
1 : 3-ba««oaaaiD»4 one in 300 c.c. of chloFotonn in a rdlu ^sparatm 
Hm aetioB waa condurted in a dark chaahor, and tha gaa paaK<i 
in (of toreatp minotaa at the rate of about 6 e.e. per tecaad. durict 
vhkh hpdrefn chloride waa Ubantad in lar^ IjOantitj. Tee 
inpun ^oto^arirative. «hicb cryataUiiad out aa • iriiito nue 
after oootto|| «ti|had U'5 gtaiaa, and atottad betoraw ISS” ana 
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J pon* nwiiatoj «mlMl it SWj ' 
9«^^|rlUidtri OMUnd, nquind Ut e£. Xflim: 

MOia (If* o-iToo A|a a<.)3;T. i,: 

» ^^H^OjKClTf^ium N ofrJS , Cl » U 69 per wiL J, 
th* (aapanad k ip«rio(lj nlobtc in cold ilcobol, bcn«CBn,<tM 
untoan, M mdil; m in liot ilrohni, fram wtucb il'crptUlltM k 
Madlw rf Bm Modkt. 


Kfintpa. — (Cbloro-S'pbenylcliliydrol : S-bnunituinot-ait k 
ju^td* in cold diluto itknii, liai » readily bydrolywd by Um 
M l tttftat, bamldehyda being produced. Onn (rain «ai boUad 
rilb Id e-C- of 10 per rent, lodiiun hydroxide (or five minute*, wb*n 
ibeeelid bad completely dUappeared. After cooling, alcohol wai 
i^led, and then exceai of dilute hydrochloric acid. After aoma tima, 
k WM» of dna needles separated, mellini; at «hirh arm 

dten to coniifl of bchlorosalicylamidc, the lulistanca bmnf 
dsolical in all reepacta willi that. diUined (I) by the cbltfiaitioa 
al lalieylaniida (see t>elow), and (0) by pyridine sjkali h|dnk*l *( 
Miloro-lphenyl l : 3 bcnu>xaainc 4 oiie (p. 1377), - 

(2) Sj/nlktlu /‘repnrofidn o/ C CMnro-2-fhnaUih^iU^x MmP 
Ma»aa4«iM.— Tba SehloroialicyUmido required lot lha ayntbaik 
Ims bean daaeribad by Smith (Brr., 1876, 11, 1227), «bo obtiunad 
It from nalbyl 5-chloraaalicyIatc. It «aa prapartd by the aulbori 
[mn aalkylvuida (IK) grama in 1300 r.r. of boiling chlorolom) 
by Uniting it sritb a rapid stream of dry chlorine in llie dark (or‘ 
Marly an hour. 

Tsnmty grama of S-chloroaalirylamide were mixed nith SO granlk 
gf hanaidahyda, and the mixture, after addition of about 1 c«. of 
sbohatic hydrogen chloride, was heated to 60—70° for thirty 
Kuntei. A. clear solution resulted at Grit, which gradually 
kpoiitad long, dlky needles. On cooling, a man of cryiUlj «ai 
akknad, wbieh ware washed carefully with cold alcohol in ordtf to 
lanuva the Kcati of henialdehyde. The crystals coadatad of port 
MdoW'3fh«Dyldihydro-l : 3'bcntoxtzma4«na, and melted at 314°,' 
the yW baiag 22 grama. After recrystalliaatioa from alcohol, the 
nlbig point via raiaed to 215° and the identity of iha ronpwmd 
witt (hrt ohtidned by chlorination (m. p. 214°) wu aboirn 
careful con^uiaon, and by the fact that a mixturo of the tw 
prodneU uaitad aharply at 214°: 

03864, by KjeldaU’a method, required 14'2 e.c. J^/IO-HCL 
K»5-31. 


03684 gwroO-llii Aia CI>’13'67. 

Cji^gPiHCl raqpmNoh'SO; Cl«13‘83 per cent. 



#nur nfP 



c.n.flKgJ*'-®*** 

‘ |R« |«* rf «<W«f0-Si>fc«gWl>J<»t! 

H pwl of PT'^IB* <»ra dMk«a vitk 40 CA ^ 10 1>« cfl^jMliia, 
IMmktt for hstf la hoar, bjr vl^di time Ow brigkt Jirikn) ib^ 
iHikli *4 fint derotoptd hod <iiuppeuaii. The nlntlaB *m dtliiM 

«ith wtur to i titrai. Mid tiMted *4 Cf> «ith cxte» il di'is, 
hpirothhrie end The ramtUnx Ihirk ■hiU predpiteiii. 
lUllUt cf the f^e-ehtoruderiretira, U>xeth«r with e Uttie lOteheEtj^ 
ennitottiid. WW rolln-toil, dried in » recuuD end di|«(ted «iU 

10 per cent, todium hydroeide. In thie w»y the »*ty ^riiij:, 
•olttbte (ndinm ult of the ipnehioroderivetive wu pmdaeed, ud 
the white iolid, after wuhing with water to remorw traen d 
hchloRaalicylamide (dne to iligbt hydrolytit), waa digertad with t 
euxtiire of er|nal |>arta of aicohof and water, in which the aodoin 
aalt u readily teluble. The filtrate from the inaolnble oachao^ni 
eyriic eompennd, on aridification, gave • white anterphona 
etpttate of tlie tyo < hlomdi rivatire, which waa dried on pon w 
pereeiaio in a eacuum. It ruiild not tio crystallucd from aoltctu 
■'^eiliheiit tearrangemeitl to the cyclic Uomeridc, hut analyna ahotid 
that H waa practically pure : 

(hlJM. by Kjcldahl'a method, tenuirtd 165 c.c. A’/IOHC 
N«-540. 

0 tree gave O OWS AgCI. (T « in-30. 

C^lI^OjN’CI requires N = 5 39 ; Cl » 13 69 per cent. 

The eimipound ia very sparingly nolublo in all nolvenla earepi In 
atcubol (with rearraiigrinont). It melta at about 150°, abo witi 
rapid and complete rearrangement, to 6-chloro-2 phenyldihyilr'- 

1 1 3-l’eninvatine-l one. which solidifica in the tube and then nu 
at 213®, The comiKiund gives a purple coloration in acetone loluti -s 
with tdcohniic feme rhioridc. 


6 ( ’Afar '»-2 p5c»)dd : S Arnjomiinrd-ooc, 

'.".'■Cllpi 


(1) Prrfamlinn Ay fhlaniuitinn J/rtAod,— A rapid stream of 
eUw^ (8 to 9 r.e. pet aecond) waa passed into a solution of M 
graoa of 2'ph(myMihyi<rD'l I 3-kcnioaaxine4one in 13 gnasi c! 
benaotriehloi^ at I Ifl^ in the dark for thirty minutea. On coolio; 
» naai of Site white needlea separated altar aoM tinte, whh^ we» 
enikeled and waahed irith aaan quwtHka oliiU {^ntm. After 
mryMtliMtion, Snd (ran heniene and fina% tram aeatone, tb 



I iiiiiinrr.iiim iiT“T 4»» BUAT«i» 

M, 'j i fctf i w A fa liM( 1^9 atltHii •ISISV.i' 

iMi tmfowti eijtUUiMi in nndi dMrt^ 

I^T/Uhirmt fttmn 

i^iSIT, tgr MUwd. nquiitd 16 $ c.«. ^/UhBd. 

■ 

^32(||«»ft1388A(a a-uos. 

miBirai Ne5'43i CImIS TS per M«l, 
eei^pomd >• wunevkat ipahnglT tnluble in bot ek^id, • 
10 te hot bemnte or arotone, but ffaringl^ to in the umal 
r ffm'w edirNll in the cold. It is not affedeil bv cold dilute 
idiia hjrdiwdde, but in rontaci with strong aqneaut aoimooia it 
Ih orange-vellaw needle*, which ate under investigation, 
ha enupotutd is not tensiblr adetted h; cold dilute acids, but is 
ot akohoUe solution with a little hydrucbloric acid, it rapidiv 
gdergtMS ditniplion with alisorptioo of water, yielding .Vdicnsoyi- 
<ldoro*alicylaiBide (m p. which separates from tlie hot 

iqttid a* a volnminous nikrarrystallin^niass if the snlulion is not 
K dilute. The yield sraa praetirally quantitative: > ' 

(tiSM. by Kjeldahl/ method, required lid I'.c .V/ltt-HCl. 
N-5'36. 

0 2t«« gave Oi 234 AgCl Cb 12'37. 

Ci,B,oOjNt'l requires N = 5 08; Cl ■= 12 dH )K'r tent. 

The substance wu identical with tlie lynlltetivslly prepared 
rdwaioylhxhlorcaaUcylaiuide (p. I3d()). 

//ydrofytti oj 6^’A/oro-2 pAcnyf J : 3 brnroritriar-f onr, 

One gram was dissolved in 3 grams of pyridine by warming, and 
be solution cooled quiclily in order to obtain the t'oittpound in a Gne 
tat* rf diviaion. The roislure was then Ircalrd with O S gram oil 
odiuiii bydrotide in 100 c.c. of water, and the lemperaturo wi*| 
aised to 100®, An intense yellow colour developed (due to the 
odium salt of A'-beninyl S-chiorfMalicylainide). which after a fe* 
Atnutes disappeared. The colourless solution was then rapidly 
oidcd, dilut^ to 300 c.c,, and acidified. The precipitated 5-chloro- 
aiivylamide weighed 0 64 gram (theory requires O'SOS), and ih* 
iltmte, after adding salt and extracting with ether, gave 0’46 gram 
if benioic add melting, after recrystalliiation, at 119® (theory 
equirea IhlT). The Schlorosalicylamide, after recryitallhiaBon 
tomektdiol, wet obtained in fine needles, melting at 324— 22S®: 
0*4414, by KieldaU's method, required 3J’4 c.c. ^/10-BCL 

OrttOO pm 0-2374 AgOL a- 20*94. 

: tequitei N-81pj CI-20-70 per mi. 



WUM ^ AMmtiint MtlicjlMid* (^ 
lailiM ($) «f tiM ddornt «M coifnMS- 

rt 100° «rit^ •«<■'»' ^ . - . 

19 JfUMT Mii Bfrakca U7S, 9, 1330 Mg 


Mldtttiuit of CC'klaro U f^trtfl l ; i-inwntaiu-t^M.' ’ 

(hriAK to Itw <)>irtni; xilubilitr ol tlw |i>ti(UM« in dudnd or 
otter, the metbrel i>t retluction, ueng olununiaBt ta>4iMn 

Tllherley (/»'. '■* ; tor the (ntent compoand, foikl in t]lite of 
aitB<tou> triok The following method gave oxcoUeat Mnba 
On# from of the iul>(toiiee, dueuivcd in 100 cx. of pun aoetie Mid, 
•M ueoted in the cold with 15 grus* of fine dut, nod ohnkeo 
for in honr. Afur tiltcring, the clear aolutioo wu dilatnd to 
too ex. with water, when Ochloro phcn^rldihydro-l ; 3-beniofiiine- 
ttmo ooparated aa a whiM nii< rorrjiUUino precipitate. It vat 
i|tiile pure, and Rielte<l at ‘.'1.5 511°, a mutore iriUi the 
qfnUietic aahttaaco (p. I3'i) melted at 319—214°. It gave boni- 
•Uebrde on hjrdrolytii, and the yield waa 0 7 gram : 

‘.’^1116, by Kjeldahlt method, required 4’6 c.e, A^/IO-BCL 
K-V47, 

0-1383 garo 0()8(H; Ag€l. Cl-- 14 4. 

‘ (^H,0 |NCI r»<|aircf N=«5 39; Cl* 13 69 per cent. 

(3) Stnthclie I'rrparnliini nf 6C4/oro-3 pAenyf-l ; J-iemofamr- 
fear.—Tho tyntheiU wat eOeded from phenylbenumidine md 
phenyl fechlorotaiicylato; the latter compound dneribed by Cur^^O 
(Gairel/a, 1399, 38. 1 . I.VI) being prepared by a modified meOml, 
niiag chloroforni initcad nf alcohol at a vilvcnt. 

Seven grama of phenyl 5-cblorotalicylat« and S grama of p^yh 
hooianiidine were heated together at 110° for four bonn. A clear, 
ytllov oil rwulted, which eventually tolidihed to a largo extent, 
phenol and aniline being liberated aa the reaction proceeded. 
After eooling, the product wat extracted with unall tjnantitiei of 
boniene to remove phenol and aniline, together with a bright yellow 
nbAaate, which appeared to be S chloroialicylphenyllieniamidine, 
OB'C|HjCI'CO'NiI‘CPhIKPb, but waa not iaolated, Thii ttib' 
•iaiico ia eridentty the flrat condensation product is the roaetion 
httveen phenyl S<htiiriMalicylate and pheoylheniamidiiw (compare 
Tithnley, thia vol., p. 204), and by reveixible docompomthm vrith Imi 
d MliM ykMa 6<Uoro-3 plwnyl 1 ; 34ieuoxaiina4«ne, vt^ on 
imwit id to Ugh metting pmat, aeparata out h the a^ above 
ptMtotHd. The Mdid, atot viaahiag vith b«BW% bamw^ i^ 
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9*i(* ]»■"* !■* nO? 

It wM UsiiHis*] in with tlw 

cM|NMa<"pn|P«ndl7 cUariiiktiM 
e^Ii' 9)' KjeUbliri nctboii, nqoirad 15*0 ca jT/IO-Bd -' 
»r-5'i6. ^ 

(rllMg*^0^6 Agd a Bis 86. 

CuH,0}KCI nqairM Nb 5‘43; Cl^lS’lS pw t*»t 
f3) Prtfttroliom of 6-Cliloru-2-ptritjil I : Xfirit;om!iiie4-oiu: fram 
QBmu^^^morotalitjilamiJt . — Th« mrlliod eiupkiy«<) «u timilM' 

Ui t|i«t •iii^>tad by Titlxrley (Utis toI., p. :108), tniwle instil of ' 
xylsM beuf UMd u a tolvent. Od« ^raju of O benMyl^^hkao- - 
oiiii^biDid* (aec below) in 10 c.c. of aouole »u treated at 160* ,1 b.’ 

f itU dittilling fiask with a >luw ttivaia of dr)' hydrogen cUllidB 
Uirae minatn, and the anijalo carrying llie rhemirally-fonMd 
water slowly distilled off. A yellow syrup rrniaiiied, which lolidiOed - 
os cooling. Hy extracting with lioiling licnscne from a MuU 
^uanti^ (009 gram) of inudublc .V-brnsoyl 6 chloroeslicylaadde^. 
a filtrate was obtained* which, on raiding, driKwited 6oU4]^igi 
Il'phenyM : 3-benanxaained one in a nearly pure condition, 
at 214*, and weighing O'S gram. It was obtained quit^f,)^ q( 
(|h p. 315°) by a single recrysUllUation from acetone, a) 5 ] , 
found to be identical in all r(»|iects willi the (iroduct obtoi 
the previoiu methods: ef Agri- 

0'3660, by Kjcldahl'i method, inquired 14 3 c.c. .V/alkaMds 
K»5'45. bark of 

nits gave 01753 AgCL ClBU Te. ,ue wh 

C„U,O.N'Cl requires X-5'43; Cl <= 13 78 |)er cent More 

I. Tbo 
.('O'Ml ' 200°, 

O-Stntogl-h-thlorouUejilamtAe, ^jgj, 


A iolation of 20 grams of 6 chlorosalicylamide in 40 gram* c 
pyridine (dried by barium oxide) was treated with 30 grams of 
bcnsoyl chloride with continual shaking. The temperature wu kept 
at -15° during the addition, which occupied three hours, and the 
rtsuIUng bright red mixture was kept at -1S° for a further hour. 
It WM th«i shaken with 100 c.c. of dry ether, the ethereal pyridine 
sotutioo decanted off, and the remaining yellow solid mass treated 
with dihitn sulphnrie acid at 0°. The insolablo biscuitrcolonred 
powder which remained, consisting of the crude 0-bcnaoyI derivative, 
after washing with water and ether, weighed 22 grami, aad melted 
at 150°. On recrystalliaaiiott froo toluene, it lepanted in fine 
col«irIei»iieed]t% adting at 153*: 



"ipii 

ll»6i«. 

jnowfifto-ieMAga a-iim 

CuBjOJSO wjttimi N»SU8; (3>12^ par Mat. . 
(yBtma^^UurineitqilamUf it tpuinplf o^bla it tlw temmm 
Bfpaie Miraatt in tiw coU. la boiliap akdiol it dwdtMb bai 
It rtnrrtnjrwi to .V'beiuo7l-5<hkmMlicylanida, wfcfci 

(ram tii« but Iu|ui<l. Tbo itaa narraepeBMat omui ett 
baiUnf with watiir, or on molting, and tha ciaar liqaid obtainod 
bjr (ajion at I'S** «•(» in almut thirty Mcoadt to tha tolid .V-beatoyl 
dcrivatite, which tbtn melU at about 23o°. 


N /troruy/ 5 rA/oro»«/icy(ami<(r, COPb^ 

Two gram* (aocuraloly wiiylied) o( booaoyl h ckloroaaiicylamidf 
wore duealveil in tlio mimmum <|Uaiitity of boUJog tlcohob the 
^ wtutiuii waa dtlulnl with 'JW ox. of water at 80°, and tba tern- 
flteralaro kept at Iho Ixnliiig poiat (or a few minutoi. A wbile, 
K^tttiminoua, micr>Krp!alliiio precipitate of the pure .V-beniovi 
i'lldahptiire wu ol/taifii'd, melting ibarply at 2J8°, and waigbini 

0*1 Warn (theory re<|uirea 2 grauu). The melting point wae not 
li by recrystalliMtion from Ixiiling aniaole; 

0 ' 1382 <, by Kjeldahl'i metbod, required 13'9 c.c. .V/lO-HCl 
<|«5 23. 

(2) .»et gave 0 1094 Ag(T. C1 = 13T. 
iem.— ('nliw^Nt'l requir.'* N=508; Cl = I2-88 per cent 
pbenyl identity of tbo campound with the product of hydrolytic 
0 ( the unuturated cyclic deriTative (p. 1377) waa ibown 
*“•*•1 'comparuon of tbo phyeicat and chemical propertiea, aad a 

^^uro of the two fpecimena melted at 237°. 
^^•f(r»3oy/-6eA/ur««o/i>jdai7nrfe It very iparingly eohibla ia all 
T^Iventa, cold or hot. It may be rccryetalliaed from boiling at*lit 
’add if the operation ia rapidly carricti out to avoid rearraagemen! 
(lee below), In ail ite propetiicii it ia very aimilar to iTdteaaoy!- 
saitcylamide, and like it, forms interne yellow sparingly soluble 
indiUBi and animoniunr salts, from which in aqueoua aoIuUon acids 
ptaeipiUU the aubaUnro in colourle* gelatiaoui form. 

With allali at 1(X;° it ia readily bydrolyaed, yielding beasoic 
leid and 5 rhlowaalicylamtde (m. p. 224°). 

Jlmrrangtmtnl. — Like .V-banzoylaalicylamide, the bnebloro 
derivative, on boiling with acetic acid, sofleti a reverrible reamnge 
««t to the O brnmyl isomeride. One gram wa* b<^ with 
inwi of pan tettk arid fw four houraj on tmoliag, 02 gram oi 



AUCALOIM or T8K WUm. ISfl 

.▼•VmiMji teivlitiT* Mpiratcd a«t, w4 oe Uit 

titrate mih watMT 07 |nn of U-tieiuoyl-SH^orMalic'jrUiBida »u 
ftbttiiwd {». p. 148^ «liich, iJlw nctTaUUiwtian fnw toluana, 
miiltA •* ISl’- Ita profxrtie* wer* idenlical with those of the 
irethetk ptodBci (p. 1379). 

Ouusie LtwtJieisr, 

UsiiMMrT u» I.i»»tr<»iL 


C'XX\ IF. — Till" Alkoloidi (>/ ihf 1‘tiLatni. 

By Bkiis'akd ('hu'roit Astos. 

Tm PiikeU* {l^’irrlxi \iiiiif Xr<tliin<liar), ouo of t!ie moat chirae> 
toriaUc; treei of the norllirrn part of Kew Zialaiiii. )>elongt to the 
J/osintijreae — a alnaJI family, moat lari-ily reprriented in the 
tropics. The geuus is roniinetl to riuulh America and Now Zealand. 

The aromatic nature of the pukalea. and the fact that drroctiom 
of the bark are uaetl by the JIaoria for alleviating variniia dianrderti 
have suggested that the tree raotaiiia cninpounda potiibly of 
medicinal value (sec Colensu, Tram. .V.Z. Imt., 1.SC8, 1, 51 ; and 
(toldie, i5i>f.. IIKM. 38. tbSf. 

Attention was first drawn hy the author (.V. Z. Drpt. of Agri- 
'mHurr, Annual Rrfart, 19»>1. p. 284) to the occurrence of alkaloidl 
ioiAhe tree, and the peculiar propertv possessed hy the bark of 
cat dog, when chewed, a tinyling sensation on the longue waa 
triced t« a crystalline alkaloid of definite melting point. Mora if 
recently the inveatigation of the hark has hi'cn continued. The 
alkaloid, for wliich the name pahtfrinr is proposed, tpolts at 200®, 
and haa the composition and molecular weight corresponding with 
the formula C|;U|;OjN. In the mother liquors obtained is the 
eilractjon of pukatcinc, two other alkaloids are present. KeiUltr 
of lltMe bases hoe liecn obtained in the crystalline state, but fite 
laiuof one, for which the name laurrlint ((’„Hj,0,N) is proposed, 
rrrstalliie well. The third alkaloid, for which the name faurepuiine 
is suggested, has been obtained only as an amorjihous powder. 

KiraamatiTAL. 

Iinlalion of the Alkalnidt, 

Seventy-five kilos of bark, freshly collected in the month of July 
from trees in the Marlborough SaUB^ were finely divided and 
rteqied for seven daya io alcohol containiiig O’B per cent, of acetic 

vou xOTa 4 y 



IJKi igtta ■ TH* iUUlflll* W TBi 

'hAIC Tto *" 5"^ **' ttft WiHiIrt ft tw 

tart w rePMirf thw Frnm U» 9B H&ii rf«yw» ttu 

il«r»l«A.>l *« a«tilM, iW Hk nwwBOti add aqatow 

iteaan »#« di!ttt*4 with l^nling «tUr and £Ile»d. Tke add 4!l»!* 
tm ihwoagWy •k»koo «iih tWorofom, whiA wBBwrf tw> fad.!; 
tuMc On« of lhaae, pukaUioe, » apariagl; adabb in 

akobot, aod obtained in an ahnnit pnta atade aba# tit 
ra^M tfom tl.o .lutiUation of the chloroform waa aiinad kith 


ijeohot aod krlit («r «*m« houra. 

The mft>nd alkaloid, Uur*-iiM, remained in iolation aa acataia ia 
'tlm alcohfd from »h'''h the pukateine had eryataUiied. Ha 
amorphoui rwid-ie kft on evaporating the atill arid alcnhoJ *ai 
boiled with dilute rulphuric arid, and the hot aalntioD filtared 
The »i>anngly o.lul.le .u!|>hat., of Unreline cryitalliaed in the filtrate 
OR cooling (pukateine eulphata ii easily aoluble io dilute (slpburic 


arid I, 

A third alkaloid (taurcpiikinc) remained in the acid aqueotu 
liquor from wlurii tbf aielalMOf pukateine and laureline had been 
eatrarted by chloroforui, HiKliiini hydroxide precipitated the crude 
alkaloid in the amorphous condition. 

A sample of the crushed bark was found to contain 0'7 per cent 
of approaimalely ]>ure piikate ino— a yield not realised on a Urge 
scale, as only Gi grams of the alkaloid were obtained from the 
7i kiliw. of hark The content of pukateine appeared to vary at 
dificrenl times of the year. If the bark was allowed to remain ia, 
a drv room some montbs before extraction, the yield wai very small 


ruhitrinf. 

Ture pukateine. C|;!I|iOjN, is a white, crystalline alkaloid, melt 
ing at (uncorr ), insoluble in water, sparingly soluble in light 
petroleum, mote readily so in rtlier, chloroform, or absolute alcohol, 
and very soluldc in pyridine. The friadily precipitated amorphou. 
base is very soluble in ether or chloroform. Pukateine is precipitated 
from its solution by a slight excesa of, acetic arid, and by iodine 
is potassium imlide, picric arid, auric chloride, platinic chloride, 
bromine water, ammonia, Mayer's reagent, disodium hydrogen ph(« 
pbate, and phnsphnninlyhdir arid. It ia soluble in alkrii hydroxiih 
•olationa, and is repreeipitated on passing a current of carbon 
diodde through the solution. In both hydrochloric acid and alkali 
leluMons, hydrolysis of pukateine salts has been observed, tin 
crystalline base being precipitated on dilution and heating. Fin 
preparations were.analyscd : 

1. Becrrslatlised from alrolml, dried at 100°; m. p. 200°: 

00741 gaveC 1964 CO. and 00411 IIjO. C=72-27; H = 617. 



ikUUlOtM «» THE rCEETE*. 1888 

S. ^ •l«>Wi} “• ? 8W*‘ 

O-UM gM* 0^19 C(^ undgO^TS B^. C -T1 ^ ; H 5 9T. 

}. Fne^iliMl in » crTitalUM itote b; additaioo ot wdium ew 
boute to Um •olatioa iR dilnu icMie i4l! 

(H>ne pn 0-30MS CO, »B<I 0^043$ H,0. C»rS-19 ; H« 6 U. . 

4. BwtiErQM from ibiolut* ftlcobol : 

O-^iSS gvra lO'S e,c. K, *t 33^ uid 764 min. N»4'80. 

5. O'SISI 1 . 9'6 e.c. N, „ 20® „ 769 mm. N«5’09. " 

C(tH|iO,N requiret C=72 08; II =>601; N“4 M per wnt 

Molrtular irttght Diirrininaliont. 

0‘I60I, in 7 12 of phrnol, g»ve if - -0 6®. M W. =>277. 

0 656 in 16 5 .. if -0 925’, M W.'® 317. 

Cj.llitOjN requina M.W. «=283. 

SfAuhUititt. 

100 ptru of builtti}! ,l.'<‘h«*i tltxoltr 4 17 »f {'iikitrini'. 

100 „ iiwiwl .t i; S' 110 „ 

lOO „ Uitlmi: olhi f .. 0 44 „ 

100 ,, rth.T >t I7' O O'i „ 

Optifol ActMtj/.—An elcoliolic solution containing 0 6 gram in 
100 e.c. gave a rotation of no less than -‘2'64® in a 2-drni. tuba, 
•bsncaaL' -220“. 

CiJaur Rradiom — U a solution of potassium dichroraala in 
concentrated sulphuric acid, prepared os for the strychnine reaction, 
)4 brought into contact in nut too great excess with a few crystals 
of puhateine. a persistent purple coluraliun is produced. If exceai 
of the reagent is applied, a green colour merely results. The colour 
which the reagent gives with strychnine cannot he confused with 
that given with pukatcinc. The former is a bright violet, quickly 
changing to purple, and finally to a bright red. At one stage the 
purple colour of the strychnine reaction closely resembles that ot 
pukateine, but the ephemeral nature of the one precludes confoiion 
with the other. Concentrated nitric acid dissolves pukateine, with 
the formation of a dark red colour closely resembling that givmi by 
Borphina. 

Concentrated sulphuric acid atone produces a dull purple ralour 
with pukateioe if heat is gently applied. 

If one drop of a very dilute solution of potaaaium nitrite is added 
to a solution of pukateine in slight excess of sulphuric acid, a dark 
reddkh-brown or green aolution ia developed. The base iwumins 
undumged in dilate fulphurio acid solntioini. 

If a solution of puk^ne in sodinin bydroxidt is to aa 

4 V 2 



l&l mv»: m tuiioumpif pp mum-' 

!•" tk« jpim, tad 

it nHUjiag «ttli b^nefclorie and axtractiiif (tiitt, 
« ]mpl«, ctlima] !»;« fftahi. file upaiaMid *M npetbd 
litt the peraA pa|»Utae, recr}r<uniMd fran wdinB 
•giai^.) The eawwat e( nilouring meU« foraged me tee nneD te 
tiUOM. 

On heating «mal> qaenUtin of pnhnUioe vtth lodvlilM or Diie 
dHtie odour of quiaolme or pyridine conld be detected. 

KetMhoty group* could be detected when Um rab^aoca «u 
•nuatoed by Zruei * aifihod. 

Kitrk acid in cold glacii! acetic acid lolatien gina rite to a 
highly acidic aitrodcrirative, which diaaolvet in eDudia, yietding aa 
eenagerad nolutioa. 

Coaceatratcd lulpbaric arid diaaolvN pukateine alowty when they 
are triturated together in a mortar, and on diluting the ayrupy 
•siation with water aa iniolubte, amorphoui, white componnd con 
Uining nitrngca ia formed. 

Hydrochloric arid, heated with onc fifth of ila weight of 
pukateine in a lealcd tube at 110^, completely converta the 
pukateine Into a glamy inaM, inaolulile in ordinary aotventa. 

With water in a acalcd tulie at MU°, no similar effect ia produreif 

.S'ufti of I'ltkulrinf. 

(a) Stttli vilh .t ciife.— The hydroehloridt, CijIIjjOjN.HCl, ii 
eeaily prepared by diuolving the base in hot concentreted hydro 
ehlorie acid, and tapiilly liltering. On cooling the filtrate, t 
ciyitalline, hyiirorhlnride separates out. This is collected and dried 
on a porous plate. The anhydrous ult Li obtained by drying at a 
temperature of 60” to 00” under diminished pressure: 

05751 Dculralised 1803 c.c. A’/lO-NaOH. llCl^Il'Sf. 

01843 „ 5 80 C.C. iV/IO-NaOH. HCI = ll-60. 

Olfiol g8ve0-075 AgCI. CUU'32. 

('i,H,jO,N,llOl t«iuirea nCUll iS; Cl=ll 11 per cent 

The p/aiiiiitMiiru/c waa prepared by the addition of platicic 
chlmide to the solution of pukateine hydrochloride in water. It 
VU weehed with hot water, and dried in a deticcaior uudrr 
ditniniiM pressure: 

«# salt geco 0 0298 Pt, Pt = 20T . 

(C,;TI,;OjN){.TIjPtCl, requires Pt=20 0 per cent 

(k) Sails mlA il flats: I'tiloitium and Sodmm Salts , — Fokaleine 
dhaohrea in SDlutioua of potassium or sodium hydroxidea, but if the 
aoiutiihi it diluted and boiled, the alkaloid is r^recipitated « 
'i^pettristic prisma, melting at 200®. The additiaa of aolid alkali _ 




1^:^. utuiom mr the raiuTKiu, ' : 


ISIS 

(■/ : 


iffibaStTio '0» (OMHitnM iidatiM efantnill; cmm 
ta b* pndpiUtiad, »iid tlw wiution, an cooling, let* to 
, b«|M of iuu^Ske cTffUli. AfUr coUcetion on u lAoiloi SItnr n 
f ffj dtjiMf « 0 poraw Ula om lulphiiTk ndl, tba ei^irtali |»co ' 
aMljtient nldt« ogneiog with tho fonnaU C„HuSIO^ (M«Nn^ 
IT K). tbo bUckan without melting at » temperntan b«Mr- 
SSff*. 

Per analpik^ tbe salte were duoalred in dilate alcob^ nod 
timtcd wilb pbenoipbthalcin. 


PotoMym Stilt. 

0^1994 neutfolued 61 c.c, .V/IOIK’I. Kcl! 9. 

C,iH„0,NK rcquirw K- 12' 15 per cent. 


Sotlium Salt. 

0 0919 neutrulieed 2'95 CO. .V 'lO IlCI. Na»71, 

01015 g»ve 00235 Na.RO,. Nt^ 7 49. 

C|)n„0jNN4 ronuro* Na-.^7'51 per cent, 

Prafeaor John Maleolin, of Diiuedin, ii inveetigating the 
phannacatog^r of the alkaluidi of the pukalea, and furniihei tbe 
following preliminary note. 

“ Pnkateine itaclf it apparently inartier, due proltably to ita 
inxilubility. Tbe hydrochloride i« very roluble, and thowi lome of 
the typical actiooi of the alkaloids in general. 

" Like ilryclininc, although in relatively much larger doses (0'2S 
gram per kilo.), it has a coiivuls.ant ailion on the uerve eelU of tha 
spinal cord. In the rahhit the ronvuUions reseiiihio closely tboM 
of strychnine poisoning, but in the frog the effect of the drug on 
tbe peripheral neuro tnu.vnlar apparatus modinea the result, for, 
although the spasms are easily set up and begin by an inlenss 
general contraction of all the muscles of the body, relaxation follows 
ainoet immediately. An isolated nerve musele preparation front 
such a frog cannot he teUnised by a succession of stimuli— th* 
contraction begins well, but ceases very soon, although the stimu- 
lation continues. 

“ This is probtbly allied to the general action of alkaloida in 
paralysing the motor nerve endings in muscle, or it mq bn 
tegutded as a fatignn phenomenon. 

" Apart from such alkaloida! effecU, pukateinn lalta have not 
he«n fmuMi to pooeas any marked pharmacological actions. On 
iniravenoni inje^on, the blood premure falls slightly, the heart 
beau dowly ai^ forcibly, and death resnlta from respiratory failnre, 
■cmdimea with great luddannees. 



: IM : ,Mnm : rax tamm or qni .jeK lfji., 
tOaMd ii nAM «• O* iiiii£ 

■xiAm it Mt, w 4 ia fnc* M(i« Ik bdxaM of 
mf k M nfrn mpeiut haa mm vm« of Um Ada, iddU otkt 
ifMi (it* nAtui. boi lU* (AmI (H^Mn bH lad ii fttiaiik 
JP to to Ktkm on tlw oenre cetlt of As qmuf cat^ 

Lovrtlint. 

Tfco prii|»ruian of rniife luirelino •nlpluto hM tlmdy bets 
AMrriM. To purify it, the ult «u dwolTcd in hot witor, tcil 
poUaiiua ckronuto toiulion uided. On coolin|, Um cfaroouto «u 
proripitatod in yi-llow, unaqibotu florin. Tbo chronutto ww da 
Mired in hut tudiuin lijrdroxidr, cwiltd, neidified wiA hydnclllonr 
•rid, and the Iuim prrripiutrd b; (odiom carbonate. Thja *u 
diaiolrcd in ethor, and the ether evaporated. Dilate ralphorie and 
(oarerted the ijirupp rcaidue from the ether into jellowitb-nhiie 
erjretalt, •hich elowly beronie pink. The lulpbate crraUUiaM at!: 
froto dilute tulphuric acid, the mother liquor turning brown at. 
keeping. The lulphate iiielte and deconipoeea at about 1(0 
lanreline talU give the uiual reartiona wiA alkaloid reagenta, aul 
bate a bitter taite. Four preparation! were anaipwd : 

Laurtlini rufpAorc. -Containing water of crpatalliiation : 

1. The intetanre wai heated to 90° under diminiibed preaauie 

n;’455 loet 00362. H.O = 14 T4. 

2. 0 0.939 Inrt 0 0125. 11,6-^ H’OO. 

3. 0 3664 .. 0 0554. HjO = 15 12. 

(0(,}U,O,N);,IL.SO,.7H;O require! H,Oal4’89 per cent. 

1. Dried at 90° under dimioiihed prtMure: 

0-8151 gave 6 4 c.c, Nj at 20° and 760 mm. N = 3 4. 

2. Regenerated from the chromate and recrptUllind from aciiii 
fled water; dried at 90° under diminiabed preaaure: 

0 12 gave 0 279.5 CO, and 0 067 n,0. C = $3 62; n = 6-22. 

S. Rccrp!talli«od from acidified water; dried at 90° undr-t 
diminiibed preaaure: 

0-1 702 gave 0 3984 CO, and 0 1004 H,0. C-63M; H=65f 

0-2127 „ 007BaSO,. S=4-52. 

4. 0-202 „ 6 9 C.C. K, at 17° and 760 nun. K=3-96. 

0-1418 0 0513 BaSO,. 8=4 97. 

(C»n«0,N>5,n,SO, requirea C = 6333; H=611; N=3-90; 

8 = 4-44 per cent 

Imrtliin /fpdrecflfariifr.— .Thia aait ia eaail; prepared bp dia 
aofving the aulphate in boiling water and adding exceaa of hpdro 
eblork acid. On cooling, the hjdrochloride ia precipitated in tie' 
eipAAn. Two preparatiou wm« analjied: 



; m»i3m uaauhm or i»ii ruKAm. iMf 

a ^ • 

1 , Mtmd'm poiow tit*; ' 

O^MitnliMdSt4e.«.^/IO.KaOH. C1«10$9. 

(>«m pw* frllST Aja Cl-lO-M. 

1 0-UUt !»*• AgCt. C) » 10-S3. 

ip, : CaHjiO,N,HCl w)uim CI»I0’3l pw wat 

hauttliHe Sitratt, 

frOSS !»»• 7 2 c.c. N, uiil 23“ md 7^^ mm. N“8'0S. 

CuHjjOjN.HNO, rt<|nir>« X = T 65 per cent. 

Uoit of tho mIU of luirelino ere vcrr tntuble in boiiinK 
but tparinglp n in culd waur. i^rvrral didorrnt talla way Uioro* 
fom b« made with tbe »am<> matenal «it!iout much loti. On 
precipitating the luliihuru- acid from ihc iioliillon of the lulphaia 
«)li barium chloride in boilmg arid Milulion, laurelino hydro- 
rhloride i^aratet from the liltralv on ctHilin^. Similarly, on pre- 
cipitating the chlorido in lioilini; nitric arid »ululiim with lileer 
aitrate, the white, cryatalline nitrate i« prccipilateil in Uio filtrate 
H it cooU, lubimjuently becoming of a lirirk ri-d colour. 

tnwrrpufinc. 

The crude, amorphoua, dark brown alkaloid, the preparation of 
which bat alreatlv been dotcribed, waa diaaolvcd in dilute acetic 
acid, and fractionally iirnipitatcd by tbo aildiliou of lotlium 
carbonate. Hy this nicanc the alkaloid wu obtained aa an almoit 
coioarlott powdor, whicli diasolvod readily in arid*, but from which -i' 
no cryttalline ulia were obtained. When prepared in lliit way, the 
lubatance ia a yellowirli-wliite powiler, wliieli inelU indefinitely 
It alKiut 100° to a reeinoui maai. Aiialyieu and molecular-weight 
detenninationa afre<- approaimaleW with the formula C'„H|,OjN ; 

Pound, C = "0'3; IU66; N«4 9. M.W,^31!i. 

C|,H|,0|N tequina C = 70'33; IIi:C9; N'.5'14 per cent. 

M.W.ce272. 

In riew of the doubtful purity of the lubataiice, (freat imporUnco 
matt not be attached to thew figuroa. I.aurepnkine diaaolvea in 
beniene, and the iolution, on keeping, ilowly develop! a purple 
«low. 

In eoncluiion, I must exprem my thanka to Frofeoar Eaatetfleld 
for the intereat he haa taken in thii reiearch (which ia being 
coatinuad), and for having defrayed a portion of the coat at the 
inveatigatkKi from a grant made to him by the Eoyal Society of 
loodoa for reanarehes on the poiaonoua planla of New Zealand. 

VieiiMu CbujuK, 

Wttujieiue, N.Z. 
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cxxviii.~3nu Aflmt of Alkali* on Certain Detwi^eirt 

of C'oimnnn. 

8» Aioiitii Ct*»toi«, B.8c., A.R,CJ. 

fiB two nuwt important rrartioiu bctwmi Alktiii aod tfae 

ol tH« ('4jiiHianft are the formaticm of Um todhtm 
tiH of a foumariou; arid >tfn(»!y hy duaolvmg the cminarm in 
vwiiuni hytirt^xide, and the production of tbo COITO^NMKUlig 
^Koumartc acid by tb«; jiroloiigi-d nt'tion of alcobolk ioitttioM of 
'^ibe aJkalt. Tb*' former cbanj«c it of s{>efial interest, becauso the 
cotwtUui.Mm of ioumariiii^' actd munt huII 1>e regarded as ttiicvtaifl, 
aod fAsi'atxMr iL ba» tiot yet found possible to iioUte the acid 
from iU »ali8 The only derivaiive of coumarinic acid which 
Kan heretofore l>reu ohtained in the free state U S-nilrot^Darioic 
acid, obuiued by diSAoIvin^^ M nttroioumarin in aqueous sodium 
hydroxide, and »ul>«4;<{uenl!y ac Hlifyiug the solution at a low tern* 
pMwture (Mtiter and KinkcUn. Iter., hS89, 22, 1706). This acid 
ii vpty unstable, Irting rt-Aolv^Hj into 8 nitrocoumario suid water 
when warmed with abohol or water. 

Id the pri-sent nuumnnkatiorj an account is given of a genera) 
inveatigaliou of the action of alkalis on substituted cmiisariRi, and 
more particularly in ionri('.sion with ibo various nilrocoumariniu 
In order toobUui intrtK:oumarin.8 with the nitro groups in different 
Vpomtions, several of tin? alkylated eoiimarins previously prepared 
by the author (Trans , ll#****, 93, 'J016> were nitrated, the entrant 
group* being forcnl into disind piwilion* by the alkyl groups 
already present. In ad<liti«<n to the nitrocoumarins, other 
ooumarim with diffi-rent substituents were examined, and iaci- 
dentally it Wauu’ piawible to trace the influence of alkyl group*, 
the urioiiUligB of many of the .omiotund* obtained during the 
prraenL inrtati,(ati(in ptCM.iilid con.i<lerab1e difficulty, owing to 
iJiii pamily of knowledge of the derivative* of tho homoIt^M of 
coumarin. 

Thr Sitr'ulrntntirr, of Voumanti, 

Th* only nilroeoumarinj dcacribcd in the literature ate frnitro- 
coumarin, obuined by the direct nitration of eoumarin (DelaJande. 
dnaufra, 1813, 46, 337), and B-nitrocoumarin, the product obtained 
by beating together 3-nitraaatieylaldeliyde, sodium acetate, and acetic 
anbydride (Miller and Kinkclin, foe. o/.). 

Since B-nilroeoumarin form* an uni^ble coumarinic acid when 
Ita alkaline solnlioo is eeutioualy aridificd, and this . formation 
^Mwa to d^md on tbe pretence and poaition of Uw niUo.groop, 



jfiBwii DnuTinni iw ooihumii. 

ii IMiidtt ftit •: S^kitmeawHic mold jricU • bmAi 

tubi* wiawwif Mtd wlwn douisrij tmt«d. Wilb tb« obj««i 
of pniMtru^E ttk teid for fut«r« inrMtigtUoo, toumuk «ii 
tjmud witb nitric add undar rarioat mnditkau. Cottmarin vaa 
fwuid to i«mt rinniKij Ui« introduction of moro than ooa nitr^ 
gnia|i (p. 1397), but thii retistancc diminiiba verjr appreciably *nfl 
tbo addition of alkyl fronp* to the molecule. A dinitrocotunaria: • 
ira> finally obtained, meluog at 180— ISI®, ^ 


Orit»Mi<m of tht Dioilrurvuttiiirin (in p. 180 — 181°) oitaiofd hjf 
Aitfatiof/ CtHtmario. 

One of the nitrogmupe var knovn to oct-upy poeilion 6,* M 
Ute dinitroconmarin ruuld also !>« prepared by further aitraliiig 
S nitrocoumarin. The second nitro group «aa cxpecled to enter 
poailion 8. An attempt »a< therefore made to prepare the dinitFO- 
coumarin by nitrating 8 uiIrcMeiuitiariii. but the dinitrocouinarin 
obtained by tbU operation melted at 159 ICn®. The rompound 
nietUng at 180—181® was therefore oxidised with alkaline polaaiium 
jienaanganale, and yielded 5 uilruaalieylic acid.* The dinitration 
of eoumarin therefore furnishes a proiluet eonliining one nitro- 
grotq^ in position 6, and the other in the laetonic ring. Tho exact 
poaitiott of the lactonie nitro group is shown by the action of sodium 
hydroxide to be position 3 (see ludow). Tho dinitroeoumarin 
(m, p. 180 — ISP) prtxluiTii by tlie diti-et nitration of eoumarin is 
therefore 3: fidinilrncitumnrm (formula I): 




N'nj 


ft) 

;C-Xt), 


Nt> . 


0 KO, 0 

t’ll CH 

(I.) (It.) 

Tbo dinitroeoumarin (m. p. 159 - ITtO^) produced by nitratiR^ 
S'nitro^umu’in U shown by its odioo with sodium hydroxide 
(p. 1390) not to contain a nitro group in the lactcmic ring, and xincR 
the nitrogroup always ontem position 6 if this be opeo, the 
compound mu&t bo 6; ^inilrocoumarin (formula 11). 

* Tte AKthoil of Damberiag ibe in iW •jounwrio ttHl MUcjflk 

k illdka(^l in tbs M lowing formulc t 


<A/™' 

» CH 





1|W mrm ■■ rat icruai ai> <9^ 


rU Aelm* »t AHatU tm lit Dmkntmmmim. 

I; i-btmirifitmttanit -'Tha eoapoBsd iliuhrM in ««d[ a^WMi 
mMm kjfdnxide (o a deep ortmge^red Uqnid, vliicii, iribaa aeidUM 
^itk t»U dtiata k^drechlork arid, fttroiiiiM a jaUow imdpiiah' 
Ipiltifig at aixiut wiiit a copjogt efolutioo of Tspou. Tku 
H^||ai>ce »u ihuwu u> U diflermt from S: MinHnicaamaria b 
tiw aietliM) nl mixed melting pointa. The new compotuu) «ai alJi 
mueh more tciluljle in alcohol and sairr than 6 : 8-disitneoomarii! 
but vaa rapidly changed into the latter componiid when heatetj 
with either of time iulvenia Tlieae farU indiraie that the nca 
ntlnlance « 6 ; HJinitrucimantrinir aciV, and thit conrlaiion » ciin 
firmed hy the very jurnilar propertiw fioatcased by Switrocountarinic 
arid (Sillier and Kinkeim, /nr, rit.y The formula of the new 
cotimariiiir arid ia therefore III or IV, according aa to whether the 
hypolhetifal l•olluu^rltUl• a< id « regarded aa a derivative of carbonic 
and or a ri< uomcridc of oroumaric acid: 

"''v; />. 

^ OH 


(•<' 


Nt), 


OH 


OH 


NO. 


(jHU- 


OHICH 

(IV.I 

aqueotu lodiutn 


('ll 
(III I 

3: fiThnifriirnuimirin When warmed with 
hydroxide, or preferably rmintitrated ammonia aoIuUon, 3; 6d: 
nitroroumariii duaolvea to a deep orange-red liquid, which, on sub 
lequent aeidifieation with hydrochloric acid, yielda fi-aitroealicvi 
aldehyde. Thi* rrmiatkahly eaay rupture of the lartonic ring wan 
tubaer|uently (miud to be a pro|ierty conferred on all counurins bv 
the preaence of a nitrcegroiip in position 1 
In order to trace the course of the ehove reaction, the sodium 
Mit produced by diunlving 3: Gdinitrocoumariu in sodium 
0 


f '00 
.A, ."^C-NO, 
CH 


NO. 


ONe 

;C’H:C(NO,)-CO,Na 


(V.l 


.-■A, 


NO, 


'0N« 


.^;ch:cn»-n.), 


IVIII 


(VI.) 

i^,o« 
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(IJ.) 


CHj-NOj. 



(HKeux ipimmai or oooiutm. 

iKiitodl. ud UmaA i« b* Um Mditua nii of S altitk- 
Haic^iaidi^dk No otiwr iaionwduto proiiiKt inu obUiaod, bat 
is ib* eiw of • f-OMtb;! nbititaUd i: 64iaitRx»aiiiMia, Uio 
dehatma ramapoiidiiig with formul* VII aad VIII arm 
^cjalod (m |>. 1393). Th« rcactiao rmilting in the fnrawtioii of 
'j«stnnUc)rUbiob]r<io u tbui thovn lo (otbw U>« rouraa oatiiafj 
by fonaal* V-K (p. 1390). 

The whole of the degradttion Uke« piece before the eddition of 
the acid, the Utter merely liberating the aldehyde from iu aelt. 

It ia worthy of note that when benublehyde and nitromethane 
we heated together, e nitroiitvrrue i» produced (Prieba, JeWre, 

idiM, aae. 331). 


The yilru^trrn'tilirte of 7-Jiitth^Uinm^i-in nrof 
4 ; 7-IHmrthytfOumnrin. 

The nitroderivativm of T.mothylcoumarin and 1 1 7 dimethyl- 
cnttinariD and the dinitroderirativc of 7 recthylcoiimArin were 
prepared timilarly to the corrcapondiiig rompoimdr of cotimarin 
ilaelf. The dinilration of 4 : I-dimethyleoumariii proceeded readily 
it the ordinary temperature, the pretence of a mctlivl group in 
pnitioo 4 appearing very greatly to faciliUlo the entry of the 
eremd nitro-group. The orientation of the nilroderivativea of thia 
leria waj accomplUhed in the manner outlined by formuhe 
X~XVII. 4Kitro pjyicnol (X) war oxidired by alkaline 
potaarium permanganate lo h nitro i mithi/hnUfyllf arid (XI). 
Till* acid w.-!* then produced by the oxidation of ea< h of the four 
nilroderivatives under examination. The nitrndcrivativm of 
7 metbylcoumarin and 4: 7 dimelhylcouniarin are Ihur rliown lo ho 
(i-oilnr-7-melhyleiiumorin (XII) and finitro t; 7 dimclliylcoumarin 
I XIV) reapectively. The corrr*|>oiHliiie dinilroderivativer are alao 
rhowtt to contain a nitro group iu poritinn fi. and a xerond in the 
iactonie ring. The exact position of the second nitrogroup ia 
proved by the action of rodiutn hydroxide (see below). 

The Aelion of Alkalie on ihr Prodarit of .Vitrolion of T-ileihfl- 
toumarin and 4 : ’■nimethgleotimarin, 

feNItro-T-methyleoumiiin and &'nitro-4 : 7-dimethylconmaritt dii- 
Ktve in aqneoaa aodittm hydroxide, the former more readily than 
the latter, forming orange aolutiona, which, however, when carefully 
acidified, only regenerate the original nitnH»mpounda. 

The dinitro-derivative of 7-methylconmarin forma with aquootu 
sodium hydroxide an orange-red solution, which, when acidified, 
yields (XVI), of which the oxime 



ml phwjilijdrMDM w«r« pn^r^ Tlw 

» IlMnrrfare iWb to b* 3: pQtl}. 

' Vm dinitio-deritaltfo (d 4 : T-diracUijlcoiuuRa #»!?«• j, 
•fawn* wdiam Lvaltoiiclo to *0 onngt Uqnid, «b^ nilMa cu«s 
Nr •ddiSoti, yieldt 

jfnrn) Ttio pMcot diaitro-dniTatiT* u Uitu ihovn to be 
§; S^Mitrod : 7 Jimtth^efruwarin (XV): 
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(XI.) 
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t'Me 


(MV.) 


(Xlll 

CMa 

(XV.) 

I K»0H 
■t 


M.« "'1)11 

Nu, jillii 

(XVt ) 


NO,;^ /'iu:c?u-xu, 

^ (XVII ) 


]k<fcire tlie ftbovc oricntiitiona had been worked oQt, the coo 
itittttion of 6-nitro 7 metl)yl(xmmarin bad been indicated bT 
nitrating; 4 methyUaht ylaiitehytle and heating the reeultiog 
i^otth^haiir^htldrhyilr (XVIIll with sodium acetate and acetic 
anhydride, thereby obtaining rtitru-T mrt hytroumarin (XIX). Tb'* 
latter compound was then shown to be different from the nitration 
prodort of 7-metliylc»nmiarin, thus indicating this nitration product 
to be ff nilro^T mothyUoumarin: 

No ^ 

m/\ 0H -> M.A/\po. 

. ,fUO 

^ CH 

(XVIII.) (XIX.) 


Tht I^itration I*roductt of 6: 7'/>imrfAyfeoiimar>a and 
4: 6: T^rrimefAyfeoumorin. 

^ ; 7‘Dimelbylcouniuin yields mono-, di-, and tH-aitro>deriTatiTes 
at f^dinary temperature. 4 : 6 ; 7‘Triinetbyicoamanii 

with even greaUr ease, an oxtraordinary roadinmi to fonn 



oBmot DnuTATivn comutm, .im 


I]it tritfWHMfnSn Miq( auunlWML So paol mi tkk 
uaimcf '^ it «M Mt (oind poMibW to propoto tiw 
jifiMtiMb Jhmi tiMM ond Uw fongowf rimlu iWa cm Im bo 
tkot ttedifieiih; ol obuiaiag tlx highor aitretioa prodoeto 
eoamrio ii dao (a the g«a«n) addilj roahmd oa tho moloealo 
by tlio Uefawk ting, tad thit th« iutrodurtim ot axUtjl gtoop ■ 
I^BoUj vookau Utti oddity oad moket Ibe mal«cul« moro 
tunpttblo to tlw oetion o{ oitrie ocid. A moUiyl groQp in the 
bKtooie ring ii oeea to bo iperiolly eScacioui in thii retped, 

Tbe orieototion of the nitratiim prmlut-U of thio wrieo tould not 
be tfaeled by methodo of oxidation. Tlio following pronM wu 
(benfon adt^ted for the orientation of Die nitroderiraUve of 
6 : 7-diliietbyleoumarin. 

Staee tbit eompound doea not behave lowarda aodium hydroxide 
in the tBanner cbaraelcrulic of roumarnu with a nil ro group in 
the liitmiW t|||B^Jhe uitro group niiut ocetipy poaition 5 or 8, 
o-i-Xyieilol rWMbniiUed to the Tiemanii reaeiinn, and yielded 
1 product whieb, when rryalalliaa'd from light petroleum, leparalod 
into toug, ipiky needlei and pearly flakes. These rrystais were 
wparatod merhaiiieally. and separately rtHryatallised from light 
petroleum. Both cumtHtunds melted at 71 and formtsl 

(impounds with aodium hydrogen aulpliito, lull were ahown to he 
liilerenl by the method of mixed melting poiiila. Tlio oxidation of 
the Seky n>m|)ound by fused potaaiium hydroxide yielded 4: &di- 
methyUalicylic acid, tbui proving the aldeliyile < rystalliaing in 
ilakea to be 4 ; b<t>mrlhj/tt<tliryMilrliydr (XX). Tlio latter com- 
pound, on nitration, yields Z niiro i : b iliihrlliulMlieyloidrliytlr 
(XXI), which waa converted by the Ferkin reaction into 8iii/ro- 
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(.X.VI 

(X.XI ) 

(XXtI.) 

CHi) 

(Til) . 

NO,t) 


Me/Vll 



Me’sjNO, 

“<AJ 



Me Off 

(XXII!.)* 

(XXIV.) 

(XXV,) 


tft io e&tR{i1et« (he >(u<ly (hi« hmoeb <tf ibc rx>timftniui, lh« 
(idaiUr oytuls) ohUiaed frotno Mylcool wm first shfurn to be 6 

(XJCIll) by prrfAriog iUsodiaw hydrogen wilpbite mnpoBDd, 
**d bf «&idyi^ it to 5 : acid, Tbo ahlrbyiU wu then nitnU^I, 

(XXIV), vbkb wu naTertod by U» 
Prrkifi raction iuo MOro-l : ^tUrndJiflcenmafU (XXV). 
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(X.XXII i 


N0,0 



IXXX.) 


6: I Jimtlh'jUoumarm I XX 11), The Utter compound pnmd ioU 
different from the »titiitait<n ohuined by nitrating 6: T-dimetbrl 
touraarin, therefore tins nitration product muit be S nilnhSt 7-di- 
mti/ijfltuumarin (XXVIi, and from analogy the nitro-deriTalive of 
4: fi: T trimethylcounurin » 5 niVro-l ; G: l-lrimflkultoumarm 

(XXVII) 

The orientation of the ilinitroderivativo of 6: T-dimethrl 
(oumariii wai effctdid by oxiilation with aUuiline poUaainm per- 
manganate, lhi» opcralom yielding 3: GdinirnM : Wfmetliy/ 
M/iryfie orof fXXXI), thti» showing the compound under 
eaawination to Iw f. "dmelhgUtiumarin (XXVIII), 

Thie IrinitrodcrivaltVM of C : " diaictbylcoumarin and 4:6: 7-tri 
mcthylctiumanu roast lonuin a nitro-groiip in the lactonie rins, 
and are therefore 3; j: StrinitroG; i dimethylcoumarin (XXIXi 
and 3 3: S lrinilri.A: G: T rnmefAyfroutmirin (XXX). The be- 
bariour of Utwe compounds towards sodium hydroxide (lee below) 
ccwfirmi tliu view. * 


Mr .4c(iim 0 / Alhr/i$ on tkf rmdacU of SUr^ion «/ 

6: 7 mmnkj/ltounarin and 4:6: I TrimetkyUoumarm. 

6.Nitro6: 7dimelhyicoumarin and 6-nitnHl: 6: T-trimethy! 
HMinatin itianlve tlighlly in a^usrous sodium hydroxide, thejaltrr 
M ^ily than the former, yielding orange-yellow solutions, from 
Wirt acidification regenerates the iiilrederivaUvra. 6: B-Dinitro 
CiTenmethylroaniarin dissolves resdily in squeous sodium hydroxide 
W an orange red solution, which, on sddificaUon at -6®, jkldi a 



i>mr«mnor covk^ im 


it iilwrt. 1A$* «i(k »«ii|)k>« ndlatiaB ot ti^wur. 
On rwa y ttl Mi i g UiM «Mip(mn<t froai alndiot, or etta lotfing it 

SB *ll» ^ f<* * *»» boofo. 5 : WiaitTfrC : 7<liiB«thyl«Him*ri# 

» rogoBonltd. Tli» pncipiUte obtoinodi at tbore it probably an 
rilMnrty oastabla oonmarinic arid. 

3; S: S-Trinjiro^: 7-diinethylcoumariB dbaolvet mdily in 
isjanna todinin hydroiidt to an orange-r«d aolBtion, «bioh, abrn 
acidified, yield* S ; fidinitro-t ; 5-dimflLyUalieylaldehyde (XXXII). 
Tb« eonne of tbe reaction it therefore Uriel ly analo^iu iritb that 
oatliaed bf (ormube V— IX. 

3:5; fi-Trinitro-1 : 6: 7 Irimrlliyleinirotrin UittolrM in aqueoW 
ndinm hydroxide to an uraugerni tiolutiua, but no definite com* 
puand «ai Uolated from the ttirky maU-ritl produced on acidifina* 
lion. 


jdfde JfilnuleriKilit-ri <tf 4; 6; iTrimelhytcaiimarin, 

tl 8s 8-fi^^lhylcouniiriu yields mono , di-, and tri nilro, 
dcriratiwe at the ordiniry teiiiper.iture. The orimljilioii of thetn 
nitroderivative* could not he carried out by mclhodj of oxidation. 
Tl(« conttilulion of Hie nitroderivativo of 4: C; fitrimelhyl- 
cuumarin wti tccomplislied in the mauucr indieiled by formube 
X-^XIII— XXXVI. 4: G Dimethylrosorcinol (XXXIII) wat con- 
dented with ethyl tretoaci late. yieldinf; .5 fiydroxyd : C ; S inmilhyl- 
Momcinn (XXXIV). The latter compound wat then prepared 
Iroflt Iho oititMlerivalivc of 4. C: g trimethylcoumtriii by reducing 
It to the correaponding tinine, and converting Ihi* compound 
through iU diaxoniura chloride into 6 hydroxyd : 6 : 8 Irimclhyl- 
coutnarin. The uitruderivative of 4 : G : 8 trimctliylcoumarin it 
therefore 5 niirnA . 0 . ^ I’imrihiihuiinKirin (XXXVI), and itt 
reduction product, Sommo 4 : 6; 9 frimrUtylrnttmann (XXXV): 
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The dinitriHlMitraUtre of 4: 6; S-trimetbyleotunaria it practically 



iii cuno* : T«« iCTKW or AHUJUP, 

iMiM kf lodtmi ItAoHI*; tiinn ft 'liM'Mt caeU-c 
ta tli« tartanie rbt, mi anrt t« <: 
f; I; $,tr^ayUB»>ium» (XXXVI). Tfci CM 

wip b» J; 5: 7lnml/ihi 6; i^trmeUiileeiumnm (SXX-VUXi. 

S 5: 7-diBiti»4; •: 84ri 

^Mtky|«min»ha raniin pncticallj nD*it«cWI «bca boiM «iU 
'ih|1fc<wi lAdtum hvtiroxidf. 3. $: 7.Triojir>4! Gi 
MWMrin (tiw^ivm in tliin reagent to *0 oriogored lujuid, vbkii, 
IwweecF, u" c'^’Calliac p(«liict oo iddiScotioD. 

I Tkt StlfyJ’K'"*"'* »t ~i llyitrtit)/numann {Umiflli/tmu). 

Tti« only nitro derivative of un)bellif»t>ne antiooed IB Ute 
literature rv tnitilrouttitwHiferone (Pueen, Btr., 1881, 14, 3747j, 
vliirb (ton not epfjear to have |j«en orientated, bnt nbidi ii 
rbiKTiM u heing rte< nmpwl hy lorlium hydroxide. It il tberO 
fore very [lOMihiy 3:8; 8 trioilroumlielliferono. The lutbor of the 
priMftt comniunientn^n prepare^l nitro- and dinitro-nDtheUifemne, 
the action proeeoding at the ordinary temperature. From analogy 
to the correxponding nitr* derivatives of t inethylumhellifemne, the 
compounde in rjumtioii are 8 tntrouinheltiferone (XXXIX) and 


H-iituttrauinhelhlrronf (XKI ) : 
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X< l., 0 

NO, 0 

oil'' '/''(f'o 
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(XXXIX,! 


l.XM.) 
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Ac|Uv<>u> nuduiiii hyilri>sido dissolves 8 nitroumbelliferone giOov) 
Id a ted liquid, furnuhiiig, on aciditicatiun, a scarlet prec^ttate of 
bosstroroiinarinii- uint, which, if the carbonic acid lomala hr 
adopted, iai the constitution indicated by (XL). This coosiarinii' 
acid is the most stable of those yet discovered, and may nadly be 
crystallised from dry ether. When heated, bosrever, it slowly 
nverta to 8'nitmnmbelliforone. 

, 6 : b-lhoilroumhelliferoDe dissolves eaiily in aqneoui todinm 
Iiydraxide, but is regenerated when the solntinn U acidified. 


Summary. 

% J. A namber of nitration products of coumarin and its homo 
.IfiitM have been prepared and orientated. 

EiX- Position 3 in the tactonic ring has been shown to be peenliarly 
^aM«{dibte to the action of nitric acid, tbo nitro-group often enter 
iiif Ibtt position when other poiitioiu ue opmi in tbo benoonoiil 
taAmm. 




b d ww w ii b; ^ pratu* «lt] 


tMUBaiiw iddi li»»e been prepued. Tbe/nre *0-! 


;|iicOwd»ri»» eooUininj • nitragronp in pedtioa S, ud arin 
•Misted in piaitua 4, yield nldebyde* when trealed witb wdiaB ,j 
bjdwrti*.. Thk renetioa lu* been iBTeatifntad in Hrenl typienl ^ 
Md tent » new method for preptrinK »*««*tic bydioicyid 
'htldiydei. " , ' :|j 

8« Ct nia t n nt oonttiniag t nitro-group in poiitmn 3| and an l 
atliyl imip in poolion 4, react with eodiiim bydrotide to fenn 
the eonaipoodiBg wnilmtTrtne. i 


'Y"' ’ KxriaininTAU 

L~XA« Ailmlian oj {'ottm/triti anj its //oMoloptiftt 

Thr XilrtHltriralitrt uf CoHimirin. M 

3i O'^mcIrocoamoWH.-— C-Xitrocoumarin (4 grainii) wta dimolved » 
in oneentrated aulpburic arid (‘.t) rr ), and treated with a 
aitratinf muture* at a ti‘i«|)rralurc below 5«. The rwulling - 
liquid, after remaining at the ordinary temperature for one hour, ' 
*1* gradually heated to KK)", and maintained at tliia teroperaturo 
for twinty minutea. The rookyl mint ion waa then poured on 
ipl, and the lolid which tpparaled waa collected. After two or 
ihlia^naUlliaationt from glacial acetic arid, yellow needlea were 
ebtaih^ melting at 180 181®; 

<>•1227 gave 0-20C3 CO, and 0 0203 If.O. C -o 45 86 ; » e. 1 -SI. 

O WBl „ 10’8 c.c. Nj at 19° and 7S6 mm. N«>11'81. * 

(VH,(VIt requirea C= 45 76 ; 11^,109; Ne=1186 per cent. 

6; i’DistUrofnumarin, prepari-d by nitrating S nilroroumarin in ~ 
the foregiang manner, cryataliiscd from glacial ar-elic acid in yellow i 
neadka, mdting at 159— 1S0° ; 

011KapTa0i6l3CX), and 0 0173 11,0. C-45-93; H«i2 0l. - 
0-l(l68 „ 11-4 C.C. N, at 21® and 750 mm. N-ll-99. i 

raqnirea C=46 76; H-1-69; N-ll'Sfi per cant. 

’ . t,'. ; ■ ■ : 

Tht SUrthderivotimi of l-Methylcoumann and 4: J^Ditnethift- i 
*; coumarin, 

6-Xitn>.7,Rie%fcoHmdnn.— 7>Metbyleoumarm (4 grama) wu di»> ^ 
tolrad in oanceatratad tulphuric acid (20 c.c.), and tra^ It 0° 

• Tha “idtnllaf adstare* ued thnaihaal Um expnhaemi MtniiitMl <# I 

'“tew «f MWipa (B M) ia i wdsa,, of 

4 z: ■ % 




, 15 3 e.e. N? «t 3*“ uid Itt an. 

I IW),x ra^mrm C»5S'53; H«>3*4!; K 


Wj loi^Mn^ (or AM lMi^.jpil:ilMik,yqi 
_ jg|^ KBiupwitid. •hidi ny li nhrt .froM j 
wmBm, adtiai A SSS-^-nP : 

" CO, wul fr0625 H,0. C-M-JT; Bi>m 



fi'83 {Mr cMi 

i it t-Diitilro-7-mfli^tmmarfn. ~ S-NHlo-T-artlljkoanute (3 
^Mu), AmaUtA in cnacvntnUcd laJpbnne teid (10 e.6^ mi 
EhM nt 0° «itb tlur nitrating mulart (3 t.c.). Tim aolataoB «m 
at tba ordinary t«mperatart for one boor, aid tbw gndMliy 
baatad to 10(F, at which Uoiperature it «u mainlamad for imety 
anutta. Tba cootad li(|aid «aa poured on ice, and yUdad a 
product wbiefa eryitalliacd from glacial acetic acid in yello* naadW, 
malting at 164 — 165°: 

0-2316 gara 0-4097 CO, and 0 0545 n,0. €>>48-14 ; R« 3-61. 
0'a)93 „ 21 4 c.c. N, at 34° and 753 mm. NoU-35. 

C|^U|0|l}, requira Ct>48'OOi 11' 2'40; N = ir20 per cant. 


6-,Virro4 ; T’Aimfthj^Umtmann. — 7 • Oimethylcoumarin (4 

grtau), diaiolved in concentrated lulphuric acid (20 c.e.), wai 
treated at 0° with the nitrating mixture (7'6 c.c.). After remain 
ing at tbe ordinary temperature for one hour, the liquid waa pound 
on tea, when a while mlid wparMed, which cryetallieed from gtaciai 
acatic acid in roieurlm needlee, melting at 252 — 253°: 

0-18(M gaveOtOOii 0*0, and 00718 UjQ. C = 60 48; H«:4-42. 

0 1944 „ 10-4 c.c, Kj at 15° and 773 mm. Ne-C-37. 

CiiHfOiN requiree C«> 60-27; 11*4-11; N = 6’39 per i 

3: 6-7tiaitro4 : l-diiMcfhy/cwemocin.—l : 7.Dimethylcouniann (4 
giami) waa dimAred in concentrated lulphnric acid (20 tc.), and 
llowly treated at 0° with the nitrating mixture (12 te.). The 
liquid waa kept overnight, and then poured on ice; the white 
precipitate eryitalliied from glacial acetic acid in colourlem needlee, 
^Iting and decompoaing at about 235°; 

0-1353 gave 0-2494 CX), and 00400 HjO. C=80-28; H=3-28. 

0*2056 „ 18'0 c.c, N, at *20° and 764 mm. Nk 10-40. 
C|,tl|0,N, raquirei C = 50 00 ; n * 3 03 ; N •= 10*61 per cent 


Ipba Kilro-dtritativti o/ 6; I-Dimclhjfltoumarin and 4:6: t-Tri- 
mtlkj/tnumariit, 

^8-.Ti>r»4; l-Jmtlkj/leoumariit, — 6: lDimtlhfkoum»m (3 4 
,fraM), dimohed in concentrated wlphutic add (30 c,c,), w« 
irpi^ at 0* with the nitrating mixtnre (7-S c.c.), and the rwullins 

l^ttid kept at tha ordinary temperatnnfwpnahw- Tto eototioo 



tli30|»n»0-349100,uid<H>4^7 Q^. Ci-fiO lS; H-H*. I 
fMNO '» m e-e-Tf, »t 24® ;«d 147 ««. X-e-2l. 

nqaini C«>C0'27; B>‘4 11; K>8'39 per cut. 

S: 7-4imtliftammsn».—e : M)is«t]«;IeoiiiMrin ^4 

gttmi} Wt* diaoirtd la ranccatntnl lalpbwic acid (K M.}, 
Mrfad at 0^ wltb tlw aitraling mixtur* (8'8 c.c.), aad tlw ItqaU j 
brpt owalgbt at tbe ordinary traiprrature. It waa tbaa pound 
OB in; «b«B a loUd wu obtainnl which crydalliwd from giadial 
ontie add ia palo yellow needltw, meliing at 173— !7S®. Tbt 
yrllov eohmr waa completely removed l>y builiug with 60 per oeot. 
aodie add and a little animal charcoal. Tbe lubdance poNOMa 
a paMUar and eharacteriitic odour ; 

i 0-lJ47|aTa0-2457 CO, and 00415 11,0. C<» 13 71 ; n«3 42. ” 
(r0948 a 9'1 c.c. K, at 20® and 764 mm. K 11 07. 

C„B,0,N, requirea C = 5000; 14*3 03; K ^ 10'61 (wr cent. 

3. 8: 8-rd(i((rtMi ; 7-4mtlhylcuumarin.—6: 7.Dimeliylcouttarin 
(8 gcami) «ai diaaolvcd in concentrated aulpburic acid (40 c.c.), 
and treated vilb the nitrating mixiuro (26 c.c.) exai'tly at ia tbn 
preceding experiment. The product obtained cryitalliaed from 
facial acetic acid in yellow priama, melting and decompoaing at 
313~31«®: 


0- 1658 gave 02607 Ct^ and 0 0351 0,0. C»42 88; n = 2-38. 

0'18tti " ^ au'i 749 mm. N *13'82. 

C||^D|N, requirea C:-42’72; n = 2'27; N'olS'SS per cent 

1- Xilro-i: 6; Tlrimcth^ltoumanH.—A aolutiou of 4:6:7'W- 
Bietbylcoumarin (II grama) in concentrated aulpburic acid (110 
ce.) waa alowly treated at u® with the nitration mixture (30 0 . 0 ,), 
and then kept at tbe ordinary temperature for thirty minute*, 
dter which the liquid waa poured on ire. A white product wai 
predpitated, which cryatalliaed from glacial arctic add in cotnur- 
faaa needki, BMlting ii 186—167®: 

fr2304 gave 0-4958 CO, and 0 0946 n,0. C » BI M ; H «.4’77. • 

0-3784 , 14 8 C.C. N, at 22® and 761 mm. N ■» 6 04. 

CnB„0,N requiiea C-61-80; H=4-72; N»8'01 per cent. 

3: 5: 8-rn’«ttro4: 6: 7-lri(»et6yffWi»i«n«i. — A aotutimi rf 
4: 6: T-triniethylconmaria (2 grama) in coneeotrated tulphnri% 
acid (10 e,c.) waa treated with Uie nitrating mixtnre (10 ex.) a* 
in the preceding experiment A eryitalline mam fon^ in the 
acid idtite. Aftw pntdpltatioo by pottnag into lee-water and 

beatibb 

1 4 * 2 - / 




K, M 33» and 7«6 aaffSTvli 
rcqirira C*«44’58; K»lSDfrij|^^ 

... • S '■ '-'■■■^ .' ' .:v 

p" flu Xitn^iricaiini of 4: t: 

} 8: i-lnmtlifl(o»marin. — i: 6: ^Tru^Jfleimmarig 

^ griia*) «M (iimolTdd io concentntad mlpbaric 'add (U ex ), 
^ ircatMl with tbe nitrating mutar* (IS'3 cx.y ^ aftti 
nhkii tiw liquid «a* kept at tbe ordinary temperaton for lUktrt; 
aianU* and then poured on ice. Tbe pr^nct leparaUd finn iti 
nltttion in glacial acetic acid in white needlea, melting at 146^141° 
ind haring a peculiar odour: 

%18«!gave0 41;T CO, and 00803 11,0, C = 62'24; E»4-9S. 
“0-1733 „ » 5c.c. N,’at2-3®and7C6mm. N-O M.' V 
' CnDyOiN requirw C-CI SO; II=4’73; JI=C0I par cant 
6: T • /)i«i/ro • 4 : 6; H-lriioeliy/roumono. — 4:6: 8 • Trimalar!. 
awmarin (S granu) «aa diawlved in concentrated iul]diaiie adi 
tad tiaated at'O^ with tbe nitrating mUture (16 c.e.). The Uquid 
raa k^t fur three houn, and tlion poured into ice-rratw, when a 
mdttct waa obtained which, after cryetalliaation from 50 par cent 
Mtie add, farmed almwt white needlea, melting at 194°; 
ilp-ieSSgaroO 3158 CO, and 0 0607 H,0. C=51-93; 

|(M408 „ 12 6 c.c. Nj at 24-^ and 768 mm. N«= 10-18 
PCbH„ 0,N, requircj C=^51 79; H<=3-60; N=10 07 i 
S; S: T'Tnailro-A : 6: S-frimefiylniuoiarin. — A lolllfbn of 
I ; 6 ; 8'trimethylcottmarin (4 granu) in concentrated Jt^hurie 
idd (20 e.c.) nu treated at 0® with the nitrating miztt^(S0 e.c.), 
w in the -preceding experiment. The product cryataUiaed frea 
tlacial acetic acid in pale yellow needlea, melting and dee(Hnpaais{ 
i about 130° ; ‘ 

feSN»79 gara 03749 CO, and 00500 H,0. C-43'00; H»S-44, 
pfieSS „ 18 9 C.C. N,at 22® and 766 mm. N-13-83.” 

requiree 0=44-58; H»3-79i N-IS OO p4| ( 

: 6 : S’Tnmtlijf/coumafiii, — 5:6: 8-TrunelliyldOttittitui 
PN.I'*'**) dkaolrod in concentrated an^huiie add'(8 4e.), 

K tnaled at 5® with the nitrating mlxtare (S'ff c.e.). After oat 
/ ^®kl waa poured on ice, when a aolid waa praducad whki 
^|piM Croat giaeial aeetie acid in white neadlei, n^fing »£ 

pm2J|^9ll(X)ta^O;Wy^, Jfc«l^B«=4 33 




inwwU-A tdatim at mMSferam (ft grwHl 


!• atiMitiHiM M^nie add (10 e.e.> «h •tovl; tnalcd at 
«l|litt#iA6aliBg nJxtara (4 e.c.). Alttr am boar tlw liqaid ^ 
ImIM irto|at'*ater, whea a nlid vu prtripiUtod. Thii prod 
«tatlU(aaM twin «itli nnall qamtitin of boUing water, and ’ 
iMidaeojatalliaed (ram gUdal acelir arid. Galden-penow OpaSlaii 
ledtiag aial daeampanng at abnnt 245”, ware obtaioed ; ' 

- ja«0'2221 Ca and 00256 n,0. C^52-6S; H-HT. 't 

' .Vini a T'8 r.e. N,'*t 24” and 747 mm. N - 6-98. ' ' 

, ' CiHiOiK raquirea C=52'J7; ; N-’O’iO per eeat. 

g. OyWm’trneni5rf7i/rr(iiir — UmbrUilrrone (2 gramt)^ WH 
aiifad ia concentrated lutphuric arid (10 c.r.), treated at 0” 
^mUntiag nixtore (9 c.r.), and then wamud gentlj lor 

oeoled liquid waa peured on ir«,«bai a adi^ 
^ei oUaiaad which, when cryatallii^ from atcohob formed pello^ 
nidlit. atnatimca occurring in peculiar aerralcd tufta, melting a|^ 

i»-iwf I 

O-WS gave 0-2030 COj and 00283 n,0. Ct= 43-13; n-f-89. '% 
0-1250 „ 12-3 c.r. N, at 20” and 758 m.m N- 11-23. j 

(3^, O.N| require! C = 42-86; H"l-59; N»ll’ll pet rant 


n.— Me OpemliofU intiJrrd Ay (hr Qrirnta(Sen of the j7ifr0»v 

» Jeriratirei of Cnumarin and ill Homatofuei, , 

fde Oa^fioa o/ 3: O'/hnilrofounMn'e.— 3: O'Dinitrooponuitiir.- 
(1 gram) waa dimoUed in dilute aqueoua lodinm hpdmidda wltb^ 
tta aid of heat, end the molting orangered lolution treated ah^ 
0”jRtfa an alkaline lolntion of potamium permanganate (3'5 graaii).-~ 
A^ thirty aunatei, aulphuroua acid waa added uitit the lh)aiU 
henutw clear. The exreaa of tulphur dioxide waa remoTed h<M 
hoiliag, and the liquid then rendered alkaline with potaanvax^ 
hydtaai^ After filtration from the precipiUted mangaa eie ; 
hydbttid% the liquid waa mporaied to e imiU bulk, adjjMwMl" 
aaiphaak add, and eriracted with ether. The atharaal^jpaidyWf 
arqwration, yielded a aotid which, when eryataniaad from water, 
ai^ad ah 3^, and did not deprem the malting point of 54)^ 
fa%fie acid, prepared by nitrating lalieylic add. . 




ly i f iw lw l^ilraxKb «u tntiod at 0* vitjk m alkiliM iahiMliki 
pif li M i p«m«Dg»iMM (4 9 {nuM), tad tlia nhition dm 
|1a baifa|. Snlphanmt icid wit tddtd la tit liqaid " rt a||hl 
Iwhrtin Wit pr^iuxd, tod tlw ataagaatit adt Um jnc^pWa 
prttk a tlifbt exrao <d poUariora hpdroxidt. After tk 

te a unall bolk, nitphnric arid wtt added ta «iight imm 
, wbaa a email <|uanttty,of lolid leparated, which, after eijatellfaadsi 

,fnai water, formed white needlm, mcltiog at 212 313*. The Mi 

'waarwypoor; 

O'lJSOipeeO 232M W). and 0 0452 H^. C-49 23; H-S'tt. 
(f31*2 „ 13 4 c.c. K, at •.’I” tad 762 nUB. Ke=7 01. 

Cylf^O^X re<{tiim Ce-4873; Her3’55; Nw7'll per eaat* 

PufOtalim of^.VilmA Aeid fnm 

cowMo/iA, 3 : ^tUfiitro-T mfth^teffumarin, 6,,Vtrrod : T'dhd^lwf 
towmarm, anil 3 : R IMnilroA : 7,dimcr4pfcoiMiarH>, ^ 

The oaidaticn of ea< li of the above compounda waa carried oal it 
tbaeame manner. One gram of the eabetaore waa ditwlvad ia dihitt 
poteeiium hydroxide, the lii|uid l^iog boiled wbmi necematy, The 
imhiof wlutioo waa treated at 0° with the calculated qaaatitT o< 
petearittw permaoguate in alkaline aolution, and the liquid K H 
^ hoiling, lutpbnroui acid Iwing then added until a clear IMaifoo 
wai ohtaioad, after which the mangancae aalt waa precipitated with 
* alight eaceaa of potaaaium ii>’dn»ide. The filtered iotntiai waa 
Ihn evaporated to a amall bulk, and acidified with aulpburie add, 
wh« fine white needlea were obtained, which, after crTHalliaation 
frna water, md, ted at 212-213". The product waa in each <lie 
«own to beidantical with the S nitro-t melhjrlaaticylic add prapand 
to te# preceding wperiaenl. by the method of mixed mdring 
pmoU. Tbe yield «» beet when the mltoderivaliym of 7-mdhy! 
C04iowtQ wtr® eiupto}r»d. 


fVepumtum «/ i : iDiaiiroA : MintlhyltalietUc icid fnm 
jg. 8: S'/fiairnefi; '-Jimtihifltoomarin. 

adtttioo of 8 : Adinitro.6 ; 7diniethylconmaiio f 1 area) in 

*“ Witt « .a^e 

unta^ bjBid heeam etear. whm inn'M eooM 




|t||||K|M ‘PVRV VHHI|V'.ip|^HM|||QPy?V^Rmf;''SI9M 

tM^tod MMi ^MBHipQlld idMid Slfl^ 2 

omo Efi. CmU-m ISmm. ' 

Sffmf , PT t4i,Vt a »>uinT mm. v-mr. 

rt^niiM C>=m5; H-3^40: K-10-5T pw ««t. 


iV«p««<*M 0 / 6-ff jN/n>iy4 ; S: 8-trimttXft(a»mtn» fnm 
5-.Vt/n>-4 ; 6 : &4nmtth^tti>iimarm. 


: 6 ; i-irimrlkflfoumanii. — S-Nilro-4 : 6 : $4Hl|^ttkp)> • 
(MBMia (S grwu) «u mixnl with dilnlo Kftie tcid (100 e.ft)t : 
aid tntM tp'adiully with iron filing (S {hunt). Aftw bdling 
{(K OM boor, th« liquid «w cootnd, and th« wlid whitli Mpantad 
mcj^idheted. Repcniwl citranion of ilm rwndue »ifh kkwbot 
U abundant rro)) of Tolloat nnyllni, inrltinf; at OlO*: 
(H0«8gava027J6COjand0 («W U.O, C..T() 93; n-8 J0. 

IQll ex..N! at 19^ and 7}('i mill. K-6'59. | 

rlquliti t' = 70 9t; n«=6t0; Nr 6'90 per cant. 
i-BfdrotfA : 6 : 3 Inmtlh^Uoumarin. — S • Amino • t : 6 ; 8 > tH«; 
liwUiylcouiiiarin (13 grarnt) *u warmed wilb conrentratod hydro- 
chldfie acid (6 ex.), a white hydroehluride bring formed, which, oal; 
the addition ol water (Mi c.c.), underwent bydrolytia, and yielded ; 
the yellow amine in a linely divided condition. A aolution of 
wdiant nitrite (O S gram) wax added to the cooled liquid, wbkb waa 
t ho B ibwly heated. The liquid gradually became clear, and tbott 
iftrvaKed and depuaited a white product. After boiling for tan 
miaolla, the aolid waa collected and crystalliard from alcohol, whan 
A foenwd amall, while, illdetined crraUla, melting at 286^; 

■ 0 1027 gave 0-2654 (X)j and 0 O'l'O 11,0. C » 70 46 ; 11 » 6' 16. 

CijUuO] requiro C = 70'59 ; H » 5'88 par cent. 


Prtfuratkm i-llyJraiyA : 6: 8(n»irfSyi(WWieriii from 
2 : i lHmdhylrrtareinol. 

2 : t-Difflathylreeorcinol (0'6 gram) waa mixed with athyl aceto- 
ac^U (0'S gram), and concentrated tuipburic acid (2 o.c.) then 
addad, the temperature boiog lielow 'KP, After twanty^bonn the 
Uqnid waa pound into k»-»atar, when a white aolid win obtained, 
whicb, altar cryatalluatioa from alcohol, melted at 248°, and wtl 
•hown, by the method of mixed melting point#, to ha identical 1i||b 
tiia prodnet obtained in the preceding axperimenL 









(!« <5-06 ; B "InMl. jw 
t%im*th[^UStftMtkfit,~K tmisA 
)^Uqp4» (1 (nm) in gUcMl aoitw «dd (10 e.«.) 
lirielieid (0-5 te.) (D l-<) b«fcw 30*. 

Mipiioa VM pdmd into ico-walor. «h«n « 
ijjndi eiTtUOM fa«m tlcobol in vhita iiwdli% 

-i'- 

;, <^1674 ipm 11-0 e.e. K, M 33° utd 704 mm.' X « f 45 
rwjuiref X>»J-18 p«r«*Bt 

' vu obuinod by ni 

^5: <4int(li^nlieylnldehyde in tb* muner dMcribod in iIm 
wdmi (^PKimenL The product «u readily tDlubla in akofcol, 
gtyildlited from ibii loWent in deep vellow needlee, melting 

0-138T gaTa OO c.e. X, at 21* and 763 mm. N«7-42. 

j C,H,0,N reqnirea N-7-J8 percent. 

8'5’t(m.<! 7.di»ier4yiroueunn. — SNitro-i: BeiiinethyUalit^ 
iHihyih (1 gram), anhydrous sodium acetata (I gram), and act 
aBkydtide^,(l'S grams) were heated together for three boon 
ICO^m*. The cooled product was extrscicd from 50 per eiBt,1 
acetie atad, from which loleent almost white needles, meltiag 
lt0^]y|4% obtained : 

.011^4 gafa S'l e.e. X^ at 15° and 760 mm. X>a6-S3 
^ CijH.OjX requires X-6'39 per cent. 

' 8‘5rt<r»5: i^imihgteoumarin was prepared from S-nitradi 
me^ybaUcylr^byds in the manner described in the p 
sxpstimMt. white needles, melting at 191—193*,' 

fWlllMWf ~ 

0-1245 gave 71 tc N.'at ’O’ and 767 mm. X-B SS 
Vi-Jv C,|HtO«N t^uirei Kw6'39 per cent. 


J" ^ SgnthetU of 8-Jfitro^7-mtliglecumma. 

i'Sitn-l-mrtkiluilit^Uidtigdl — d'lfethylsalieyi 
paw) snu^diMoWsd in glacial acetie add (20 e.e.f, tiid 
wift m^aeM (07 qx.) (0 I'S) below 30*. After twenty Buautet 
the slowly biiU^to 4S*, sod ihsa potued into ioewatyr. 
T&dph^^lstsd sa^ ihsB crystaOissd boss alsohol, fomsJ yalW 

_ . r_v: * ' . 









..'JW - 

A)fd* i» mctl; tUlMM NMUMt 
wm «buis«i Inn Mtn*UiylMli^lj6ltyilt 

I allow). Tbc (imiiKt MfMntad fnn iU vMte te Milfe toit 
f dbit* MwUn, meltiog tt l«5— 166**: ' 

*frl08j6»w 6'8 f.c. N, U 25° Md 768 nin.* N-MO. , 

CuB^OiKmiiiiTW N>>6iS3 per ewL |. 


JITz-'T^e Prodtti «/ (A« Aelion tf AlbSk o* lit Ntin- 
tahtlUaUd Coumannt. 

■■ .iv , 

l‘ftfaraiu>» of 5-y iiroMlUftJdtk^Jt from 3 : 6.i7Mi(nMHNMIm. 
—3 : 6'Dinilroc<Hmuiiin (5 gruiu) wu dueoWed in oooeeBtretid 


. ; Moeme (100 c,c.), and the liquid boiled to expet^oeen of 
KfuMMiio The oruife-red Klntion >u cooled to 0^, ud 
^ treated vitb dilute hydrochloric add until predpiUtiott mu tett- 
i 'piet*. The lotid product, after cryatalliMtion fron alcohol, molted 
^ at 126°, and wai ehowu by the method of mixed melting poiatl t» 
g ho identical with the 6 nitroealicylaldehyde obtained by iulaiii){ 
I'ialJcylaldehyde. 

The Hxliam ult waa obtained by diaaolving 3 : Sdinitrocoomaria 
the leait poeaible quantity of aqueoua 15 per cent, lodiua 
^'hydroxide, and then cooling the aoluUon. Yellow BOefita were 
^geUttined: ,, 

0^7 gare ainn Na,80,. Na»l2 03. 

CfTI,0,NNa requiree Ka-12'17 per ceBfi^' 

,, frtftnuion of h yUroA mtihjlialiffUUdthydt fmi S: S-Oimlrt 
* TmlApfcooRMirta. — 3: 6 Dioitn>.7.methyloounMriB jna dwolvcd ie 
eMeentiated ammonia with the aid of beet, aira the reatiltuu; 
£aMi|e'red eotuticn addlBed with hydnchlorie add, an in the pie 
^Miffing exporimenl. The product leparated from ite alcoholte lolu- 
pMta in yellow needlee, melting at 144—116° ; 

^ 0-W61 gare OiOSO CO, and 0-0400 H,0. C ■= 62-67 ; 
r; O-ltm „ 7-4 c.e. N, at 22° and 749 mm. N-8-00, 

J requiree C«53-(Jiq H«8-87; N-T-TS pet cnii 

The exiaie, prepared in the ttinal way, eryiUlliied from alediol ii 
yellpw needlee, melting, lometimea with deooaswdiiaD xt 

.a»-a»°: • 


|;||aipw*18-3«AK,atl9°ead786mm. K- 14-29. 

leqBine p« pent 



);Sil4VHilra4: 7-Jimtl*ifl€otiman». — I; S: 8-Triniti»$: 
Mit^rioguMiia (I gramt) »«» heated with eoaetatrated 
(IS ba) niiti loluttoo took place. The ntoled oraB{a Kuttkl 
HnMDgr acidi&ad with dilute hvdrochluric arid, when • illkl 
ahtaiMd which, afUr crjatalluatioe (rop aleoM, feraiad 
aeed le i, ludtuig at 147—149°: 

0-lSlT|awO'S02a CO, and 0 0390 n,0. C»45 S1 ; H-m 
©■low „ 11-4C.C. K,al20®aBdr42mtii N -ll SB. 

C,H,OeK, recjuim Ca45’00; 11^333; SwllCT percent. 
Prffanlioo of •5'/)initri>-2-AydrUi'y.«-l'dfmrf/iy/<fyrrfl< 

». t . 1 j;— •*. « . a 

r, T^dinethficoumarin (1 i;raiiil and a 13 per rent, lolutioit trfS 
Bd|||Hiid7oa>de (30 r.c.) were hniled togetlier tor two miautea,^ 
t^MrSltered tronCa «ua!l quantitT of undiuoivtd eolid. Tba^ 
imu WM carefully acidified Wow 0° with dilute hydrochlori«''f 
leid, when a tolid waa uhtainnl which waa dried at the ordinary^ 
aaperatare and then ratracted »>tli bcoienc. The extract 
waited a yellowiah hruwn, cryatalline powder, which melted at''J 
iiO— 131°, and waa dcennqioard by heatin); with altehol or water; - 
0-1453 gave 0 2690 CO. and it iiiind H.O. C ■- 50 52 ; H -4'24. 
0-UT6 16 3 c.r. N’j’at 18° and 752 mm. N*.1186. 

C^iyO,K, requirca C .5042; n«>4 20; N^'ll iG per cent 
The todtum lelt waa prepared hy diaaolving 3: 6dinitro4: 
eethylcoamarin in the smalleat pnaaible quantity of 15 per oiat, 
■qneooe eodinn hydroxidr. the liquid being boiled for not Innglh 
ban two mioBtet. The hot anlulion waa filtered through gUee wool 
«d cooled to 0°, when a amalt quantity of yellow needlea wai 
iqxaited, which were waahed on a filter with afaaoluU alcohol * 
n>e aalt ie very aoloble in water, and dcflegratea violenUy whw 
Mated; 

0-3139 gave 0-1543 Nt,gO,. Ka^l5-95. 

Cn,n,0,N,Kaj requireejfa.sl6'31 pet cent 
Prtpomion of 6t S Dmilronumanme Arid from 6 ; S-Dimlro- 
oDMorta.— 6 : S-Dinttroeoumarin wte diaiolved in 16 per cent, 
oditttn hydroxide with the xid of bext The clear red liquid wu 
aeded to 0°, and carefully acidified with dilute hydroebk^ acid. ^ 
fhe yiQow predpiteto wit collected and dried at the tttdinary ^ 
eaqierttun, when Jt Belted at about 1538 with a eopiouf endutkm 



|(^0,ir, CmtTMi B.a-86; KxU-itt ptraii. 

S-KitnvT-bjrdrpiTcemiuin wm 
n 16 p«r cent, lodiam h^droiidt, 0» IcnpCTatWf boafi 
! to 30° for an« mintita. Th« rad liquid vu aodiM at O 
! dilat* b^drocbloric Kid, when it depodtad a M« awliti 
Iwirilcr, which wu dried at the ordinary traperatim, |Bd 
Hlbad from iij ether. The icwlet oeedlei wbieb Mpanted' 
Iradean/ became jrellow whea beiM. and haally imJM ladj 
diew p we d at 340-346°. The ^Itow pteduct waa tbowa to hai 
ftattro-T-bydroxyeoumarin by the mHbod of mUad «Mltin| pejay 
Tba Mariet oompouad waa alto found to be completal; eoBferted 
into the jrallow parent eonmarin when boated for loae time to 

it»0»! 

frldW gate O-SBSa CO, and 0 0456 HjO. C°47'73; Hw3-46l 
' 0-1634 8'9 c.e. N. at 23» and 763 mm. N=6-30. 

C|RiO,K wquiraa C=«48oO; H-311: N=6'22 per east. 

author dcairea to exprena hit tbanb to the Cbemical Sedety 
a grant wbieb hai in part defra^red the eapente incumd duriae 
lb iareatigatieo. ^ 

^ farai r>ituaa or Scmtri, I<iyi»iy, 

SoCT* Kmnisraro.v, .tW. 


.—■Satmialion of Sodium and CafnUm as BU- 
.^mttlAtNOnK Part I. Eatimatim of Sodium. 

By WaiTaa CaavBi Bau. 

^^ipapar (T^., 1909,B5, 3126) the author ib^ that 
* precipitate of aoditun codnai bimutht 
2%9^9NaNO^Bi(NO0* wh*add«f to a «Arth» of 
MUtning biimutb nitrite and eenn nitrate 

“ ***“. » Iraa fwm the 




, MU i , 

I Mid (Um mMim mmI ^ 

Mil Bud* q» to W ML *«i0r;i^)Nt«4)Ut^ 
m M. of (Ub emUiiMd $ ftsw df ilb a^|. 

I tiM'iwntUag jrelkm Uqaid U tBridd, «Udi ■*; teeit if ik 
I coatum frco aUuUi, dilate niteic acid mot b« added BBtd 
k it dtar. Tbni 1C c <■ of • 10 p«r ««Bt lolalte 
IlMrtte in tddtdj «ad tk rolumo mtdo np lo 100 c,o. vtlet, 
Mt if url>id, «illt water ud a littlo nitric arid, 
g E*m when made from the paieet reagenta obteinablo, tliii Uijuid 
|iiU tiowl; depomt a imali, jreliow precipitate of aodinn aeriiiig 
r^tannlbinitrite. The liquid ahould be kept for two daji, and 
^thM filtered from the precipiutc, wlien it ia then pracUeallp Utt 
from aadiuin. If ezpooed to the air, a white aeum appean on tW 
torface of the reagent, probably owing to two different raaetioni : 

( I ) Bi(NOj), ■- BiONO, + 2NO. " 

(2) 2Bi{NO,), T 0, 1 2U jO = 2BiOKO, + tHNO,. 

It may be kept for lome wetka in a atopped cylinder IPtt^ 
* BnsMtt V4lve, e«pcci«ll7 if prot«ct«(l from tho air by cotl 
|M or a Uytr of paraffin. 

; Tbo proportion of potauium nitrito may be towered to 35 or 20 
IpHBi per 100 e,c.p but such a reagent doei not keep lo villp and 
to be Ims truittw(»rtby. The imount of bUmuLh nitrate my 
bt iocreaied to 0 grams or more, boi again thU reagent it nucb 
Um liable, althongh it c&um a more rapid precipitation; leu tbao 
Ifraott of bismuth nitrate per 100 c.c. muit not bo used. Addition 
00 oMiutQ nitrate beyond 16 to 1*8 grams per 100 ce. of reagent 
miM the weight of precipitate to be too large. More than 3 grams 
of eimttiB nitrate per UM> c.c. produces a precipitate of bsjtigonal 
f d a t as ol cacatum bismuthinitrite, and it is passible that an admixture 
dl this ermipound u the cause of the too high weight of prempitMe ■ 
Bbtainad when the reagent contains more than T6 to 1*8 grams of 
nitrate por 100 ex.* It is found also that UM proeipitate 
rf samum bismuthioitrite is formed with lower con&ntratttms of 


miam when the CDneeutratif^n of potaaaium nitrite is also low^ad; 
^saaraagaot coaUioing 30 grams of potasaiom nitrite and 3 grams 
if oS N n ni n nitrate per 100 c.r. depoaited no bexagmal pla^t 

* JBmsi pwrlpitaU*. hewtrer, wIwd exanbfd wiih ths Riiermr<ik|i«, apf^si to W 
teeBcmtho koxsitttiotciyitai^aintiiH t;mnalhmimto utd lo ho konsogomoo*. 
teMbn pawtfalo a^UMOioii li^t nuioos nodiani ewiiiim b^sihinilritcs «tbt ia 
^^th» otemk ratio of man to todiom nmo hon 3:2, aa in tbt fomai* 
to 2: 1. M in tiw lannBU2CkN'0sS»NO,BitX<b)> Tl^ 
to uHnn va» dttctnuifd in aomt of time |»«dphal«i| *nd 
Tlie|«iBtbadflinh<m 




Uut thii BUfht pcr)t»f« b* •BeeUd Iqr Hitei * p 
'flWi^^*^*^^**** ^ miiitiB. wd finding •xpcrimnUll; n J 
^^fat««*T«rtfa»th*«i|htotpmipiU«* ^ ^ 

,W ^ nf lodiinn. ' 

0( tfcn tinw mnUlt, lediuin, easmni. and / V V ■'^'1 

^(tb, iny one m*y pnjbaMy be fompWly / \ » '| 

mdptnted by tbe prcttoce ol e large «ice« ' V 

U tb« oU»«r two. ... 45 

Om e.c. of tbe above reagent will preeipi- >« 

late O’fi to 0’7 milligram of aodium. Tbe ^ 

)gi^t thai prepared may t>o need for the a 

JitjctioB of aodiiun. io'tood of that deacrihed , 

m tlw formei' paper, aa it U more itable, and ^ 

liaiMt eqoally deUcate. M 

Utthod of Precipitation. 

The reagent muat be kept aa much aa *-| 

poanble from eonlact with the air, and 
therefore the precipitation must be conducted \ / J 

in arceKi filled with coal gaa or other inert . \ / 

gaa The author usca a cylindrical tappet! I j i 

fanael, aa Ulualraled, provided with a .11 ’•| 

atopper containing two tubca for tbe replace- iLfl" ~t 

swot of air by coal gaa. Thia stopper may I IQ J ® 

he of rubber, but glaia if better, aa the rubber y * ¥|f 

ia attadted by the oitrous fumea. Tbetc 1 1 

eylindera may be roughly gratluated ao that N 

varkma tjuaaUtica of the reagent may be ' ^ 

■canred iotO^iem. Fairly accurate reaulu may alio bo obtained 
hr dtepeoainFiMth thia apparatua and uiing a conical beaker, - 
finally waihing out the precipitate with the motber liquor; but 
unleai tbte ia very carefully done, the rcaulta are oot lo accur^a. 

Snppota that a quantity of 10 milligrama of indium ia to be 
Inthiacaae iOto-ific.c. of the reagent aw plaoedia* 
ejUndar (capacity about 50 c.c ), 1 c.c. of dilttia nitrie add 
(about 2^) added, aad the aodrum lalt, lUbwlred in 6 c.c. mt leii 
of water, a iddU. The mixture ia well atirred (a gla* rod 
apanM rt.tbooBd aadwen bert), coal gtopaMd Into tbo cylindw 
for a few toeentbi and tbe tabci clowd, one by n ralte i!q>i tbo 
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|^*« B'olw.— 8 o«h> M».w«t«r was diluted U» on»-6fth, ud lk« 
Wdtam Mtinulcd in :; c.c. Cakul»u-d w aodiuia chloride, tbf 
:lavulU of throo mtiiuationi woco: 

I * gruu oT chl«i,l< |„ loo gram of m.mttr 

* *; :: 

’ •' •* II 

, Th« ipociBc gfMity of tic Mmple wu l OilS, nod the lUu 
,«iount of »li^ 3 393 gram per 100 grun, of m-wU^. (Awac. 
.BBlnw for tiniiUr ica-wator ar. ‘> Gi grams sodium chloride per 
spectfi,^ gravity, 1026; total solids, 3'39 grams ^ 


#%io^^t of this invoiUgation was defrayed by » greet 
F CsBimit lasoaaiwir, 

iifci:'®”' “«««. .I-E. 



;€XXX.— OanAamaHC, jPttrl 1, 

- By tteoTO Kamtaia ud Abtici Qiok&c {‘kkcik. 

ftiffMrai, tlw C»iktmtu iuutohiu, At oM Urn* • muit; impotUoi! 

00 tba advent of aafranme ijuickly (ell inUi dkuMi 
( OTH l wo. k Satope, liut nevartlwloa lar)!« quauliliaa are lUir 
caHintod, more eeperiall; in India, aixl eitiplo^l (or dyrin); Midi 
pif eot naoufaclare. The inl ctiionrini; matter, rarlkuniue, ia 
|H«iMt in tbe 8o«en In tlio rxt4'ni of u 3 ui U li per »iit. (flalvetati,^ 
das. i'Ayi., ISIS. [iiij. 25. 33ii. u>f:t-llier «iUi a very largo 
uaottot ^ a acdable yellow sul»tau<'e, winch iii uweltwa and even 
parmlol in the dyeing operAtiou. Although carihaniiue ia apedally^ 
nUTMting on account of its auhstaiitivo dyeing |iro|>oi I ies, it appear* 
Id have received hut litllo attention, and fhia is piohahly due to, 
he tadioui and expentive character of iho |u<culiar opeialimii whiclt , 
ue oacOMary for ita iaolatiun from tlio plant. For this purpoee, 
I il tuntai to extract Ihu tlowen. which have hern prin iously washed , 
eitli •atM in order to remove the yellow aubatauce, with dilute, 
DdiiUB carbonate aolution. If the alkaline oatrai'l be usw acidified.: 
aiUl eilrie or tartaric acids, tbe carthMuiue u precipitated in ao 
ioely dividod a condition that it cannot Iw suivoaifully iullect«d, 
md loobviate Ihia difliculty cotton or llax ia dyed with the colouring ' 
nattor by uumerxion in the aikaliuo liquid, followed by a nib- 
equaot acidification of the dye batb. The carlhandlio ia now 
moved from the dyeil cotton by means of lodiuni carboutO;! 
oltttion, and ia de|>o«ited from this extract by means of an organii! 
cid in a purer and more granular form. The crude matorial 
nployod in thia iiivettigation was procured (rum Kyoto in Japan, ! 
a which country il finds cousiderablo employniont aa a cosmetic, 
^oriti preparation tho aafDower, which is im|>urted both from China ; 
nd India, ia aubjected to a pruersa very similar to tliat outlined 
hove, the alkali being lupplicd by plant-ash extract, and the organic i 
rid from tbe juice of the Japanese plum. Conaidcrable experience 
ppean to be neceesary in neulraUamg liie alkaline extract of 
b idant, and also of tbe dyed cotton, for, abould this be carried 
ayend a oniatn point, a brown imparity is lubtequently depari&|,> 
hieh eauM* a cooaidarable deterioration of the brillianey of tint"’ 
ilotiring matter. The yield of dyeatuJ varle* according to &e 
Hxltly of the jplant, bat according to figurte given by tbe Japanesn 
Aker, SO lha. of the dried flower* usaally yield idwat 285 grama of 

erode cartiiMaiae.^ 

^pla* M carthamine were alM nroeored by purebMe 





jIte'teCMtbmt, Imt ihm mmmkm m 

nm, « Ba« oi lU 

^loiybt 6fifU**lty derived frwB wBowf, ik® wd, •W“**«y 
4Ha d««BiK»«J during lb* wlwrtioo pixunw; uuiiwim, is 
imU *»!>««' tbii »i>B«> mrthod of MatiiW fc»d b«»» 

"»U«Bpt«l. f"' incmrrution it yi*ld«f 15 7 |ier e«nL id »»i 
nikly rtlrtum tirii- «a'*. ‘be ub of tb« JopuiMO produrt 

(15 « p»r «iit ) .oniulttl uIiBwt •■nlirely of pol*»nnni euboatte. 
i tin- fn»t to iiivnligatc i-»rtli»iiune (J. ft. Cktm., IWf, 

111 33 iltni-nlH'-' tliii lult'tant’i' u colourlctt nrodlflo. wbk-l;, 
L’,ir<.*.dlu->-i in tbe pri^mn of »lk»li, wrre ronirorted inn, 
cwUnimrin, tho true rolouring mutter. Scblieper (dnita/e*, 
eg 3,>.7,, however, r..ii«ulered llml l‘ttu«r’. iiUt«ni«lU west 
*1*, lately ineorrei t. »nd he un.l»te<l carthaDiine in the form of 
green, iri.le.. enl, red eru»t.i. or a. » graimUr, greeniab red powdrt 
tu wbifh he aiuugned the formula When ilignrtod wiiii 

boiling ahohol, it wae eonverte.l into a yellow .•ompound having tin 
cominwition A«ording to Malin ( Inno/en, 18^. 36 

117), carlliamine give* p^hydroayUnioie aiid when digwUd wilt 
boiling |i«ta»ium hydtoaide wdulion, 

Mneh more recently Kadcllfle (J. .SVe, ftyrri, lh9i, 13, 158), he 
Mtracting an air tlried ranpereial paate ealrm-l of lafflower with 
methyl alcohol, .ul«a,-<,uentty evaporating the aolulion, and addm.* 
hot water, ol.taiiiid a product cryatalliaiug lu ted, iridearenl nceello 
melting at IW -I®' (provisional), which, when exposed losunligh!., 
ehang^ to a ted powder. A aludy of the absorption ipectrs i! 
•oluUottS of this Siilistam-e, and an account of iU general properliet 
are described in Ins paper, but he reserved analytical details for s 
later communication. 

Although earlhamioe has proved to bo somewhat more sUhe 
than was antieiptod, the ease with winch it undergoea alteration la 
the presence of most reagents, together with its expensive nature 
baa shown that the investigation of thU compound is an extremely 
difUottll problem. The communication of the somewhat meagt? 
raulU given below, and which can only tie regarded as of a pte 
liminary nature, is rendered necessary by the fact that oar joiti 
trork has now to cease. 


EiriainiXTaL. 

In order to repeat Kadeliffe's exporimenta (foe. cif.), some portice 
lid the Safflower extract was procured from Japan in the condito* 
at a blight red paste, but the main bulk coniisted of the dried 
Whitanee in the form green, irideecent frigmenU itill attarW 
to the atlken mattfial, oa which it had ovidently been drawed. 



rm I. Iin 

A:^ag al'tk* «K^B«7 lcwip«r»tttr«.^«i» 

^ K'£k* fimlj dniM madHioa vtlb n*tt;l (Jndiol, tnd r 

fH 0 ( «MKpitntitw Un Mlntioa vat tmtcd vitli hM vabw. On 
jf IS bo, hair-liite nmllea wparati'd dot, which, vhen collected , 
dritd, focmed about 6 per teal, of the original material, and ^ 
..ridcat]; eormponded with Radrliffe'i preparation.* RxaminaUon 
j]^i««d *b** n(A only wu the undi*otv<d •uhaianre, which ittU 
fontainad a largo quantity of the colouring roatler, niiwt yparinjly 
iuluble in hot methyl aln.hol, but that the dried cryatalt were ala# , 
but Uttle attacked by tbit loivrnt, so that a rerryatalliaatinn in tbit 
nianner was difficult to carry out. It (u-tordingly acenii probable 
that in the colloidal condition rartbamuir is sniiicwliat readily dit* 
toletd by boiling alcohol, but oilier* no it is not, and hearing in 
mind itchlieper’l stalemciit (lor. cil ). that carllianiiiie ia doconipoted 
by long boiling with alcohol, tins nntliiHl of luirincalion, which 
iurolvcd a long digestion with wry lart’e quant ilies of Iho tolvent, 
waa abandoned, KaiMifle found that ulicn the »afflo«Tr ettract 
be employed was cvajKirated to divm-as on the »al<'r balh, the 
heating deotroyed the eolouring nialter, hut as esperimenta with 
the Japancte product did not eoiiliriii this point, it is evident, that 
in the former case some s|><Tial impurity of the eatrast mmt hay# 
been retponnble for this ehaiicc 

In order to dev ins* a more ready inctlmil for tho puriUcaLion of 
the rnide material, re|K'aled trials were earrhsi nut, and ultimately 
the Hic of |iyridine vas miopted. In this liquid, carlliamino somo’ 

■ hat roadilv disaolves, Itiil owing to the srnsihility of llio colouring 
maUer. it is preferable t<i eondiii t I be eatrarlion proi-eaa and Ibo 
jiilaequent operations at as low a leni|>eraliiie as possible. Forty 
grama of the finely powdered material were IreaU'd with fOO c.c. 
of pyridine (Kahlliauni's I) on Ihe water-bath for almut fifteen 
minutes, and the undisanlved residiio IrealssI in a similar manner, 
first with 'JOO c.c. of pyridine, and finally with 1(K) c.c. of the lane 
solvent, or until the filtrate was not longer red coloured. Tho 
united pyridine extracts were now ismeenl rated utider dimitiUhcd 
prcwire (40 mm.) at fio to a small volume, and warm water 
was then added until a f.aint Inrhiriity nrturred. On kwping, a 
beautiful aomi-aolid. crystalline mass was oliUincd, and this waa 
collected and washed with a little water. The product thoa obtained 
hsd a very pure appearanre, ami averages!, when dry, 32'5 grami, 
nr a yield of S6 per rent, whereas the immlnbln residue waa ID'S 
ffam*. or 26 per cent, of the original material. 

KxaminaUon showed that the crystalline carthamine contained, 

* Thais nyriaU containol s Isrgs smomil of J|iMrs! mstier, sppsicutljr in 

-seisaathia ^tb the caithaiaibc. 






to rmoTt t2» t&o i, i j^i.p m ^ 

ii-IWUH Jj*iw»hi», «frt 

^ (MtbutiM pwiivMj nSen alltnto u tto pnNBW « 1)« 
‘^Qsiib ftcid, tl}# inorgsnifi vuil^ could Boi 1 m wvH 

» ttcatmcnl, bat nperimtst udicktcd Uial ibii eoaU U 
(Acted bf repnued miUllijutian from pyridine, »ad waibii^ «itb 
JteUf. UafiirtuMUly, however, it U difficnlt to rewwr titi>f>e.; 
,totily the colouriiii; nutter from the pyridine moltier Uqtiori, *iri 
j( in Meb uperetiun liut 60 per cent, of the duioWed nbitanee 
^perete* on toelmj;, the l■l«« of the very eipeneire cirtiiMniBc i* 
(trieiu, end the virld of the I'iicmically pure conpoand dote eef 
wntm» mote than 25 to 30 per tent, of the originel dry extract. 

When purilinl in tliU luanntr, carthanrine conUini pyridine ef 
cryitaltiiation, which u not removed by waihing the cryataU with 
ether or bcniene. Kor analyiu, it «a« dried at 13S° or 160°, and 
when anbydrom waa extccdiiigly hygroacopic, a fact which rendered 
the weighing oporationi lomcwliat dilHcult : 

Pound, C »58 If.. 5* t:,<68 .33. .57 91 ; 11 4 87, 4'23, 4 M, 4'9i) 


CmIIiiO: (Schlifper, /nc. ril.) rtxiuirc* C = .5714 ; H- 4 *6 per cenj. 
Si C^H |,()7 reviuirc* (' 5S 82 ; 11^.4 57 per cent. 

C*H„0,5 .. C-5814; 11 = 4 65 „ 

.. At obtained in ihia way, rarthamine ronaiata of bright scarlet 
:(«tcnired, primatic ne<.dlea, which melt and decomptee at aheat 
<326 — 230°, a point which is considerably higher than that given 
proviaianally by Kaihhdo (foe. fit ). According to Hchlioper, sad 
abn to Radciiffe, cartbamino is freely soluble in cold alcohol, and 
itbia it curiom because the chomically pure substance, aithougi: 
giving with ethyl and methyl alcohols a coloured solution in tk 
ooM, waa only sparingly soluble in these liriuida, even on boilbf 
On the other band, it is aomi what more readily ditaolved ky 
methylated spirit, but is almost insolublo in acetone, in which again 
Radcliffe atalea it is freely soluble. I’arthamine dissolves in dilute 
alkali bydroaidea, sodium carbonate, and ammonia with an oriis(r 
;«dotir. and on addition of acid ii rrprecipitated unchanged, bnt Ik 
^prodnet exhibita the somewhat unfortunate characteristic of thi) 
.enkraring matter that when collected it cannot be waihed wtlli 
5itMer without passing through the paper. If carthamine ii, hev 
jMW, dhamived in a litUe strong ammonia, the solution treated wits 
Ig^aaiat acetic acid, and then with ite own volume of alothol sail 
'bulled, the colouring matter is thus deposited in a brnHiUfuliy 
.etyaUUine coaditwa. Cold aikaline nlutiom of the lab^aaits sufn 

h the fonharion of a bi«n 
a Uack.cdoiir^ 


nddaiioB OB the air, wi 
’ dowi 




HMIX: Citnuiuit, ..MIT L-'-vli)#' 

<wSi » 'jhjff 'wd-wb«wl idiitii(w,'« 
100% gireii^fl^ nUr atfiabt ptetpiuu,, 
p^Mi^ d;«iBg propcitiA Md ii rnlahh ia alktlu 

pHIi » ftMB «oimti<». Although r«rth»mine in B«t pertopUhlp 
fij cdd ^lute utdi, on hvating u> aKoretioo pecan viUiv 
fanutaua d • doll brown prenpilate, which doet not oppour to bo < 
me^tihlu to etTiUUiutioo. Hjdrarhloric acid (33 per cent.), ial 
the praMBM of boiling uctir arid, rrarta •omewhat aimil«rl]r to 
ndphurk acid, and the product it tolulde in allcalia with a S^ow 
lint AktJwlic lead acetate gives with^carlhiunine a bright acarlet ' 
prucipitate aolulle in water, and aimhi.Iic ferric rhiprido a dei^ 
brows coloration. When ciamincd I'V Zi isii’s method, no trace 
o( a methoiy-group rouM I'c ulii.iine<l. wu to be eapectedi 
frtan ila behaviour with lead a.etate, carlbaiiitne it devoid ofj 
athnity for mordants, but is per tr a siil-slaiillve ilyestuff towardj 
lift, wool, and cotton. .s 

* drtiM 0 / SUrie Aeiil . — Nitric acid (I) 1 0 ) distolvi-s carthanunej 
with a deep orango coloration, from nliich water throws down a 
trllow precipitate. The acid li<|ui<l. when eva|iutali'd to a small 
'balk, on cooling aolidifled to a rrystallino mass, which was drained! 
on a tile, and recrvstallised from water. It coiisikled nf pale yelloW: 
leafleU, melting at IIS K’O’, and had all I ho propertitia of picrio’ 
acid. 

Aelion of Fiiif A ,1 fto/i.— Cnrthaminc was hesteil with ten timei 
its weight of potassium hydroxido and a lillh; water (0 '.'10 -220® 
for about fifteen minute.s. Tho pslo brown colnnrrd melt was dis- 
solved in water, the solution neutralised with mid, extracted with 
ether, and the extract evaporated. A rrystallino mass was thus 
obtained, which possessed a strong odour of acetic acid, and in 
order to isolate a phenol, if such was prcjient, it was dissolved in ft 
solution of sodium hydrogen carbonate, and the lifjuid agitated 
with ether. As this gave a negative result, the solution wea again 
aeutralised with acid, the substance recovered by meaoi of ether, 
and purified by crystallisation from water. 

It eonaifted of colourless needles, melting at 208~-210®, and had^ 
aH the propetties of phydroxylrenxoic acid. Malin'a statement! 
(foe. eil.jl is thus confirmed. 

.trfioil 0 / Dilute dft«/i.~Exp«rimenti were now carried out on 
the action of boiling potassium hydroaide solutions (50 c.c.), vary. 
iB| in ibength from 00 per cent, to 1 per cent., on carthamine 
(I gram), from which it liecame evident how vmy setuntive this 
ooloaring matter ia under Ihoe conditiona. The lolutuMi quickly 
beeame brown^-yellow coloured, and, on nenlraliaatkm with acid, , 
a brown {ffcdpitato (A) lepat^, whjpb varied in quantity 



JW* raMi*; cijmuMnr l 

t Hm eoaoratmiofl of (to tp of tb 

Tbax, Wii^ «iUi 50 ptr mA. allRai Iw M 
J |«r, Imi * tra« of (hu brown product wu obUiiud, vbmti 
ft ptr emt. olkoit the *«« ftbout 50 per cent U wh c<dlect< 
(to r*e*r liquid repteUdly »ith ether, end tto ether**! 

i^treet evapuretr*! to a imalt bulk. The rceidual t^iioii «** 
irmUil with lU voiumi* of liensene, and alow!^ conccittrald 
with the r*KuU that at fir^t a amait quantity of a r^c 
whirb waa fiUereti off, and on further diitillation minute cr|iUlt 
« were d^p^i*lted TK*^ were and rryt^tallUed frcun wab? 

' in which they wef« very ^parinelv soluble, until L-olourl<*§. (Pounl 
(■ 73; I! 4 95 <', 11 , 0 , rniuircs H - 4 8il per cent . 

It cofuwtwJ of lofjjj iiwrdlfs, whirh ifieltt'd at 207 205®^ and gate 
with ferric rhh»fifi«> a hruwn i:i;i<»rati»K! Th«e prujKrtiMi 
that it wa* proumaro’ a*-id, and thU waa ctmftrmcd bv a c*)mparif< c 
with the lynthHical prixlm l. pripartnl amuding to Kigel'* diny 
tiofti {llff , 20. 25;iuj ^ 

The Wntrno mother lujiioit from Hhhh the foumarir arid hid 
separate! were concent ratrd to a very small volume, and on keepsr,.* 
otemight Wcatiio serniwilhl, owing to lip* separation of crTsUlv 
Three were I'otlecbd. drained on porous |K)rrelam. and rrytUlli^ 
from water with the aid of antiiul charcoal When obtained k 
ihii way the siiUtancr m*'lie<l at 1 13 ! 14-^. but a* it still conUinrt! 
a yoUnw impartlv it was carefnllv subiimet} Wtacen watch 
and finally ‘rysutlintl from water (Found, C-08 7fi; II ? 4 9*' 
(hll^O; rrquirni {' H - 4 92 per cent ) ft now fuse*! 

Ufh-llT*', gave with ferric chloride a pah- violet coloration, and 
wan identifted an phydroxylM tiialdehyde by comparison with tl- 
lynthetical product. 

The hrown, resinous compoiiml (A), also prmhiccd hv Uic adic?! 
of the alkali on carthamine. could not lio rrvstalliaed. and ***' 
therefore again aubmillcd to the ac tion of the iMuling dilute idk.v: 
1ft this manner it yielded a further quantity of pcoumaric a«H 
and p-hydroxyhcnuldehyde. and it thus appi'ars likely that no thir i 
ether siduble product can Iw obtained from carlhamine by 
TfNiction. 

Ci^iamine iaalso dreom|)osc<l when digested with stroo| l>oilu ^ 
barium Imlroxido s«>l«lion. and there is thus produced a* trac** of 
|KOumaric acid and phydroxyhenialdehyde, together with a larp* 
quantity of hrown. resinous sul>atanre 
ddioa a/ Iffdro^fn J*eroru!e. Two grams of carthamine, dit 
tolriNl in 200 c.c, of t per cent. Mnlium carbonate solution. wrr» 
imatad with 3 8 e.c. of hydrogen peroxide (Merck’s perhydo': 
ftsd ^l^q^iid kept overnight. The roaulUng yellow KiliitK^ 



aisra ntKiiis: eiKnuHiXB, Piir i, 14S1 

eitnritd viUi tOm. mi ib eUw 
»»<j|i<i»itiit . Tb ]r«i)aw, njvUltiw Kwhui «ii pariM I 7 
iiJiffiirttw titm nitt, in «Ucii it wm tw; iquriagl; mtubl^' 
(■plajing sninal rhurotl. (Pound, CaSS-7S; n>4’%i,: 
CjBjOj txjnmn C=Ci'R5; H-t ?*! p« mnl.) It mtdud tk 
2<)r— '308®, nnd »»a found l« «>n«ist of ]>^umu'io »rid, Eipcri- 
aaite on tb oxidntion of ratibunino vitb porhvdral nrc thn 
mnM oat in th' pnrsfnoo of jfftic loid. Addilion of «»lor oMucd 
Uio wpantion of » yellow. p Utinous pfeeipilato. aniuble in nlknlii 
with a yellow colour, and which separated from methyl alwdia! 
and water in an aniiirj>hoiu ronditioii The filtrate contained 
yraunarie arid. 

ftmofltarlhuminr One tiiioit of catthainine, dinolved in 
15 r.c. of pyridine, was trt.itisl with 11 cc . f Iw-niovl chloride in 
the uiual niaiiiier The neat <l.sy addition id water rauard Utt 
ergtaratiou of a n-sinoiis ma»« which was |iuiiiM'd Ky adding; ahsohot 
10 ita lolulion in arctmic. and rcpiMting; the same operation two or 
Jhnijliip. Two (iistiiut pft paratumn wtrf* niatjt*. Imt up to th® 
|ira«B( alM^pts lo t mtaUiac llut <'oiii{>oui)t] havo f.n!M To 
rfft^in th*t it wjis ct»mplotflv lH>iimyUtwr i! wa* ^uhmiilM! to 
iKe ftc-tioD of bcniitic .^uKvth itU* ait for a few mihuten, and 
r«i»ven*d hy precipitation from aKt>ht*l 
Found, C :0V)i 11.4 11. I’ II 4 1'J; 0 70'9'j; 

1C 

ri''|uin"n (’ 71 3S; !! 4 IS )ht rent. 

.. (’ ToVj. II 4 1!1 

li I'oiuiuted «.<f A piilt* ml. aitiorpliouit fiemtior, wiiirh sintered atr 
‘Ibf-, and nieUttl aim! (loe-t»mpf.>.('d at ‘ 

Attempt* to prcp-irr a t ryMalhno ardyl di-rivalivc • from 
rarUiaminc Ity Dcnin^'cr » im tlifKl have aa y» l hnn unKurrt^fuL 
Bf the action of iKiilmj: a<itir .iiihydrjde, the adclylation in liccom' 
|v«nie(i hy decornpuMtion, the Milution rapidly (Urk(i)«, and i^ivet aa 
iniWinilo antorphuus rumptmiul. 

Oo araiunt. also, of tho extreme ftciisitivcmcM of cArthamine lo 
alkali, it dins* not :^prar to l»e to nitthylale this colouring 

nutter. either by mean.o of methyl Kulpliaieor methyl iodide, without 
At least aomo portion of the pnHlnrl lo'dominK decompoied, lutd Wic 
rraull oi numerous exponminla iiHliiaUMl that this was the case. 
In the hope of obUining a more satinfartory r»*sult, lb© ad-ion of 
an ethereal solution of diazonielhaiic on carthamirio was studied. 
The welldried colouring mattdT sus]>cnded in anhydrous ether was 

* th9 icMM’phoux sidvl4nr<‘ tbo* |«rn4ncod gsTP C -StT'fS, Hw4 St, itid s^y«^ 
Eody «!l with C^HisOniCjH.Ov* «hicb fwjuiraCB^fii'JB; H»4'«»p«rc*-nl. lu 
H»«ty waa hm«w, deuUfal 
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.am ,«r w» . 

^im|«olth»iahtMK»fra«r>ditoyow. ,Jlfttr 
^ emigbi, Ibe product m adbetcd. bat a aiwiMtiwi 
iViitir bnlfc of tlw mimie* mu foud to b* iniubblt m tK 
ad in *pp«*r»nro aoinnvbAt nccnblcd cofb* By ScSKrt 
Ott, ptcKiuc of juethoxy gienp* coold act b*, dclM(«(j. 
jb ropciiiion osiperimcot ^vo ibc lAinc rccult, cad H mu . 
Ilut in thu cAto tlio liohaviour of (ho diMomethm » abannul 
la ndditioH to ihu ptmlud, a owaII (luontily of yrib«, anxiqdiuua 
lahotAUce »i» »l«*> formed, which wm soluble in nleohet, 
na Aiulyo* dhl* ^ ’ “"d potoibly contAined a tnic 

iMthyt ether, but the yield wiA not snf^ently good to pennit of 
jtl ftttther eXAuiostion. 

A itudy WAS now made of the oxidation of the crude metbyUtien 
product of cirthxnime, |itiii»rrd by moAiit of methyl mlphttr. 
Three grams of the dirk coh)uri!d powder wore shaken with M cc ^ 

I per cent, srxlmen carbonate solution, and 10 c.e. of Merck s 
"perhydrol were then o<lded. After keeping overnight, the yellee 
ii(|nid «w filleriHl, and the filtrate extracted with ether. Oo 
wnporaling the ether, an otangceoh.ured, crystalline maaa wm 
phtaloed, which possessed a strong aromatic odour. The product 
|rw eryxtalliied from alcohol, omphiying animal charcoal, and wu 
bbtaiaed in pale yellow newlles, melting at 170®. (Vound, C«67'00i 
tyi,',0, rw(Uitei (•- C7-41; IT = 5-62 per cent) This 
^cid was found to consist of p methoxycinnamic acid. The alcoholic 
|MUMf li<{UaC coiitamrrl tbo highly aromatic substance above 
TSferred to, and this coubl tie Imlaled on account of its insolubility 
a iodiiUQ hydrogen cacbonato solution. The r^uantity obtained has 
at yet been too small for analysis, bnl it most probably consists of 
jMnethoxycinnamaldchydo, a substance which has apparently not 
‘yet been synthesisvil 

Orsdution icirA r.'ArowuV .Iro/. The oxidation of the crude 
yltrihatoina methyl ether with chromic acid at the ordinary tem 
^partture was also carried out. The main product of tile reaction, 
tillable in ether, wa.-. a colourless, crystalline acid, which melted 
ftt 180^, and wa.s found to consist of anisic acid. A small quantity 
‘0 a teeond 'substance, which was insoluble in sodium bydn^ 
Ijtrbonate solation, was also isolated, and this possessed the eharac 
^tristie odour of aoisaldehydc. 

r Aceordiog to Schlieper (foe. fit.), when carthamine is digested 
Mtb boiling tlrohol. it is slowly converted into a yellow lublUncc 
;l#1i» tontilaO, 4 B|«OwandB«lcliSe (foe. nf,) ih» ^aUa that it 
■ vtl mM that alrobolk aolutiona of carthamine r^iidly dectpnpme 
: pndBctma o{ » yellow coloaring matter. Attempts to 





■pyywniwap ^ .^*** *y * V:. " -■ L! 

J^^i»JHwJB^•tew•wpIw^lKrifl^wrtfc»mtoe1g’^^4^ 

,U idatiw n BMthyl denhsl, eUi^ tiaAd. (tt tte afd^nai^ 
^^ootoij a^t ti U»# boUini: point for I 005 pwwdi, or nuieg 
p^i^ire at 1®0° in »e»ird tatwi It u moat likely. Ikerefttre, th»^; 
imdiMlion of tbii yellow sulutant-e miut knee ariaeo from Uio| 

* srtioB of fO”e impurity prwenl to the eirtheaiuies of itchlieper wdl ; 
pytefit e. or (ll the iloohol they employed, although eaperfmenkj 

' ghoi^ that *• regard! the Utter thw eouhl not have l)een due toj 
^ ar^oo*. On the other haml. it haa h,"en drown that RadeliBe'* i#h- 
glaaee. both in rarltin!; point .vu<l sclnUitity, lilllera markedly aho 

* jnsm pure carthamine, ami it sui;r^ta ititelf as poMible that h^ 
eornpound waa a potaasium salt of the ei^lonrinf; matter, and Ul^ 
thw, atone would anticipate is Ic's stahU than carthamine iti*!f.,^j 

•Biat carthamine «how« a tcnileiicy in give a yellow product wa»; 
aicertained during tome exprrimonta in its acetylation* in thtf 
P prMwee of tnlphuric acid. Tims, if the colouring mattar ii| 
istpended in acetic anhydriilo to which a few drops of tulphorlff 
leid have bean a^ded, and lie* mixture kept for some days or U 
heated for a abort time on the water hath, an orange brown luh- 
llanee ia precipiUled when Iho pnvliict. it poured into wafer. By 
ettracting this compound with henrene. a yellow acetyl derivative it 
thui dia»lved, ami thi«. on hydrolysi* with sulphuric acid in the 
jtrweneo of alcohol, yields a bright yellow colouring matter.f 
Again, if carthamine U hoilol with ammonium earhonata tolution, 
a vellow liqtrid is obtained, which, when neutralised with add, 
does not give a prtx*ipitate. and on evaptrration to drynesa given an 
anrine like mass, very soluble in w.atcr. 

Aniline under suitable conditions also yields a yellow luhatancai 
which, however, in this ca.se, is readily cryslalli.seil. Two graoi ol 
Inety powdered carthamine, suspended in ITi e e, of absolute alcohol 
Were treated with 05 drops of aniline, and the mixture digested •! 
Ute boiling point for one louir. The e.arlhamiiie gradually dii 
telved, and, on eoolinc, the orange brown llrpiid gelatinaed 


Addiliou ol boiling water causerl. however, the formation of a cleat 
•nltttion, from which fine, yellow needles gradually separated, Wtl: 
after keeping overnight these were colleeted, washed with dilute; 
akobol with abnolute alrohol, and finally with ether. For 
purification, tho anhstaneo waa dissolved in a little hot pyridine, 
the lohiUon treated with twice its volume of boiling 60 per cent, 
alcohol, and the listening, yellow needlea, which i^arated on 


* WWa cartbsnitas is acstjUtetl in prtwnee of sine, 1 isiloiirless acetyl derirstlve 
is oHiiiad, which has yet only been isoIstBl ia sa saiorjitoia candittaB. 

I Aaawd^effl^eapi^ ht withhsUnatO fiathsc caafimiatiea is (iwslbk. 


>IfP CmUM^^fAMTh 

«Mo||^ toW ner^lM in * fM» mumn * B tlM MiM 
m^£e«mft>md tA fwiSfy, «md« jtoftka d % c<^ 

at«^wd iff Uilmni icctk ad4 bjr ^ aid « finr dn^ 

of ivalfr, tlt« «olutt»a dcfutrd mih boiHoff vai^» u4, iHbea eol4, 

f)w rr^iit;^ eetUK-tnl &na Again rKmUllk««d bjr thii proem 
Ult«r Irwitiw-nt htmtvef, provpci to be anneecKuy, for it wj* 
iikortAifie<l that no iiU«ratirm in the drcnmpMjtion point Iiad bee& 
Ihn* THk Auljutanct containwl Hitfogtn, lutd tW ji^kf 

•■ a^rfaifeti :i»> jK-r r<Kt of iht eartbamine «»plojrad.§ F lt 

^ analj^in it i»a» 4riwi %t ICt/-' 

Found. *:{ !‘>. fi'.'n. 505 , 526 ; 

- 'J'7l 

i* 610?*; n' 5'OO; N'=s2'29pe('C«ot 

i Tbw tthi« h, on h#^ating, devplo|>« a bright oraoga tint, 

anil for wliivh the narfie rontff.rHrlhamtmtit u prt^poied* eaa 

aUo )>«■- prrparrd l>y boiling carthamirtc in pyridine lolntioa with i 
UUl*‘ antlinv Dofing preparation very little detompoailm 
occur'! ; that s.«, in thr h'Ii&o of the formation of prodarta aoluhh 
in ether,* It iy aJnneit in’Kilulde in boiling aJeoboi, nlightlyr mor^ 
loiuble in iMitluig a<Tiic m id. and diKtolvcs in alkaline lolntioni 
with a pale yellow <olo>ir. (f the alkalifit' Ibjuid ix ueutraliaed with 
Iiydrochlnric mid nt tbo mlii. a gidatinou^ precipitate ieparatc» 
wtiicb. when cni!e« l«'*I .iod wa>h!'<l with water, gradually diwolvcs, 
imt if the achJihcd niiature u k»pt for wmif time or ia 
warmed, the prcvipiiaic Ihmoiimm more gramilrtr, ia then inmluhlc 
' in water, and hA» the dctomjMMitiou {Miint of the original iubatamT 
III a rMMond cxpcriiin'iil i mploying ji) p« r icnt }M>tav«iuii) hydroxide 
aofutioa. the solution w'.ui ktpt for sonic tinu. and the predpilaU 
prtMluccil from it by aerfic .vid, cry'ilaliiwd iiom dilute alcohoin 
pyridine and subnutted tn aiulvsiA; 

' Found, (’ bi) 77 : H ><>'.? per ernt. 

U d«f»*«injMw.Mi at -7:i JTi . am! v..ij» evidently the original 
etitn|KiUnd. Ily lK»iling with aatn* anhydride, it sKnrlv diasolvcs, 
but de«Hii|Kt9.ition graelually iHcur^. and the solution becomes obvi- 
coloured. 

pVr the pnrpOsK- of obtaining fuiihir information aa to Du 
molfi'Olar weight of tht.^ <ont{xmud, the ^ naphthylainine dorivativ* 
was preparet) by Wiling a mixture of 2 grams of carthtunins. 1 ^ 
IpraBUi of ^•nl^)h^lly!anlille. and 30 c.e. of alcohol for on© hour. The 
^product was treated with Wding w,ater, and the crystals whirh 
•eparatiHl on cooling weie odUvUnl arwl allowed to drain on por«Hi* 

• The dilate slcubohc moUirf ’»heu «cidiS<nluij extneted with ell;?;. 

|iw» s ttww dlscrystaltW mitW, which vuetaioed ^-cetUBMiv acid tiul asnbsU! * 
t«i^hUb| p>h|4iesyh«»al4thfli. 
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jjjiinilW '^ iiiBMt irj, Uw product vu mode into nrUiin 
dSMi idlh dedttl, tb* iai^Bblc rcmltt* wlkctod. waiJied «itlt 
Md ajidnllitod |krc« kimm {r«n iHSotc ppiditi«. 

P^a«»^iii ti VM drie^ »i 160 ^ : 
pond,C»63'i7; H-5 09: 

C^H||0|»C|tH«N rtquirw 0=!63’J3; H-5D1; N 12 per eeot 
lahthtifarthAminoU furms be4U(ifut oriut^ 
colMftd whirb, wbeft hratcd. bnome bright srarlet at(iiami. 

riioul »ntl molt uid tlertenpovt* 4t jUxmt 2fi6 -268^, 

It dtMobrnt in ftlkAline Dohiiioiis tKiih a pure yellow colour, and 
afttK* MtfBC time a pret ijulate «p3iat<r^, uhich Itrw tlie properiiai 
td jS-Biphlfaylftaine. ^ Cuiiiutiiie aKo rcAtU \tith cartiiamine, 
jiriiif » product ffsutalU-sm^' in L'liattnin^*. iTMiK’vtoltmirtt IcaHeU. 
wbich tiaiered at 2^". &tnl inclttHl and <l<Hx>iii|H>M'tt at alnnit 290^. 
Wben dittotvcd in atkahtio (he pale bellow liijuid ptM> 

SMStaibe chararlcnbtio (hIout ^vumitlmc, nml gradually de)M)aiiA 
cnratab ol tbu liiac Attcmpix lo pupare the pcltlorvtaniline 
tbiietlivo in a pure condrhoii, and iii.v|o with the ohp t of uhlain' 
ing a chlorine esliniahoij. ^mvo a gelaljnoui priHiiU'l, whuh wa# 
aot readily cmialli««t! 

Ai Ur aa the cvideiire is thrit-ftnr av.-ulaMe, thew* t omjHmndis am 
ptobaldy the aalUtd an aenl |n..v»HU»naily termed 
arid, Tliii coRipound. which wttuld apjHvar to 1^ Uctmerie with 
carlhamiue, ia clc^dy allnd to it. and preliminary experiiiienU 
mdirale in prohahle that it <an he rctoiiM-Hrd into tliin nduuring 
matter in a niuiph* manner * Owing to l.uk of nudeiial, no Berioiu 
altrnipt could W raadic to isolate the fi«Y nenj, and Kurh information 
which haa been ohuintwl as to this Buhstance will In* given af(«r i 
fttlWr coofirmation of its proiierticM 
Tbew yellow compoundi indicate that the moh«cular weight of 
durthamine ia high, being apparent ly repreM*nt4‘<l hy the formula 
and it wai intcrccating to obtain further roiiftrinaliou of^ 
thia point by the prcjiaratioii. if pfrusihie, of a }h>laMium aalt. WhuQ 
aa alcoholic acriution of cartliannn** u treattxi with poUitsium 
acetate, a colloidal pr(*cipitate of the jMitaK^iiitn nait it formed, and 
to this in a crystalline condition the fallowing method was 

adopted. Finely powdered carl liaiiune, Mis{>en<lcd in Innling alcohol, 

» treated drop hy drop with strong a<|Uwus poUaiium acetate until 
i clear solution is produced. On cooling, crystals separate out, and 
* Whtas cold MguUoB d usplithylsmiiK XAnlbocsrtlaminils is trMUd with 
shudi u4, sft« keef^ag. in rfp-^tsdiy ctlTKlr*! with •rlhnt to rriuovs a niphUtyl- 
Mstap. the slkaUas liquM when a?titrsliw!>! wiiH b jrJrocMorio sehJ gndtulljdriMdiU 
A mrdj, yeUow ptectpiUto. Oa knridig for aonw days, ihU slowly bnoomrs loJ- 
sad wl^ iSiaM»]r^ is pyndiu gtrea t red solDlion, cUarly osMsihlUig id 
^ that (iv«i by MhaadM with Uia aaaw solvral. 
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C^RgO^K raqwn* K»7-(){ pwMsi 


. vu* fgimnm nJt teaiOt at pm, iiUbMOit ud •: 

ihwQtiiwiwI «itb bat **t« iri^b libarukm of Um (nw oab>ai«|S 
^Ur, Ob ltii> uvuuut ui extoai o( water moii sot be addcdi 

Vsrilii; iU preparation 

* Jb acneiion with ike uiolet ular weight of rartkamimi, R 
»k» inlereelmg to determino the water of crjrtUltiaatioB k tW> 
jjitira atr dr)' niatcrial, rvideiiio of the pruence of whidh waaabows i 
by the liygranLupu: nature of ike anhydroui lubatance. In canyinji 
sot tbcee eapentncote, the colouring matter «ai freed from pytUnt ; 
by drying at IC*/', ww kept in air until iu weight waa eoMtani.l 
sod the lou uccaaioix'tl by heating it to ItXr' again deUrmiiiad : 
yottod, 6 'V. i< 01, 6 iO 

C^H,jO|,.'itl,t) re<|uirej II.Oi G M per cent 

. Finally, irx|*rimi nt« mbh; carried out by the elmllioacopic mttkui 
Its aacartain Che molecular weight of cartbamine, employing metby! 
iSteobol and pyridine u aolvciith, but without aucceM, due in tk 
'trit caae to ike liiuitcd aolubility of the euUtauce, and in the 
iffcosd apparently to alow decomposition .at the boiling temperatutr 

E ation was therefore made to Dr. Barger, who rety kindh 
tad to experiment on the subject by rovaos of kii nticmeopit 
] (Trans., 1904, 85, 296), employing pyridine aa > nivent 
IHm reaulti in three distinct experiments in which axoboistna wst 
'tUkd for compatiaoii were M.W.-56G, 537, and 551, wbtreu the 
:fl)nBSla re<]uires M.W. ~51€. Tliese figarat, takan is 

^osjunctioo with the analytical numbers given by the aniline and 
jlnaphtbylaniine xantbucartharninateii, the dclerininations of water 

K eryitallisatioo, and Uie somewhat less trustworiby evidence given 
the potawum salt, indicate that the formula of carthamine ii. 
or closely approximalca to The fact that carthamine. 

whan hydrolysed with aikaii, hss given only p^umaric add and 
^bydroxybenxaldehydu is peculiar in view of tho fact that this com 
!|WBnd contains so much oxygen, and that its bemoyl derivative 
isdicatea the presence of six or seven hydroxyl groupi. In view of 
pbt STOMOUi experiments wliich have Wn made on this point, it is 
dy that a phenol is also produced during t^ dccopr 
ugh a final experiment, employing some quantt^^ of 
, it ii hoped, be carried out at a later date. The recent 
KBroth OD carmiuic add {Btr., 1909, 82, 1611) sni 
t (shad., 1910, 33, 1387) indicaioi that in addition to s 





T m iBpiikUr natarti'lwd it wum pwible tlitt 
^ taRwp>n*"*> gM<T W:|m of tUi rJutndor n»^ exiit ^ 
% 'il'i^bitnHte tt pi«mt no ajftalliiMi dorintim ot| 
ortUittO toto boon pnpond, but it it to bo tvacabwod, la! 
nitrd la tho nrj iaportoat a^ariog mat tor irf logwood, bnaotf^^l 
^ uMBtltaiiwi of vbich b now door, that aurb u alio tbo caao. 
^ fact tint caTtbamiBa lo readily yioldi a yotloo eomponad • 
■jimiata that tha yello* colouring natlcr of uflloner may be coo-^ 
neded with thb reaction Thu cumpouml. «Lich up to the prwet 
haa eoly btea iaolated in the (omi uf a tyrup readily leluble ia 
:sattfi appear! to contain a glucutide, and ty diyeetiun with boilisg' 
dihito i^phurie acid a imall quantity of a iryktalline, yellow aub>^ 
atinea baa been uolatod from it by mrann ,<f ttlirr. K foTthorl 
alsdy ci thb product will be carried nut a» mh/ii ai the naraaaiy; 
raw matarial u available, and the conliniialinn of thb work oa! 
carlhaaiieo will ihortlv l>e reaumed. , 

■ f • 

Tbeuitbon are indebted to the itiM airh Kuiid I'oininittee of tha’ 
Chaakal Society for a grant, which hu lieeti partly employed to* 
cover tha heavy expenir of tbia invent igal ion. 

CtumWotUu' Itler.iX, II l.tlnillttoXT. 

Tat Uaiixuitr, 

btiiw 


CXXXI. — 4*-p-jV(')if/i<’»«/{8) Hud ik’ ''*-p-J/e7ttAadien<. 

' By WlLLiau Rexhv fcnaiN, juu., and Otto W'ai.i.afiH. 

Tat difBcnlty of preparing lulwlancoa belongiug to the terpeao 
trosp in a itate of purity k-coniea more and more apparent aa tht* 
cheeibtry of thb group gradually develop’, and thb difficulty b 
aKt( marked in the caac of the terponcs thcauclvei. 

It b true that the presence even of conniderable quaaUUei of 
hupurity doM not alwaya interfere with the chaiactorbation of the 
luhatauee in queation. Thus, for example, a terpinene (l'''-pKli- 
kydrocymene or A' l^nientbadicno) can be readily delected in 
nnnutea by meana of iU nitroiitc or by oxidation to at dibydtoxy- 
a nctbyhtdMpnqiyUdipic acid, aithongh it haa, ao far, not been 
found pomible to bol^ the hydrocarbon in a pure itaie. It b 
^ a comparatively aimple matter to demoaatrate the formation 
^ diptn^ A reactioo, althon^ no ma&od ia known by 





JKIflek ijiiUMrfHai di^lM* tM bt lr<4s 

I^MBKtdn cf MjNbmatim, Mth m OMii (S Ow (£b«i‘ Iwsj 
^pMit (inutittn of iBi|>ttri(,r iotwfn* in a wrj MnnM *»| »iii 
glfcaaewtMl# wMourwmt of pkyiitij pfopettki, hhJ it k, for ilai 
^JOWOB, ofUn very dillu-ult U> dctcmuBO viUi ccttaialy tjbo 
> of iliibt is rooiiitution uu the pbjrrtcal prt^Mliei tU 

| lorp<>n«. A» iti n»«i|i!e of thu, mmtion nu]r b« made of tW 
glridely diSerm,; hIum (ivon hy variou* invertigUort for tW 
f%M>lerular rtfra«;tiuii i.f a Itrpimn-, ami of lli( Uifficulty whkb 1 »i 
t«|wnaiutij of iiifuraltly ilftoraiininj Itio boiling point -f 
j'llipe(iU:m-. Tb» pni.atation, m a pure cuiiJitiim, of aicolioU atj 
S lirlfttH* of lliK tiriM-iic i;iuu|) iltiM not u.ually priaont ibo dilBctthin 
ithich luv'i' »n ft'-.jiitiitly Ihoii oliwrvtil in the laae of Ui« lerpt-nM 
timdKt If f». Imame it m often |eeMililf to coiivert tuch alcohols n 
ketoiin into wit! . rysiallucd dirivativin from »bicb the parin' 
aulwtani'e may lie rt-gi-rtfralod, and tbi* ai'ruralc determination 
the physical constants of such aicoliols or ketones is therefore s 
eomparalively litnplo matter. In order to obUin a Urpene in |j 
put« slate, It is beet to prepare it synlbetiially. but, even in tie 
CaM of lynthcsci wlm li appear to priseed in a simple manner, Uerr 
k always risk of intramolnular chango, ami reirnt iiiveatigali'sn 
hare empbasiacd the remarkable teiideiicy exhibited by iwriait 
groupings in this resjM ci 

In illustratiuii of tliis, it « only neeessary to call attention tc 
th« conversion of snbsiam-cs of the typo (1) into hydrocarbons 
the type (II), a chango winch has often Ui-n observed to lake plai» 


/' 

\. 


•II1K(0,II r VoilK 
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of carlion dioxide at comparatively 


dnring the elimination 
leuperaturm. 

In order to be ipiite certain of the constitution o( a gr,<:. 
terpene, it is nsiially necessary to prepare it in several diUrr'i: 
ways, wd it wss with tins object in vie* that *c decided joinllv n 
investigate certain U'r|wm's and their dciivativcs, the accural* 
deteruiiuation of the phpical pro|i«rtica of which is of unportajnf 
in connexion with the ijuestion of tho effect exerted by doul,.* 
ttnUngt in different positions. The preernt communication deal' 
with ^inentheuol(S) and i» W pmonthadiene, substances wbiri 
Mdi** been prepared by W. 11. Perkin, jnn., and a 8. PidJo 
(Tna^BSOS, 87, 639), and contains a deicription of an entmi,' 
of Ihwe substancM discovered M 

0. Walfich. 




. 
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tl» faftte of ifce doobb Unking, uid i^^-}i-m«BttMdita* 

Mm hm Uamnn*, 

CHM»<^^^!>COM»:cH, and 

nat only in Ikia roapect, but ala» in Ibp rrlalion of tUe donbla 
liskiaft U> mo maihtr. 

In Iko CMC of»4’ pmcnlhadiiiir, iIk tvm rthonoid linkm|( 
nn Eonjngatod. n condition of thiiiga ahiili oautn tha mutaculM 
nfracUoo of tliia lubitanoc to cjinliii oiallatiuii abovo tbat of 
fiBoneno (compare Trana , lOoii, 89, S.'oVl. 

Too metboda are now available (or tlio preparation of 
4 t^oteiilbenol(d). Perkin and Picklca (/or, cif.) obtained thin 
abebol from the eater of i’telraliydroptoluu’ a<id (I nietbyl- 
#»jWbb*nn«»-f carboxylic arid) by ilio atiimi of tbo Orignard 
ra^eot: 

•baraaa WalUuib (.fnnWni, I9<l9, 365, 97'J) aynlboaiaivl f'acetyb 
I nelbyl'4t<yc/(iliaieac, and (ben cuiivcrtcd tlio> aubataiiro into 
k’ ni«atbetiol(ti) : 

and ao account of tliu mctliod i» jjivcii in tbe prinont roniiiimiiration. 




4',lcr(y/ 1 mr/kyl i’cyclo/irrftte. 

In preparinf; thia ketone, tbe wmicyclic bydrorarbnn, bmethyt- 
dethylidenecyc/uliexue, 

ii converted into the nitrosocLIoride. and Ibia, by elimination of 
hydtogwi chloride, into the oxime, from wliicli the kelono it 
•Stained by hydrolyrix ; 


CHM#<®“i;^>CCl’CMi:NOH 




muM uis viutoil 



L 3 S»’ tMt Ikl* W 

'fnptni IB «PB>Ufnbl* (juatMit hw iw i li • tiw~itwiiH|>t>.ia 
MTtnl iatnwtiiii; (tenu^uumcrir dtrintivM ponibl*. Ii* 
•ifemMblaruls, » abtstBcd ia aa auallaat jrWd by tU 
^pacoa dncrilwd. oiaf b« tapwraUd, by npaatai cnv 

1«1H r*‘” fnm attlona,* >aU> tm dnUaet labaUlicM. T)m au^t 
!lfa^(ly H>tul>l« ctiinjxiacel trytUlliM ia accdhi, and mdb « 
tli» Riur*- fcwtily aolubte umaeride cryitalUwi Ul pUttt, , 
^ad Bwhi at 113 both ar» volatile in iteam. Tba 

BMltmy vulMtaut-e yieldv, on ratcfui treatment with piperidine i 
nilrolpipttidide iiieltmir at 131) |3|^, and the aune traarin'M : 
eonvcrti the ieminride into a iiitrulpi|ieridid« which melta u 
il3 tHif-' flolli iryBlality? fftHii methyl AK'f>hol in lucb itmi'v 
|orni 4 that it w imjX'Xiihh' ti* (iutiiii'uuh th«tn hf thrif 

jipp«aran<¥ only. Ouririi; Ih** ih tt rtnination of the ptuM 

oi the iittroipi|)eri(ls<h' in(-Uni)(' at illt i the nn 

HI fit* that the mh«taii(Y. attrr it hai] crytullUeJ in the tube, 
TQeUetl at a hii^her ti-mperalurc than U'hire. When 
titiae were niuiteU in a ti*^t tulH*. a strong' ixlour of pipendme tai 
aoiked, ihowintt that partial deetjtnixisithm into the oxine vu 
tekioi plate (mrnpaff Wallath, T^rpi/ir uml f'amphtr, p* 80). 

The rteidue, after i ry4taliiiation. (lieltetl at 131**^ •hoei&| 
that a convrir^h'n of the (owt>r melting nilrolpiperidide into the 
kemeride of hi(;her lueltiiiv; {H>ini had taken place. That thne 
llitfolpipcridrdea are merely jitereoiioineric and not chemically d» 
ikoci ia proved hy the fai t that IkHIi, on elimination of hydrr^^ee 
^chloride, yield the !tan>e oxime. In preparing the oxime of 4-acrtd 
I methyl A' *'y^f«hex« ne, thi* midc mtroeo chloride may therefore 
be employed, and experience han shown that it U better to avud 
,th» ttM o( vodiuni nicllinxidc fnr Ibc cUminstimi of the bydrops 
chtoride- In »u»<i eaxM thu rcA^’cnt hui Imhoi found to bo useful, 
but M B rule it is ii> l.c av..iil(d liecsusc of the poaubility of tb. 
formution of ructhoxvderiviitivis from the nitrnKM.bIoride by li» 
exebange of chlorine for nictlioxvl (compare Deuaaen, drtroj/rc. 
1909, 369, 63). Traces of such methosydcrivativai are difficult tc 
Waove, and are apt to );ire rise to inaccurate observations of thr 
properties of the oximes (compare Anniilrn, 1908, 369, 303). !b 
Um present instance, the «xiium aadate and acetic acid mctb.d 
was employed for the eliininalion of the hydrogen chbridc si'l 
excrilent trwults (Walladi, Trrpaie uml Campker, p. 86). acd 
dttring the inveetigation of the products, the observstian was msiie 

* fetehairinliou ee the nilabUityet •mIom br Ihs crystalluatieii ef ni'.’ »- 

'^essad Wmilar <i«rintiv«ii, eoiB|)tf« Walbcbt ffffou und Qaw^kir, p ^ > 
imid IW, 836» 42. 



UM ■■■» <iup VM * niatiraljr rtatife iiit«nu«dit(* Mt<yl 
W ptadumd •ecwtUai ta Uw •ciH'nif : 

cbii.<^S^>cci-ch«:so» s 

Tk* •hicb in thU cue is i* dKompoiid nn 

diltilhfr**"*'* unitalunud (uunr, yi 

111 preparing the oxim^. it i* Ik-sI Ui th? product of : 

el vdimn on the hrsi under dimintthfld| 

&nd lbw» under the ordinary pU!(Mii»- , ilie pr»Kiud it 
trTXtalliscd froni methyl ale.du.l wlini the <iti. p 

kt readily ohtJunH pure. | 

Fn the acetate, which wlieii (piito pine (-iiMalliseii in l4rge.| 
trantjuirent rrynUls Vnd melts at HI h m t ixunplHidy': 

aerompuactl t>efore the eryr.laIlisatiMi • ( the nxmie. rrups of rryaUil^ 
yparale fwm the mother ii<|U<ir. wim li melt at alMuit K;»“ and roniiiii 
of a mixture of the oxiine and the aeeiaie. Thm mixture ia muds 
Bture wlubU in methvl ahi>hid than the romjMmetili, and can only 
ht arparated into thew hy ie<li<ms fraetii.nal iTviilalliaalion. 

In preparing 4 mi'ty! 1 mfthyM*''yd»dit'Xeiie, the pure oxime ii 
dKumpoi^ hy warming with <lilute .viilphiitie ac id, tuid itul)*tH)UCnt 
dUtillatioTi in a current of steam The n.sulliiig Itclone always 
cantainn lra*'eaof oxitne wlin li fwive esc apee! hydrolysi*, and in ihiXi 
aa in all oilier similar c.v*e». if the pur** kct««tie is n-^juirwl, it ii 
n<<f**ary to purifv tlie elude pn*ducl hy converting it into Ihf 
nMUKArbaaone. .4-; 

This derivative (m, p 21?- ') is them cli'i ctiiijHwd by dilute aulpbufic 
or oxalic a^’id, and tlie ki teme puriluci by dwtillaiion uiuler ordinary 
pfiamrc. The projKTtiev of I a^- tyl I methyl ryrh^hexrne art* the 
following ; 

B. p. 210-211’. c/.,. M.S:iO at 20^ 

M-41 22. rahulatid for M 4184. 

0*1703 gave 0*4887 i'\h and " b»Hl JUO. (’ - 78 3; IlrrlO’i. 

’ CfUiP requires (' 78 2; U-d0 2 per cent. 


At lo^ temperatures the ketone luiliilil'icN to a crystalline miurf, 
ahjch mdts again at almut - 20 “; it U rather Moluhlo in wiUer, 
iad has an odmir rwembling amneed. 4-AcctyM methyl-i*“Cyc^e 
hexTOB U iaotwric witli 4 'ac<Ayl I methyhi^rycfohexcne, which is 
U^rued by the oxidatidn of ^Icrpineol (lo. p. 32*^), tlw iaomerwm 
Umg dot BMtlj to the poaition of the etiumoid linlutig. The 

ft a t 
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i^Tln difercflCTs in ll^r phyninl profwrtit* of U>« two k«t«n« in 
^ Ijrtemeiit with tin" ^'tiii-tili»*tion whkh K. Aawer* utd f. voj 
dir Uo)<l«i <2, J-l'iC) ind othni hive deducod u ili 

mull of Iho dariunilioii of a large number of ciM*, lod whies 
it briefly it follow*. Kxpiricti' e ehow* that, when i double linkitj 
iu I petition removed from the earlKiiiyl group l»«ome« conjugitef 
with thit gronp, there it an increaJU' in the boiling point, deutitt 
and reftiaive index, and of these proia'ttiw the increite in lb 
lefrartive index it tlie must evident in the partkulat CIM umki 
te*kw. 


Coiteerrion "I i \ mrlt,;il i> fycM,rrrKf into 

■ Tlie convertiiit! of I he ketone into t he tertiary alcohol wai cirrm 
><lUl under Iho following conditions. The ketone (20 grinu) da 
?W>lved in dry cl her (bu c e.) wat gradually added to a Grigiu: 
Tlotutiou prepared from magnesium (6 grams), methyl iodide 
jtwsnst, and ether (110 gratics), and the w hole heated for two hooi 
,■ on the water hath. The prixiuct was decomprecd with water, aa 
f9|pllled in • current of steam, the receiver being changed aa sio 
i'uUw ether had paasml over. It was frenucnlly noticed that t! 
jiuentlicnol crystalli.sed in tlie coiidcaier and receiver, but traces i 
; impurity are sufikient to prevent cryaUllisalion, and, unlesf 
ksrjfUi ii inlfodu^. Ihn pure stibitance will somclimei remain li 
emeim without crystallising (compare p. 1435): • 

; O-lSflO gave04462 W, and 0 1632 11,0. C<r7$o\ H=1TT. | 
(yi^O requires C - 778 ; H = U'7 percent. 

melt* at 39— 10«, and dUtila at 97®|14 mn 
‘or under the' ordinary pressure. It has a *^*>1 ** 

ttt odour, resembling that,of u-Urpineol, and, in cents 
it very readily loses water with formation 
Blhadiene. 

lihiU in a marked degree the property of mperfusinn. 




£ ', £<^»o^ji.»B=i47e9rti8P. £ 

M«4M6. CulcuWea tor C„n„'Oe M»4M9. ^ 

^ty-Hft(thlt~'(‘*) doM nol ^cld * rrykt^M derivtlifo oa llMtrl 
mtsl mtii wtnwjt chloride, but it nuubintp *ith pheavlMrbUfddhtl 
Mdli*?W'«’‘‘*‘»"'- tyiirO-CO Nll ciHi, *tUr cryiWlit»tie»l 
ti«Ht mft*‘J* klcobol, mrlu uid dn'iin:|x<«M at about 138^, Th|| 
point varien, however. ivoixideralOy according to Ul%| 
yi pfai ty with which the aiihxtaucv i» heaic'd, and a rapid drtar*J 
givM a mcltinj; (voini some degiee* higher than 128°. | 

I 

trtfantici* of 4»-p J/enfAfn(J(!5i mJ i' * “ p Mtnihiuiicne /<0»l J 
p Titiuif .1 et‘l. 

Thi» amtheau waa tirrt carriMl out !■>• I’etkm and 1‘icklei ilt| 
I905^^rar^87, 639V The lirst step eoueixU ii\ Ihe reduction of| 
ac^^ht l-rncthylcyc/ohexane-l cariHixylie acid (hexahydro*! 
p-trdnic acid) by treatment in lioiiinp tjoainyl alcoliolic solution withj 
a large oxceai of sorlium. Siiuo this pro- css is very lalrorioua ani| 
anplaaiant, a tcrica of experiments »iu> made withtj^ ohject o| 
determining whether the reduction mii'hl not. be eBoctod in ethyl-) 
aknbolic solution, but without result. Kveti whi-n alt-ohol which 
had been twice distilled over calcium ua« emploved (eomptro' 
Trans., 1909, 96, 1876, fiHdtiole). and Ihe process carried out aa 
eigoroosly ai possible, no appreciable rediirlion took plaen. Th# 
sboleof the material required for this investigation had, tborefons, 
to ho prepared by Ibe original nietlmd (foe ril.. p. 643), hut certain 
nodiheations were introduced with advantage. The crude hexa* 


brdro-acid, ohtaineil on acidifying the product of reduction, vtl 
tliitilled in a cnircnt of steam, and thus separated from reoinoiit 
BuUer, when, in most raws, it was found that the colourlesn add 
collected from the distillate, after crystallising from dilute aootio 
•rid, melted at 112°, and was quite pure. If thlt was not the easo, 
it woo treated in alkaline solution with a liule permonganoto in 
Ao usual manner. The hrominatinn of the pure l.moj^ylcpdo- 
h**aa*-4earboxy!ic acid waa carried out exactly at pteviouoiy 
dasmbod (fbe, eft., p, 645), snd the product pound into eaeoa of 
akohol and Ibos converted into ethyl l-bjpHDoniethyt^cfohexaiio 
tcarboaylate (ethyl o-bromohexahydro ptonate). In the original 
eiperimesta the elimination of hydrogen bromida from ^ii ester 
was bron^t about by boiling alcobolio potaasium hydroxide, but 
b battv to digest the crude ester with four tunei its volume 
of dielbylaailine for two boars iu a reflux apparataa. 



vitli idiitiQn wadHd 

jlMhadtlork trid, dri«l. e«*{>or»M, tod Ike wter iftH Bij l. ,lurit» 
pnuttrr, »!>«■> Ike wlMde qiu^% dil^ M 

$t$~ larni’f) mm , the rkW being nearly (jiUBtiuUm Ikaetl ji 
1 tnelbT* r»rl»°rrl»tc (ethyl i'-tolnhjtito-fdidBetfi 

IkMt nM»tii«l •« !iy<lr<>lr*d ky mrthylaleoholie poUKiia 
kydnaiilf »fi'l she a- nl mice ery»talli*ed from (Wot* neelic a-Ml 
«Wn it Bteltwi 4 t I it »n<l »■»» quite pure. Thi»»«d (40 frtteti 
Vw neil (lii:wW.I »‘ti. »l'..lir,l CJ’^l r e ) and lulphuric arid (20 r^ , 
fer tim huur*. »i'd 'k“ after isolating in the usual tnann-f 
dWillwl »i >■'- (Pound, C=71-4; 

Cale , (1 71t ,H ‘J |« r rent ) 

On III* fi>rin.r (..a.i-.n (''>'■ c' . P 017) it wu olaefved that 
this nter, wlieii Itiitid with inagni-siiiiii methyl iodide, did tut 
liehav* riormailv, siiire it "as largely eons’ertcrl directly iiite 
4 ' ;sliie«l|iadi-n.- the yield of 4> ,^me,iihen<)l(H) #eittg 
»»all. 

In order, if (>f»--dile. to avenl !hi» dehydration, the eater (70 
ptttu). diluted mill live liioe. ii« volume of ether, waa cooled is 
Ice and aalti^nd the ethereal sidiition of the maenesium roetliri 
iodide (ronlaitiing 0 graoH of luagmuiiiro) grailually added. Alter 
being hrqit in llo* frci'Xtog rnixliire for forir liours, the product »a» 
left overnight at the ordinary temjM'tatiiri!, and then deconipnsrd 
With water and diliiti' hvdriH'hlorie aen! in the usual manner. The 
Iwmlting oil was intsed with nir tliyl aleoholie potaasiuin hydroxidt 
(Kolle- fi grams), ami allowed to remain for twenty four hours lo 
order to remove any traee of iiiiehaiiged ethyl 1 niclhyl i' eyrhi 
hoiene 4 earlMixylatc Water was then addl'd, the neutral ou 
•xtraclml with ether and ilisliiled in a current of steam, the ilu 
Utlato waa again exlrasled with ether, tho ethereal lolutinn dnid 
orefully, and fraetionated under diminished presiire, when ahout 
tbreo-feurtlu distiljed at ‘.hi 3:)J;3i) mm,, and consisted alroisi 
onlircly of 4’ ’'*' p-tnfnthasliene, elimination of water having takes 
place in spile of the precaolioiis which bad been observed. The 
rciaiia<itf» on rrixatt'^l f rail ionat ion, » pure specimen of 

A*=js-nwnihcnol(Hj, whifli dintilied at 108 — 110*^/30 mm., an(i 
cr^itAlliied at nnci' when a rrysta! of the pure menthenoi wm 
I ntrodured into the weH-eoolwi oil. The mass waa left is contact 
with pereut porcelain until quite free from traces of oily impurity 
and then analysed. (Found. C-77'S; Cidc., C='' 9; 
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la^ M pf ® *^ *• ’”*^ •“^ ftltkou^ it,- 

^ n«»(^ ihftkw, it could aot b* mud* to crpUlliio. ^ 

^jgdW MftCMt b| potl (rom MftuchMUr to GSttingoo to 
a At«r iiaw. ftftd the mhitftnai im««d rtill ftoid. bat when ft Ctjitftl i 
wM isilodooad tbc «bolo Modified at cure to a hard, cr}^<ti|lioft| 

mi0L _ ^ 

^tft^MrrlkaHr^ prepare) in tbe iiituftl nuutner, icpantaa,; 

fro» dilate metbyl aicobol in folourlr»s iir^xllta, and milled, *beit^ 
fapidty beatod, at 13J 134'’ with d<M 'm|«'»itn)n. H, howavar, thftJ 
dawnninalioo «a* carried out slowly, the nl.servtd melting point 
was a lea dej^'e** 1°**^ ’ ' ' 


0-Ull g»»e 61 c.f, N, at l.'i® ami T.'iS ititn. S --.'i 'j. 

C|;HjjO.N' io<iuina N .'i 1 [nr ci'iil 
This preparation was tinxesl with an espial ipianlity of a spcctmeo 
of the phenylurt'lhane whhli had heeii prrpatnl from i*p-nten- 
lhcflol(8) from 4 acetyl l mitliyU',-j,r/ohi xe!)e (p ItH'f), and the 
mixlore melted at the same leiiiprrature .sa the eompollenU 
Id contieaiou with the study of the inilueiiee of the position of 
(he ethenoid linking on physic al pro|Hriies. il i» ven' iiilereating 
to make a comparison of the physical piicpertns of the known 
pmeotbenoU, namely 
1. A'-p.Mciithenolitt). or aterpioeol. 


]1, i^-p-Mcntbcnolt^i. 


f'llM 


ft'Me, •Oil 


III i*‘*' pMcnllieiioKI i. or d terpiiieol. 

Oll-CMe<JiJ{^;[!{[->'ll-C'Me:CIl,, 
and «« therefore ap|iciid Ihc following Uhle; . 
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The oiaminatinn of these valuea diarloica a remarkable relation- 
thip,>ince it ia ovideot in this case thrt the approach of the ethenoid 
linking to the oxygen group catuee a fall in boiling point, douity, 
and refractive index, wbcreaa the melting point r^. 

In the caae of the two ketonee compared on p, U32, exactly the 






I II luu alff».ty (iy<-ri mtntioDcd that l*'p-mn)th«ool(8) hm tt, 

g mt« III water witti (Treat < »»r, and not only ia thi Uie i*» 
I il i» Iminl »ith dtlivdraliu^ nKmli, roch u potastues 
ii|Ri »u!fjh»t<-, bat al«i wkn it U left in oontirt with dilgi^ 
anrler fondttion* whiih, in the caie of lerpineol, bring ahosi 
jnddition of water and formaiinii of ti-rpin. Thua, when Ue nih 
‘ttanee u ahaken eitadiaiinally with 1 per rent, tnlphnrie arid fm 
,,a«yeral daya or warmed at 81 /' with '» |>er cent, aqueona ojiln 
: »iid, it Wi water with the fbrmation of A> * ’ ' p-menthadinn, 
:’A ipeeimeii of the hydrocarbon, prepared by the latter pmetaa, wh 
:pan&e(l.liy dutillation m a iiirrent of steam and sttbeequent 
tltfttXtd fractnniation over WMlium, and analysed : 

’ (bljoa gave U 388:' CO. and 0 I3M 11,0, C 8* 1 ; H = I3 i, 

rvetnires C s.g j . j|. j| q 

4*iW.^Mcothadiane haa an cdoiir which can scarcely be dia 
^iflMied from that of limom ne. and the determination of lU 
ll^ytical propertica gave tie- following valuca: 

K- B. p DM I 8 .V', <f„~() . 8 -,. 8 , »„=. 14904 at 19°. 

?" M 4603. Cah-nlated for (’,,,11,, rj|c4.')-24. 

]| doea not yield rryjtallme derivatives on treatment with h^ogn 
chloride, or midea of nitrogen (compare Perkin and 
riAbe, Trans., 1906, 89, f. 1 . 8 ). Thp comititutiou of the terpens 
*»ii cnnlrolled by ovidalion with 1 per rent, pennanganata at O’,! 
plen • solid acid was obtained which, alter cryitallieation Iran 
%aietare of heniene and light petroleum, melted at 94—^ 
fW eilrer salt waa analysed. (Found, Ag = 57'5. C,H«,0 sAe re- 
qillnt Ag!».67-8 per ec-nt.) 


can be no doubt that this arid was A methyladipic acid, 
fori^on is m harmony with the porition of Uie donbli 
KOtai in 4* w^nienthadienc. since, if the double linking mt 
? ^ poeiUon, or it Iwlb double linkings were in the ri«|. 
ArlliMyMdiplc Md could not have been produced on oxidation. 

The exwmalion of the physical consUnIs given above shofs it 
’’y *** dehydration of 4«^meo 
p^{8) *t'h b per cent, aqueotn oxalic add exhibiU 

I MmarkaMy high boiling point, deniily, and infractiwf inrfei. and 




a _*MU7 •*pJM»«d }>j m Mlntnp& 
s 7 -* •tteawj ISaUm " *’’* ® 

m««ijl iod,a^ ud thU «tiv, t«rp«B. &iWt«i Z W 
** i"" m®«ioBed. i»»mel, b. p ^ 

IM ;,«ma.,^0-8574, »Bd M = «0 On tie ntier hwiMfeii 

Tl ‘”^ ** V**"^ “■'“r»f»tur», W lie low| 

*a«ty. <^»0 8358. Tie emnu..! of ,„.ftive ,crpe„» eveileble 
lie* U». .« rerv «ne]l. .„d tiere thorefore'^v^ ^ S| 
tiU the low d«..ity «« due ,„ the pr^Je of ap^l 
^UU« of unpuntj, Sa.ee. however, the .ee,a!v,e determinluM^ 

>')■ ll'<- lehoriou. method^ 
,.ploy«l by Perkm end P.ekl.. (foe e.f.) w„ upderUien Tit 

J» Uu» M grenu of m^-t.ve i» •‘»>menthadiene, Thi. hydwsl 
«bo« _eft*r punfieetton by dtet.lUtion i„ e current of 

B n IIU— iss? I .. e-- , pef rent. » if 

& p. 184-IM , oSwKi. 1 .,915 ^ opo^ M=.64'84. .. ‘^ 

rfl W,p.^Pth»d.enc prepared (I, from 4 aoetyl l-motbyl^l^’ 

;^.n (,„ feom 1 «u-.hyl AKeyefoheaenId car Jy^ 

«^^ch » cloee a^-v.cment that there can be lUtlo doubt ih^ 

1^ terpeoe is now evurectly characteris.'.i. 
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r Unoncnc, on the other hand, has 
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. Wien the formuke of the two l.ydrocwbona : 

tor's o' «>• etk«<rfd 

wfrBetiM iaT. and ’ 


cTcuc M' uo nt'lfiQiiM'iiC^ 

ihi* «kwi*« W tte awnuai* » i>f «» Itaw fc, 

'liw fcitirt- 0. H33). hot the rcrene of tlit uUUtid 

jibmfcefa (p. U»). 9 

i. fk* (*cta vbkli ** have nUbtttbcd m tbit r w MMl tern <t$ 

Miff*** *“ f*!’!*"***"" f'”' <ib*«rv»tioB wbirb bu lo oftw U,^ 

' fud» tkat, m llte >yathrtir»l preparation of dipnntem, 

=*f» al»aya prwlumi •kicb t-oit higher than that bydrocarboo. laf 
;j«t are not t-fpii.i.!ni« It b potaible that th« rtagHiti e«pS.,v *4 
autf latue (lartnl i(itrami>le.-uUr rhange to take place, and that Os* 
'btbenoLd linlini; in the ring may wander from the i*- to tU 
b^pfaitinn, Tbu |«.mt might be ilwided by the raynatigation cf 
the aniimnl (■( bn.itiinc abwirtieii by the higher frartiona oblaiReJ 
during the ptrjiaratn.n .lii«-iit<iie nine* Perkin and PirlOtt 
(Train I'-ft’e. 87 fit 1 1 have «liown that i* •‘*'-p-menthadit!», 
owing lo il« eoiilaiiiing nnijiigaleil ethenoid linking*, b only rapahh 
of aliaitbing two atom* of btoinine, whcrcaa dipentene, under tht 
aamo condition*, viebl* diin'iitcne letrabromide. 

Xa^nru a*!' fivrtie'.r* 


('XXXII. f ’l/i’/ic />!• iinil Tri-kitimes. 

lly Sir.i.rRi»;n Kt Hr.ii.cNS 

Tna cbwe rraeniblani e bi t w ren nalin ntnl the diketcpyrrolini*. 
which ha* le^'n jiointi-il out previously (Tran*., 1909, 96, 9?l, 
J803;19I0, 97. III I he Itf liaviour of these lubsUnm 

lovftrfii ophrnvi^tiCfiuimiK' In thr ruime way u this dUmint 
e^ideosn with iulni lu im!o|dirrtazmo» 

V.H.-V-SrH 

it yields timila; cnm^Mnimh with the diketopyrroliaei, 1 bsit 
prep&rvtl, thus. 

and pkeayf p(ofy/pyreo/ioophe«oiinf, 

whtfh mhitancea, like indophenaiine, are yellow. 

Th* red diketorgr/opentenc derivatiTe, C„H„0|, which b forraoi 
fma lb* product ol the aclioo of lodioacetylacelOM on phrny 



^.wnnnum; ctcuc di- asd ni-Knona. " 1439 

#, , i'' • ■' i- <?«« ' *■, 

dkioM (RaliMann Mid VtfrieuHi, Tnni., 19M. 87, 

iJw i B Bd ea w» wiUi the diMBiii* tliia: ' 

eoMinuBd whirl) u prodund diUm is tuluur fron (li« ; 
p^nuiMt. wo* il >* purple. Tkii {«r( IcMle bi the paucluniou th>( ‘ 
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ih*( iU forinatkiii is )>y tiu* 

int** its (Autommr form 
M‘IMi r*uH 

CMoCo 


•f ihkHi>a<«t^l> 


f-'llAo 


t*Ac 


Thw vifw M to tlif formul.1 of tin- juirpU' ooiKUnsMtion product^ 
tkicb it indicated }iy t)io similAuty of its^iour with that of tho 
iilti of tho diketoryr/opcntcnc d* rivativ**. t'.JIv.Os, u supported 
h the following' corisid^ralions. Tho hy<lrogoii. markwl hy an 

^6 tmif uccurh m ^tuy |«|Kr. i>( Ami-l'-s wiilj Ktttm of 

4»tyl<«k Ai.'i'U ' (Tiitic. 190P. 96, ysi'. which rtijiur** forr»wti«»». Whertta 
Um (MttMMric fonn of (hr uf Jrtivitivr. in corm lly rvpratcoted 

&9» 

<n||j*iO 
II 'A-. 

( ril 1 Afr 

^hrmiuUuf the c<irti|wut)<i with th< itA'-tr'riii ;i;n">|tinK ()•• ^^6) U ptrotiwuiJy 
pmu'. 

00— ■t'O «0 .M.> 

I .0A-- M.hi.*.! ..f i t’lIAo. 

(VI.) (VI.) 

ilW btrifljt fteUblifihcd lh« nalorp <>f lio- Uat*'m«ric chtoh’** of thk aobtttsoi bjr. 
|0!«3{<triiDB of iti propfrtiM with tHuiin Aiiti 0t<- tfikrlo|iyitt)Hi>oA {hte, rif.^ ftsothar 
sWTtetkia becmmi inperAtiro. Thi« r<,(ir«rnii IIk- fomioLr nf •onir uf tho d«Hf> 
ttm of Uk8 dikftoQ#, vJijrh uer* iIom ritw<t }>r«r)oiifl)r (Tnuui., I90fl, 89i 

Tla! formnl* |pv«rn there muht l«f cluugrd to : 




-00, 


yOflAc 


NH/cX)*Nn-N:C — (O, 


(Tb: 0 !Ur^ 

The phetijlhjtfnuooi'.. 

H 0 K:C- 

I 


The irmiokriMtoi)^ 


;C»Afi 


-CO, 


X'HAc 


tTh:ciil«/ 

The otine <4 diketophenylmetbyl* 
•crtyk|dopMUM 




-moUlit; iliM &» buu^ 

P j|iMl^io)iitioM«h«£<)«ddjduaf*tojrit^ ^ 

Mtm teir»U»«. C„HbO* di«rfw* aotwi^r WtObfii. \m 
mto in t^rhouMtei or ncMaUt. to |Mnn bltw «at», wd 
mn coiwdmblr moro itabU thu tbe satta of tbn forawr dibt^ 
S^B U)* dibrtoprrrottoo do not ^fo bine etdntkmfl on % 
of pi|Hfidm«. bat form with it coIonrUtt additife prododi 
^(|U» «|I * p. diktl^^ryffopcDtene derivaiite, 

^ other Itand, in pif^ridmo. u it don in alkalia or alkag 

Itai'honatoi. to vield a blue soluttun. It follows therefore that tlai 
'^diketonc rnsdily tinder^<xr« a traiisf(<nnatKin into iti tAQtoine?it 
fora, whtcb oecurt, aUn, in iU cundcosation with o-pbenyleae 

dfaittiae. Uea^riU. like phenylhydrazinc or hydroxylaaine, ito act 
•ffeei ihtf change, but form ^ith the diketone a pbeojlhydnioee 
M an esime (Huhomaon, Tranx . 89, 68'j). Nor 

Irasifnrmatioa oceur in the rrai tion of pbirnylniercaptao inth tk| 
idiketofie. whirh yi(id4 an addiiivt* pr*>duct; this, in every re«p^ 
leMunblet the one which hy the union of the mercapua 

vith diketorliphi-nylpyrrolino il-<' fit.). 

t On tbe ono hand. Ihc aiimlanly, on the other tho dilfereDce. vbick 
Mwceit llit) diketo.>rf«penU'ne derivative, O^HjiO*. aed 
IlMtin, or the dik^t«pyrrolih«. indured nie to attempt the prepara 

iiMm of dlketoficfitctif^ with lliv ^'roiipiiii,' .^*^y *® 

methylene radicle i.i tntai t With thin object in u *ed 
^•1 the purjKMe of arriving' at a compound which in constitotKe 
eloiely resembles ImIin, I cImph ahvdriudone as startiag poiei 
J expected that thU utibstamT, l)y means of Sachs and Barscballi 
pmthod of changing mithylene groups into kelonic groapi {BfU 
-19Qii 899|||^), would \t<! traiisforrnnl into 1 ; ‘i'diketobydrindese. 




ttK( iKimcride of the known \ : 3diketobydrindene. The expert 
Bftllb however, lat l*f the remarkalde result tliat, in the presenrt 
potomiuin hydroxide or sodium carbonate, p-niirasodimelhvl 
;;®iilme mainly attacks Imth methylene groa|m of a-hydrindm> 
Jto^rsis of the sutotance which is fonoed points to the fonBufek 
* wtr(*fdinj»ly, it is to be represented tims; 


c:k-c,h,-N(chj,'“*®- 

Iwfoid, idtmeodimethylaniline has entond inlo 
||dh|kBi Um hj’dtiodooe toUmn fiMB 



tk* cwdwMrtfao jprediidt; tiiiw, tl it taadilj > 

«M ]fi^ Uw ifinU of trQeioijfJmdmt. 



q.H.<«g>0(0H)r 


gMM jmx* »go KoafiBuio (Htr., 1897. so, J87) tUUd Ualii 
If (Moiowi Irikoiohjdrituleoe, tioog with dipl>tbtl]ltHkjrl*lioi 
(m^), ^ 

ft oridtUon of 1 :*3'dikotoliytirmdfuo by mi^tot of bydlOgttt^ 
^etuudo, but tbtt lli(> aniuunl wliirh »u furmt-d did not taSoi^ 
|gr uuUyiit. Ho dweribed hu cont|i<,uiid as cryalJillitiog fwttj 
fiaotl »cid in yt llowuli broaii plalrs, wbn h *ero inulablo^ 

iftlktUt, tod decomposed »t I9tb :;otV'. The siibstiuiro whith iti 
frotn a hydriiulone lias quito dillemit properliet, tadS 
foDy chtrtcterisc it aa Irikctobydriinb iie It eryfUllitots 
1 water or alcchot in tbe form of i(a colmiileas hydrato, wbiobi^ 
M beating, firat luaea water and turns red, ibeii melts, and dorom--| 
yomi at 939 — 240®. The trikf'tonc* roodily rf<Jurt> Ftfliling'i •oltttioQ 
iui uomoniACAl silver solutions. Thin fidrt u iiiulouht^ty duft 
Ube opeoiog up of (he UvecArbou ring and Lbe foruiAliott of Ult^ 
toBisldebyde of phthoJonic acid, naiiudy. phonylglyoxAlo’Cafth^, 
acid, thus; 

•bich ii finely oxiducd lo phtholonic od'id. Of (special inlemt 
Lbo action of onunooia ou the triketoiic. ]f the a/|uoous loluUon 
id tSo mixtliro of both sub.blAnces is kept for a abort time, it turuf ^ 
adnp reddish-violet, and no longer reduces silver nitrate. On iJit ': 
odditiKKD of dilute hydrochloric acid, a rod solid is precipitata^" 
;»bkh hoi the empirical formula C^HgO^N. This formula, fl fr 
'^hl(dly, should bo doubtud. The consUtuUon of the substance i. 
My be deduced from a consideration of the action of amm o p ia ott^ 
phenylgtyoxot, C^Hj’CO'COH, Muller and v, Peebmaan 

22, 25S7), who studied this reaction, did not arrWe It the i 
oumi empirical formula of tlie compound which is formed. ThUt> 
»ii ertobliihed by Pinner {ISrr.^ 1902, 35, 4134), who showed, also, ^ 
lhat the mbstonce was identical with the one which Kngler and 
Himenkiiiip (iJfr., 1885, 18, 2241) obtained on treatment of di* 
^^Moocet^^hraone with ammonia. Pinner, further, amridered 
it it to be represented thus : 



;I*fl2 j;ian*iiliji»:CTcuc 

'wmI ♦iwndiBgl)' i® ♦» regu'W •» 34«a%!^p#^U(iu:i^ 
ffiiiT Ow'itdiKieg Kiion «f trikctob^rdriiulcM cm 
If tlw apmnf Mp of tlw fi«»«wboa rag «b 4 tiw 

^ Mtioo of timwiip* ^ 

Mpiiwd. u IB lb'- <^aM» of phoflylgirox*), by Uw MranpUes 
lb® »liWiyd‘»»* I'l, fint. nmdfnimi In tho dicarboiytie add, 

llfj|iii>h nwliwc-^wnUy iratc» an»l yieldK : 

H -co-lifo). 


Thf jjr’fUi'f thus a{>|)«*ar> Initli i«» •ontain the indoDfi rini> ud 
to liti A flcrtvaUvr ♦»( ^l\«ixalu»'. It may therefori* be 
‘^in'tiiKuri^hrt,:.,^hnii'fUn.)hf->jol*nr. Kx{)erimenU to jjfKf» 
tbo rorfrcUinM til lh«<» vn w in pfni'rirJW. 

TnkHohydntnlHu* i •.iiilriM* Hi(h |>lM hyih)iJra 2 ine to an urar’ge. 
cuiournl di|iitrnylhy<irA 2 t>rM‘. tin- nmstitutjoji of which U titlnr 




or 




I am itullniil lo rixan! ibi iir»t (onimla aa correct, t 
•tmilar formula amilil r<|ii(“«iii the yellow disemicarbajca, 
C^jOt.K'MI’Cit'NIf.i.. wbich trik'-tobydritidene forcniwitb MAf 
earhaiidc. Tin- futmatmn of a iribydraionc or triimcarbaioa 
not tail’ [liad't'; iivtlfoxviaititni'. Iiowowr, i« cap&le of [fft* 
dttcin^' a Iri'nimi' Oxinn^ t.f (uki-lolivtlrtiuleno arc ah'^tely 
knnwt), [lAnii'ty. ‘Joxitmidil 3 viikcltdiydriinJcnt*, 




(Wi.lirrnu., Ann,,U„. |s,is. 248. Sir); further, 1 ; 3-diosimii.o 
" byuriiuloiip, 



(UuMlet atid .SchieSct, Ht,.. |K09. 32. a->), and finally Iriosimiw 

iLo aM*'*- “'‘d KoeUI®(.dB«/c,. 
I^, 282. ||) prcpareil by Irealing 2-oximino-l : Wibi® 
li](driBd.n. with hydruy vlainine. xhe latter anbstance U the cl.ref 
[tfudurt wmtanied iii the ii.ixiure of oximea which b formed h 
Mwwjiamtne no triketohydrindene. AUhousb 1 
^ ^ tt^le to laoUte the uioxime in the put® »Ute, it> 
by the aniytkad ratmlt of tW 




m- iXD IMS 

*fili«qr>tmduauM to ^ 

■■' N 


tXi 


«hi<i « 

Tt^ beblkvioBr of j»'iiitr<)aa(liiurthf loiiilino lowirdi *<b)fdriB<iom 
Btlutadn* loaicertAin vhether, beudn the cuiiipound C]iBj)0|N|, s 
iV dB#*thyl»Biino»nil. 

in Uio reaction On fxaiuinuijj tW ntntlnr liquor from 
l^iiUek solid, hIucIi M‘{iara(r» if the ah'tdiolio solution 

if (lie mixture of ;; nitrixxMlinuthylsniline and a hydrindone it 
(rested vitb pota&ium hydroxide. 1 found that, in the course of n j 
Inr davi, It depie<ited a re^i solid, which M-|arated fnim alcohol 
ii beautiful red cryntaU, hut tlic yuUI wa.<» m» huuII timt it suffioed 
cely for an analysis. Alihou^'h the analytical data arc not in full 
ti^eement with the tluHiry, they indicat** (hat (he suhstanco U 
jSfirtd (ho dimethylaniinoaiid of a liydrttMhuie. 


KXi'CHtMl.NTAl.. 

vAi.'C — v:s. . 


Thu compound ncporal.s iis a yi lluu »iilid when tho mixture of 
OrtodipHenylpyrrolinr nod o phi'iivh-ii.-diaiitiiic. diKM.IvtHl in dilute 
tftUc tcid, u digr»l('d uii the wAti r hatli II u ■parint’ly wduble 
ia cold, modcralcly m) in tolling,', ali<iluil, an<) rry»tliUi«K in yellow 
MKllei, which melt at I’lt) "11'' 

111750 gave 01)27;! t'O, and 0 071;.') 11,0. C-S-.' IC; n»C86. 

O lios ., 20'8 c.c. N.at 1.5 ' and 7.59 nnn K’t 1,911. 

re<)uirc» C 8‘i '24 ; II 4 07 ; N“1308 percent. 

The suhitence diawilvea in rnid coiKTiilratctl aulpliuric acid, 
JuWirtg a aolution which i» purple in Iransinitteil, green in reflected, 
hghi ; the aolution in hydrochloric a» id i« rwi. 





P*' ■ • • -r 

f Ml k prcparnl from dik«topti«s]rl-pt(ii)^ijrinUH u4 
y pitlj'lr'trffti*'""'" >0 ifx umo way u tiio fontwr iiifwtaiiCB, 
fOtt auiy eanpiion tUt a more coocentratad adMkm of at««k 
'ttul (unol Ik- uned uo an-ouut uf the fact that thia dikotom a 
Mabtr tlia» iiilirt-Kli|>lifnyl|iyrroliiie. The piienaaine M moderal#| 
Imittbit is Ixiiiin^ alvuhiit, anii. on coolioi; the ealutimi, ituelt 
-ieeparatei to yetloa nra-tllaa, wliit'lj melt at 'J58‘^: 

' ‘‘()'l«33t(afe(),«3.><'<).aml (ifiHC,;, I|,0. C- 83-30; H»5'2f. 
01788 „ 13 4 IT Nj at IT athl T<-,2 mni, N=il‘3'62. 
f'gIlijN, rr'(uire» I' .'TIW .II 5 07 ; N ^ 12-54 per eeot. 

I . 

t Aftum iij a on ' 3 

5 m<th^K\f{oy*nffnr . 




On addint; lo the rul i|ikiti.-'7./..(ic»ttiiic derivative, C|,U,.0, 
,<l (tarn), diaaolvinl ui hot a!<‘‘*iiol nr arrtie arid, o phenytcDedianiiae 
(0-5 gram), llw wholr .wi< l,i a iiia»a i,f dark loluiircd eryataU. Tie 
jmodBct of the reartiiiii u alnnnt itiMiliilile in alcohol, hut dimnlya 
111 boiling glacial acetic a, id. wliich it cryatalliaes to buucla 
|il purple gtmllea, aoftriiiii;; at 21.>' and melting at 250®: 

I 0-1783 gave 05225 CO, and OOS55 H,0, C = 79-9r;.H-=6-33. 
0-1730 „ U 'i c.e, N’, at 21' and 747 mm. N=s9-23. 

CnjIfi.ON's te<|uir« C 80||(); 11 5 33; N = 9-33 percent. 


The auhilame diawlvn in cold (, mviitratod aulphuric or hydra- 
ehlaric acids t»> yield purple solutinns. It haa b«n pointed out 
before (p. 1433) that this rompinind mu.<t be represented thus. 

c.ll.-c^rc-Nir 


M may be called »^f^<H</lmitliyliicrii/lcyc\ojxntentphe>iamt. 

M ith phenylmereaptan, the dikctocyr/opeoteoe derivative, 
uuitee to yield the additive compound, C„H„ 0 j,C,U 48 
^ f®rmed when the diketuue (0 5 gram^, disuilved in hot 
mbol, ia mined with phcnylmcrcapian (0 3 gram), The rad foh*r 

»™d% ia produced, yellow prisma leparate, which loften at IS* 

•od mah ttl30® to a ted liquid ; 


0-2344 (dried in » egcuuni) gave 0-1650 Ba804. B>0-67. 

tequiiei 8-9-47 per ecBi 


f tBMBUXIt: CTCUC m- AW Ttl^taoitn. t449 

Tlii I lff i wJ , a» tt> yaJatt <rf tfc, miMi at l Bl M^^l< il ^ l li^ y ^ 
ptaTtaNRAptaa, iMdilr immfmt into ttt odb- 
iglwgMPh* dOnlPM Md tb* nampUD. 

d<<«M •/ ^Sitnmiimtlkj^laoiliHc aa a-i?]rdriadoa4, 

aHfdHBdooa waa prepared br tbe action of aluminiam eblorida 
«K pkiijrlptqtwoyl ehlorjde, according to tbe melliod aUboratad by 
m^uaf (Aam., 18S4, 66. 4Sli. and tbe yield waa found to ba Uia 
Moe aa italad by thii author, if bia direction* are cloaely foUowad. 
the ae^ of nitroaodimelhylaoiline on tbe |)ydrindona tahia 
plan ttttdar tha inflnence of alcoholic potaeaium hydroxide, and ■ 
aenapwied by development of heat. After leveral experimanla, 
tbe following mode of procedure waa adopted aa giving tbe hurt 
tawlta. Tbe bydrindone (6 gramil and niiroaodimethylaniline (34 
granui), diaaolved in equal volume* of alaihol (aiwut 50 c.c.), tn 
auiad. tba lolution ia cooled by u-e. and gradually treated with a 
laalt quantity of alcoholic potamium hyilroxide. The mixture loon 
turn* deep brown and deposit* a black solid ; after being kept for 
a day at the ordinary temperature, the reaction ia complete. Tbe 
leltd i* collected, washed with cold alcsthol. and diaaolved ill boiling 
■ethylated apirit (about ‘.’ a litres are r(«|uire.l) ; on cooling, beanti- 
hi green priimi (9 to 9 5 grams) wpiralo from the bluiah blaek 
mlulion. which. afUr a second cryslalliaalinn from the name advent, 
adtand decompoae at l*t°^ 


0 1862 gave 04960 CO, and 0 1020 11,0. 0 72 65; H = 6 08. 

0-1948 „ 0 5194 tU ..0 1045 0,0 C-72 73; II =5-96, 

91890 „ 21 8 c.c. N, at 18® and 761 mm. N- 13-33, 

0-1895 .. 22 2 c.c, N, .. 21® „ 765 mm. K - 13-41. 

CjiHaOjK, require* 0=72 46; 11 = 6 28; N c 13 56 per cent. 

It will lie noticed that the agreement between the analytical and 
iKitHical numlier* is not ao cloac as might Iw ilosired. and that, 
■pecially, tbe percentago of hydrogen waa fotiml lower than requirad 
lar the formula. On account of this discrepancy, 1 have frequanUy 
tbia compound after repealed crystallisations, but without 
Kriving at reanita which differ appreciably from those stated above. 
^ ^ Mhdance C,jUaO,N, may be regarded as the hydrate of 
t i-linip<limflkylaminoaniln) a fiyilrinduiir. 


aH.-r:x.(vi.N(<:n,i 
6o-c:n-(.-,h.-n(ch,);"» '■ 


^ “ “'•y aparingly aoloble in alcobol, moderately lo in bot 
•"■ae, but doee not readily crystallise from this aolution without 
•• eddifion trf alcohol; it di^tves with great saaa in glacial acetie 
“id to ykld an indigo.bloe aolution, which, ia a abort t«suf_ ehaagea 
» 0 U lent. 5 c 




f 


; CTCUC m- 




i^',' 

I :fk» b prt|>vMl from aikrU^bmyl-l^tiiij’^iftwbai 

1" Mine wnjr u tbe (orntr mWmm, nil 
lllie wlr mcrpti'm tlui n mere coneeotntod Hlliiion ol ec«t« 
'•rut wuit lir uanl »n uf tile fact that Ibii ailr > t <iB » b itg 

lKilst>le tkan ■lilirl'xli|>heu;I|>yrTofiiu'. The phrnuine m Buxierateb 
iMtlnlile in luiiliiii' alwlu/l. aiui, on cooling the mIbUob, liucb 
^lapaialca in yelto* whn-ii melt at -58^: 

frlSSSijavcO r>fi 3 :! fit. anil 11 , 0 . C~ 82 ' 30 ; Hte 5 ' 2 t, 
(H 788 ,, 19 t ct N. at IT .an, I mm. N'=.l-i'G 2 . 

(',gtl,,N'j fiojuirea (' ■'t'j ; ft .507; X'*J2'54 percent. 


/tciion iif o-l‘f‘^fn>jlrnrtiutminr of, 7 3 /Jiifto-l rtCCfy/-4-pAcny/ 
.'f mrt/t^!>y\i*l>*ntfnr. 


On adiliBK to llic ti«l ililui.ic/fi -pcntnnc derivaliire, 

(I ilunolvml III hot ahol.ol or axil,' aciil, o phcnyleniuliaiun* 
(CtS iram), Uie nlwlr seu to a luaaa of dark I'uliiurcd cryttaJa. Tlw 
pndnct of (ho real tiffu l< alnnitit iii.oilulili, in alcohol, but dinolm 
is bMliag glacial acetic acid, from winch it cryatalliaa in hunclKi 
Id |ittrpi« Beedini. Miftcniui.' at 71, and uictting at 230°: 

5; 0'17«2|aTO 0 8725 CU and OUSoS 11,0. C« 79-97 ;.H=S'33, 

?' 0-1720 „ U-2 C.C, N.’at 71'^ and 717 mm. N =9-23, 
CjpTI^^OVj rcrtuircs t' 8(ri)it^ ff .8-33; N=9-33 percent. 


The »iih«taiii-o dinaolvM in cold cmrntratcd lulpknric'or hviiro, 
chloric acid.i to yield purple aolutinn-H It haa been pointed ost 
before (p. H39) that this com|n,und must he represented thus: 
C.tV<==:(ML 


cil,t’:t',\c-t’; 




|| may be called Mfhtn'jlmrllii/liierljikycloftntenrphenafimr. 
g With plienylmercaptan, the dikctoryc/epontene detivatin, 
“nitee to yield the additive compousd. CuH,}OpC,HiS, 
Thia ia formed when the dikctone (0-5 grant)', duaolved in hot 
StColml, ia mixed with phciiylmcrcaptan (0 3 gram). The red cotoit 
id tbs aoluUoB changea to yellow, and, on adding water #nl3 
IsrWdily is produoed, yellow priima teparate, which eoftai at 125’ 

and SmAi It ]39» to a red U(]aid : 

<, ^ «•« 01®50 BaSO*. 

^I^HaPiS Mqttirei B»9-47 15 



' Mknujiii: cicuc ARD 


Tl^lpK 


>xu. 


141$ 


mw Um ptodart of 4* ndM £btodi|4w^. 
^4ll phNThairaplu, taidU| d* w i p w iqto Hi «•■ 
^ dSnIOM ud Uw amteaptM. 

*/ oa t^Updrvtdom*^ 


aBjrdrisdoM w«» prepared br tlie action of aluminium eUoridu 
m iilwylp*®P*“jl chloride, according to the method alaboratod by 
gipping (TriM., 1894, 66. 484), and the yield «ai found to he the 
•UH le iUtod by this author, if his directions are rlcaely followed, 
n# a^ion of nitroeodisiethylaoiline on the l^ydrindone tat— 
pttce under the induenre of alcoholic potauittni hydraxide, and is 
sceompaiijed by development of heat. After several experimsolli 
ihe foUowing mode of procedure was adopted as giving the best 
rereite. The hydrindone (6 grains) and iiitrosodimelhylaDiline (24 
(rams), diaaolved in equal volumes of aKohol (about 60 c.c.), are 
■ixed, the solution is cooled by ice. and gradually treated srith a 
aeaO quantity of alcoholic potaasium hydroxide. The mixture eoon 
mr uM iccP hrown and depoails a blai’k solid ; after being kept for 
Hf at the ordinary tenipcralure, the reaction is eomplete. The 
jP^ ts collected, washed with cold alcohol, and dissolved in boiling 
Pnlated spirit (about - 5 litres are nvjuiml); on I'ooling, beauU* 
w ^n prisma (9 to 9 5 grams) M'parato from the bluish-black 
isietion, which, after a secoud cryslallisation from Ihoaame aolvent, 
mil and decompose at 1*4°. 

0 1862 gave 0 4960 t'O, and 0 1020 11,0. (' 72 6,5 ; H = 6 08, 

9-1948 „ 0 5194 tU „ O ItHfi H.O f’-w2-73 ; Ifes.h 96. 

41890 „ 21-8 c c. N, at 18° and 761 mm. N-» 13 33. 

0-1895 „ 22-2 c.c, N, ,. 21° „ 765 mm, N 13-41. 

C,H»0,N, requires t' = 72 46; 11 = 6 28; N - 13 56 per cent. 

It will be noticed thst the agreement hi t» con I he analytical and 
hsoreiical numbers is not so ebao as iniglit be desired, and that, 
facially, the percentage of hydrogen was found lower than required 
hr the formula. On account of this discrepancy, I have frequentiy 
■aiyied this compound after rcpeilcil rrystailiutioni, but without 
wrivuig at reaulta which differ appreiiahly from those stated above, 
the iubelauce 0^11*0, N, may be regarded as the hydrate of 
t'S^ii^pdimrthylaminoaniio)-a hyi/n»t/ittir. 


an,-c:.\-i’,H,-.N((,'n,), 


H,0. 


ii a only apansgly soluble in alcohol, moderately so in hot 
■mane, but does not readily cryitalliae from this atduUon without 
h* addiiioa of alcohol; it di^lvea with great ease in glarial acetic 
to yield an indigo-blue solution, which, in a short time, changes 
leni. Sc 



m 




Cf mi! w- A*# 


mfM toil&r, tf •»"»«. 
iSi* iiMi*^ •“ t#fo« »i!i««htti«, 

im «> ^ 

||^L.k- ^ Bwullic lu»t», »a<S ™l‘ »* 2 ***- Al »«aiB »,4 
^,fr n .k- TOhrttnce u m«* probtbly th# s(j 

tfhDdntJiMr, 

(i,ii.<|?, 7 X':x<'.h,'Xsch,v 

anjily»ii that it w not quit* pur*: 

I, 0 I9t0^4»e o53t« C'O; and •> H()<> H^O. Ca=76‘36; Hw6‘39 
iv|uir« C' = 77 :! 7 ; Il ^6 t )6 per coat. 


TnkfUihyJrwiUfie llt^drate, 

BiltiU i«lpliuric »ci<l Uisi-ks the conipuuntl C’aHj,0,N, ero it 
the ofdiM'X lemlHrituff, hut mure riailily on ilightly wwminp at 
ibt wttctbtth; the srreii nutaU dUappetr, and t dark (olutiat 
il pfodufod »hi.h fooUini the hydrate of triketobydrindeaa 
0*ia* to the fat l that it i> moderately loluble in cold, rtadlly m 
to betlin*. water, but .pariiij;ly no in ether, iti ixilatiori U rallur 
'^foahloome- It wa« found ttei ewary to ihakc the deep brown lii^ocr 
lAkb ia (ortiied liy the ai tion of the acid on the condenutkt 
jnoitoct (10 grami) twenty times with frenh quantitiea of ether la 
'•Kraot the trikelonc hydrate (3 J crams) which waa (omed. Tk» 
iftd, ethereal eatracli are decoloriaed with animal cbaKoal aad 
ftapoeatad on the water bath, when a yellow oil ia left wbick 
MtidiRea on atirring with a glaaa cikI The solid readily diaaoltm ia 
water, and, on cooling the concentrated solution, cryatallisea ia 
etdourleii prisms, which tuni red at 13 'j^. froth at 139®, and rodt 
and decompose at OT •3ao >. The compound, after drying in > 
ttenmn deaicrator over sulphuric arid, gave the following reeulta 
■: tPSOSS gave 0'46.37 t*0, and 0'O64O 11,0. Cw60‘7l ; Hw3‘41. 

(1^11,0, renuirea C“(j0'67 ; H »’3'37 per cent, 

^ The ii]iteoua aidulion of this tnbatance coloun the skill pntpls; 
ihli il nnilar to the behaviour of alloxan, which, in conititelMg 
Am a certain reeemhiance to triketohydrindene. Thn nhetap 
ndticM TAhng’a solution as well aa ammoniacal lileet aidato* 






U tti wlnHiw nf tiikataliTdriiKkiM is ilitato kmnoaw it ki^ 
^ ( ^art tta% it btoMMi rwtdnb'Tiolat, ud no lon|*r ndnm 
g|nf iMata. On tha addition of diluta hTdroohlorte aoid to ^ 
niiifm‘**** t^tiaai a rad, galaliooui pracipitato ia (omad. 

h inaolttble ia »atar, iparingly wialtla in athar, laadiljf 
•aa in kot glaeial acatic arid, modaraM; au in bdding alcohol, 
and, an cn^ng the aiccbolie lolutian, rrnUlhm ia acarlat prinsu. 
Oa untiiV' th^ colour changaa to jellow al. alioui 245°, and aboM 
4 ) 0 ° the; aalt to a dark liquid : 

OlSIOgaaa 0-4760 CO. and 0O54O H.O. C=i67 96; II-S U. 
9-301) n 15'6 a O' Nj at 20° and T'ld mm. N *8 83. 

C||H,|0,Nj raquiroa C = 67-92 ; II <"3 14 ; N«- 8 80 par cant, 

At mentioned above (p. 1442), the compound it meat probably to 
w raprma n ta d that : 


Itdtnolvea in ammonia, potaiuiiuin liYdrnxidp, or tuilium carbonate 
In yield rcdditb-violcl mlutimit, which do not rcHura tilver nitrato 
ir alkaUpa copper oiiile tolutiont. Tho drr)> violet $>lrtr eon- 
^eandjlkkh it formi on the addiliuti of ailver nil rate to ita aoluticn 
« Meymia (cootainini; only a alight excen of the hate) ia ebarant 
If tbo nlution ia hot, a curdy, violet precipitate b 
which it iutolubln in water, and <'an 1 m> dried in .the 
without undergoing any change: 

M168 gave 0 0880 Ag. Ag 40 59. 

CiiUjOiNjAg. reqilirca Ag 40-60 per cent, 
la the light of the view expn-aaed above coiircriiing the con- 
totkiD of the condciitalion product of the trikrionc with einmouin, 
dw formula of the tilver aalt ia to lie cipn-aaeil thua: 



Altion of Anilinr on Trikrtnhydrindtne. • 

hailine reacU with tho triketone ea readily aa doM anuaonia, and 
^■Iba jeUow compound which eeparatet in needlie tm bris^sg 
aqueona action of the triketono into contact with (hi biat, 
ttb atdntanoe, however, is very unttoble, it darkens at 78^, adts 
■diiaibfy at 97°, and, on heating with alcohol, raSeri a change 
tt isdicatod by n deep violet coloration of tha, lolnilua, 1 - 
^ not farther examined this teacUon. ' 



: CYCUC w*. 


•/ PoM^ Hrb*»>^ •• 

' « hTdiraU* (eoetiWa* •!>««» » f« ^ *0B) 

% to tbi trikttcM. tiM P7«**^» t”* ytfo". «»< , 

»l the tratiury Ump«»»o«. P* 

fMlt k be»*'«fi 'liUff*®* if one doee not w»it aa^ tt* iaa 
■rtff.pi tfratt, kill e^rmi »t ooce »ft*r the '^^4 ^ 

to tlio iriketone, ondrr tlieee coodjliooe, e ^ blue eidato a 
femed, -but. retiin. .u eoloar even on bodwg, bat 
VeUmrloM on dilution with w»ur, tod then doee no loagar ^ 
letteUn. ooppet oxide. The int«n.rrtetioD of thl. 

, pi«om«.oo I bop. to bo eblo to give in m, next peper on trilto 

IlftlrtBiime 


"I Trikrtokydrintlent, CVHiOf.N'NH-CiHiiy 

Thii impound if tormod on adding phonylhydreitM to tk 
Kdntioo of the inkrtonr in acetic acid ; after a abort tone, 1 r«d 
ernUllitio “lid »e(.aralr«, which duaolvM in a large quantity d 
« txnling alcohol, and. on cooling. cryatallUe. m orwige needk 
melting at -OS^; 

CUS? gavoO tTK (lO. ami «ii73'i Il-O. t'i^74 06; n««4'i0 

(PU38 "j o ec N. at I'J' and "M mm N”I6’56. 
tl„H«ON, t«iuirrtiN-4 f3; n=4 :0i N.-.16 47 per cent. 

The dihydraione diwdvea in cold concentrated aulphurit arid le 
pWd a deep brown wdution, which turn, iiidigobliic on the additaie 
of a tract of potaaaium dichromatr. 


Oittminirhnionr of Tnlrlnkydrmlrnt, (’,ll,0(.N’NH"00'Nn«W 

On miaing aqiieoiit aoliition* of the Irikdmic (I gram) and mtn 
eatbaaido hydrochloride grama), an orange coloration ie prixlucrd. 
and a yellow .olid anon begina to acpatalc. The reaction ia c«a 
pkte alter keeping the niiaturc at the ordinary temperature te 1 
day. The aubetance ia glaringly eoluble in water or atcohot, aid 
eryetallim from theae aolutioni in roicroecopic, yellow nwHaa 
Whkh darken at 175° and melt at 208° with evolution of gea: 

0-1620 gave 43'4 c c.N,at 20° and 758 mm. N = 30'55, 
C„IImO|N| requine Na»30'66 per cent 


d claim 0/ IlyJnxjilamint on Tn'icloAjufrtndene. 

ftii reaction takm place if the aqueout aolntion of the miitw’ 
. of (nketahydnadene hydrate (1 gram) and hydroiylainine h»*° 



Mipu»T«‘nuM or iqMI ahiuBih. IMS 

ii M ut wUbm; tin{iwatai«; » aidto 

^ » gn&id^ tonMd, Md afur ihiw MpuiUdo ii 

jMqtWt. Ti* Mfid ti (paringljr Mlobk in «*tor or ateolKd, bol 
MpanM wty ibwly from Umm wistkm io Uw bnn of u 
latorpbou powdir, which diaolm in poUahun hydrwtid# to yiold 
t rfd lohitiwi, and melu at I't" will; rapid oralotioB at gia Thl« 
prodoct b a nixtura of oximincHiMivatiTM of trikctohydrindoia ' 
m chief wwititaaot u th« irioxime. C»H,(:KOn 1, ; thb b iodieatad' 
%r Uw ftdiowtBg analnii : 

^ 1^1875 garo 30 8 e.c. N, at 20= tud 76,% mm. N » 18 86. 

C,n^,K, r«(|uirai N = 20 t9 per coot, 

A flohtfilitniltnopfirnositte, 

S 

' * 

S' 

(»n miring e<|u»l wciflila of irikclnliTiliimiciio hjdrato aad 
♦phenrlenediamiiic, dissolved i,i hot dilute sortie acid, a yollow 
•oiid u precipitated. This is sparingly soluble m cold, mnderatajy 
■> in boiling, alcohol, ami, on cooling, rrvstallikos in yellow priima, 
ibxli melt at 218 - 219“, Tlio yield is almost Ibevre'tical ; 

0 1950 gave 0 .5,5,50 (’0. and 0 ii635 11,0. C - . " fiO ; H » 3'62. 
onss „ 18'8 c e. N. .at 2t'^ and 767 mm. N = 12 13. 

(’„II,ON, re<|mrci C - 77 59; H = 3 45; N-12 07 per cant 
In ooncluiion, I may state that I am continuing the racanb on 
tnWohydrindene as woll as the study of the cyclic diketonie com. 
pounds which stand in a close relation to isatin. 

I'siTaastTT I'mnicst bssonsion. 

C'iHIlIttDOC. 


CXXXIll. The C'un.slitvUvu and Mtilnrulalityti of Svujar 
Anilides. 

*y Jams Coi^choi'k Ibviuk and David McNicoll, M.A,, B.Sc. 
(Carnegie Scholar). 

b continuation of previoui work (Traoa., 1908, 98, 1429; 1909, 
» 1545) OB the roUtory poweni aad eonititution of angar 
“WtUvai wntaiiuag nitregen, we have prepmd and examined 



f,a« rf IfWwHtbjrl aamMii^ Wi 

rbwMw. ••* ct "U*fc k» fc*« «W*fc*J ™jit|jB5»i i* 
Itonpi vUdi «[Ubh edkianre BttoroUt^ Ttetstvtnpotia^ 
li^ jptn lutiB! in tli« idMtifeaUon of ttw punt aipn, m, 
hiVM tl« Utter trr ipnpt, tbe uiiUd« wo nsdi^ 

*a»i Uwr meltto* points !i« fy »P»rt- F« roBpwMOB, tho uiliiiat 
‘.'ft y» TOrrexponJinjt un<ab»t4tnl*d tttgwi hoT* boon lO'Oranioed, 
Jiwi tboM enmfiotin'is U«e oi«o boon iiololod in Dntwntotor^ > 
'^hnm. Af iltonipM to prepare anilidet from totnunotfcpi fmebat i 
pjildl trinetkyi ara) have, to far. rmlted in tba fonsatioii of ^ 

prodaH«, comp^and'i ara not included in Uw pfttKi^ 

optical btkarinur <it the compoandt dofcribed, and tko ^ 
nUtoiy cban^ai oUerved in the coone of their tormatiaa ihoc, 
that they are comparable with glucotcanilido and tatnm^hyi^ 
tftiioooeamlide, and it would thus appear that the glueoiiifie ttnK> ^ 
twn nfgMtMi (nr the latter compounds can be generally applied 
'la. the toilidcf of the sugar group. Owing to the ready hydniyhs 


'Vndorgone by such compounds, esperimental erideoeo hawiii{ 
^direetly on their constitutiun is ilinirult to obtain, but we haee been 
ahio to apply the silver osi<le reaction to the alkylated asilida 


aow doKribcd, and find that in each caae the compounds roaiat tht 
■WlhyUling effect of the reagent completely. Tliit result is ton- 
Jbtont with the idea that the compounds in question are yaiids 
'It ihould be stated that several calcs arc now known in which the 
jdm oaide reaction is not effective in alkylating hydroxyl groups, 
and thus negative results obtained in this way must be applied 
with caution in determining hydroxyl contents with a view t« 


ail ab lithiug constitulinn, particularly where tertiary groupe art 
atacemed. From unpublished results obtained in this laboratory, 
H would appear that dilerliary glycols are either not affected a 
flee cmly mimoaiethyl ethers (see also McKentie and Wren, Trans, 
this tol., p. IT6), and another example in which the reagent giw 
a Bifaiite result is quoted by Mcldola and Hay (Trane., 1909, 95, 
UT9) is the case of a substituted phenol, In the pretest instance, 
howeeer, the results obtained by the procesa are ^parently w stut 
'tl, k the event of the compound! in queetion belonging to the 
a ld^ ydtc type, they would contain an onsubetituted eeconda^ 
iphohol group in the y position. Such groupe are known to undM^ 
lUffStal alkylation where the requisite solubilities are aTsilable, aw 
» toe Sad that mannitol is completely methylated by thii reicties. 
Bare is Uibi evidence that aU lecondary alcohol gnmpe in the 
mqgar tssidue, irreepective of their petition in the engbon chais. 
ipy be MUnalad by this procees The poeaibflitT trf aonleine other 



ilMUImTMK J>F SCQAR , 




Pir^pnMsdly «(ladid,^«t'tt» nwowti «r| 
M ia wM eiM ««n bjr Mtiai 
with upttriM allNr. T 

fim ihliftr vi ibft mi^AroUtioai tjn indukd with tb« 01^11)^ 
jg0gad psrti uA Qol; Um priucipAl ratulti ut UbuUl«d b^o«. 
tbfr ^ ouTQct »ho{e mittbert. 


of an^ Cnmftk^UtiJ AnUUn, 

KUii]M*t>. Cltteoii 


JjlUlQOM. 

... “ 173* -> *7 7 

(pynduK) (90*; aJcftivi) 

ur JWh;Ul*a 

-7: *-^35 

(wtuttry <»^-«toa(>^ 


4 117 .► * 77 +10* ^ 

tt!aih4^t) (IMtilf 1 l i(W^ ) 

i 13JI ► +7 331 -► *0 

(aicobul) (waLhylihiobd) 


* (rrifi* and fiilni'mr, Ur. ctt ; fhiiisour, iW., 1W9, 2», ju. ■; 

0«isg b> (olubility roniiderstiunt it wu iiiH-ixaM’y to makt OM 
ft diffMOt wiventa in drtfnnininf; thv inularnfation), and thw 
d»r*t« coaparuon uf the roaiilta » iinpntuble, hut it will he leen 
that the optical cbangee shown by rorrespcindini; piurs of eomponndi 
we of the Mme order thrau{;hout, and that the unaubatituted 
leilide* an thus brought into line with the y-oxidic aailidM 
prepared from the methylated sugars. A qualitative compariaoB 
el the optical effect on the parent sugars of glueosido and aniliae 
teraation reepectirely, and also of the induenoe of methylation on 
Mth elaia^of compound, shows certain regularities which are 
•saunarisedp below. The rotatory power of the e form of the 
nducing sugar is taken as the baais of comparison, and the aigsi 
+ and - represent an increase or decrease of specific rotation ia 
the dextroeense shown by the corresponding mcthylaldosidet and is 
the maximum initial values of the anilides: ^ 


MssnotR UaitdtV- ItUnoM*. OiuoM. 


SM ttf »niUd« fnrnuUoo ( - + 

„ IBflUiTUtiOD OU ftlliliiif ( 4' t -f + 

K liwiMlbfUlilaiitifi forroAlioD [4 i - <f 

n BHltjUlioo 00 ■•iMlhylAltlodtle . [ - - ■> •> 


the effect of anilidSformation is thus uniformly opposite to thal 
das to o-gluooside formation, and the same bolds true for the dIeiA 
e| SHthylation on each type of compound. The mularotatory 
lailidef now examined thus clueely resemble the fS-metbylglueosides 
se far ai qitical couiideratiaoi are coucemed. 



Wt^WOU.: TUI 

KirtcisHTtii. 

TtiroMtikjfl M i m mimn i / iii. 

A 36 rest ali^'botk wintira of UtnuMtbjrt waiuw 

> (‘trMO. 67 . (I >>>ot ) *» boiM with m cdem «( 

‘ aaifiw (3 moil ) ht thrM boitn Aft«r romorol of tlw lolfesi 

> twi tarn ol tbt bus by rraporation under dimiaiilwj ywure, , 
dry, cTy»t»i!tne oiiiJ rfif.4iii«l, wliich wu Itciyrtillind fcuj 

‘ |M<n4euai III bi^b iKjilini; point. The anHiJf, whicli nt th^ 
obtained in ali>n«t >)uaiititative ainounl, coniiited of ilondee 
pfi«n*, meltui;' at 112 143'^; 

round, C- til ,11 d 19, OMe 3S 59 

CjjHjjON'iOMcji re<|uirn! (*-61'74; H”8l>4; 

Oi!e 39 d7 1‘ter cent 

Tho CQiupound ou reoilily iltuulved in the cold by all ordinary 
organic iol»eiit« »ilh the «,«|iti()ii nf light petroleum. Ahhoojh 
porfoctly dible when eipineil in air, the compound waa vwy earilT 
hydrntyiied Rvi-n lenlifiy with coinuicrcial ether waa aufficiont to 
doeotnptae it i'iiniplet»-ly int" it.i con.titui'iitii It waa thua nocmarr 
to me apecially (niri!ie<l reai'cnt. in the preparation and manipuU' 
tion of the ciitn)i«uii(l 

The optical cti4ni;m .b. wn by the coinjiounil in solution are 
([raatly aoTletalcd by the pr.^.-ri,c lit liai'ea of catalvstai and are 
not dftrctabl'- unla»^ Ip.-. Ill pi.'iauln.iiH are taken to clean the 
pelarinirter (ul«- and its iuccnuirn-. 

'•leenl, b.ll..l|arf 

ii.iiryi i,)i .; .j , -sr* 

AcftMr J <^11 Vfi & “ ► SS'V 

In the case Ilf the .wdution in inelliyl alcohol, mutarotation pnv 
ended ■pontaneuuely. and wa.e generally complete in three to foot 
hottra On the other hand, the acetone solution pmerred i 
consUnt rotatory |N)»cr iinli! a trace of acid was added. AppaienUy 
a different niuilibriura w esubluhe.! in the two solvenU, judfin* 
from the greater dillcrencr ahown bv the end poinla u compared 
with the initial ealuce 

MunnotfonUui'. 

. The following procen proved most effective for the n|M pie- 
paratton of this compound. Fifteen grams of the su^ fl mol.) 
wre dMved in boiling methyl alcohol, and 45 grami #»niliM 
Tbe Mptrrtion of 

pnwnet MtMMaced almost immediately, and after toUing for halt 
M hour the iMctioa was eompletei The yidd wai prMticall.e 



i^pittTiQK or mntt I'OS 


^ytiltetiwi hw ItoOuf vaUr bad no «||«l m Uw 
« iVlriic niatioa ; 


fMai. C«S<-30: H>(-98; N»S41. 

raqaim C»5fr47 ; H =6-87 ; N»5'49 per owvt 


IfMaMtOTtW* cmUlliM* io raclugvUr priua, swltine «itb 
,gaip|it« dieoapoiitioB at ISI''. Tb> coapouDd it iiw^ubla ia aQ 
idvaota, with th* exnptton of pyridior aod botlioif «aUr. 


aHttaraUtiaB oWrv«d in pyridine •oluiion (ex's) «ai 

(.f -m-e" -»■ “ 

lo order to obtain, if poeible. a •perimen «f the rompoo^ 
iborinf DUtarotation in the oppoeiir dirortion. the anilide «M 
ijtn prtparad by the method of iloit eoodentation in the eold. A 
i per coat aolution of niannoee in 85 per eent aliiihot «a< prepared 
at Um boiling point of the •ulvent, and kept for eight houra until 
tha rotation at 20° «aa constant Aniline (8 mole.) waa tbw 
added, and polarimetric readings of the aolution were taken, at 
drat erery fe* minutea and aflerwardi at inlerralt of Bfteas 
aiinutaa The curve repreeenliiig the (jptical changea ahowed a 
parfertly regular change from dextro lo krvo rotation. Some of 
Ike miulU are appended 


tbw, la aiaulaa, from first noting o | i Tu Ito ‘ilfi 
SeKiik eitation , . -23“ 1»« Ca‘ 12 3 -lilt' 

No further readinga beyond the laal mentioned were poatihle, aa 
aqnantity of the product luddenly cryatalliatK) in the polarimetar 
tok The filtrate waa now dcj-tro rotatory, and the ipecifie 
niUlion, cairitating c by aublracting the weight of sugar contained 
in the aeparated anilide from that originally I'reeent in aolutiou, 
was now +24 0°. a value e<]ual to thatobaerved at the beginning 
<d the ooudenaation. The same held true lor the removal of lu^ 
■egnent crape of the product, the apecifir rotation of the motbw 
l^oor, calculated aa above, always showing a return to the initial 
value, indicating that uneondensed sugar in the equilibrium con- 
dition «H the only active constituent in the Citrate. This 
bduviour brings the condensation into line with the formation of 
UK alkylmannoaides, where, similarly, only one stereoisomeride is 
produced. All the crops of the anilide had the same melting point 
nSl°), and showed the same mutarotation in. pyridine solution : 


Iniiy (a|f. FinsI [t^. 


Fintcrop -171 fi —V -S4 0’ 

FIbsI „ 1710 -> 81 -J 


There it thus evidence for the production of only one form of 
nsBiieieeailide irrespective of whether the oondotatimi is oon- 
inctad slowly in ethyl tlcohol or at the bmling $oint of meUiyl 



' s. • 
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^ tab .n tetaw *h» , . 

tartmtfw tm tom dMirtil dawmnnl antatetiM fai tit 
ilitaMM*. A is pTriiiia*, whkk W A tt ri a i J li, 

talta raUtian -tl *1)M •rapenM to dtjaiii oadir 
tfiffiiUMi pmttirt. yicIM tJM (qnilibrian auxtsn [«|r— Sit# 
tiw crTtCaliist (Uto tVlini he*Ud vHi nlrMti, ta m» 
eeoMfttd into the mutaeoUtofr bero-fona. 


> Trtramtikyl Galaclottaniidt. 

f Ibil loffijeiund, p(tp»i«i from Utruiietbpl gkUciow (Innt 
Md Cwnetoa, Tr»a* . I9i>l, 86 , 1071), it iparingly lolablo ia etlii 7 
‘dcoiol. fram whieh it neparatn in rretan^Ur pritnu, melting 4 
19J®. Tie yield it quantitative : 
f<«u«l,C»61 CO; n 8 30, OMc-MG5. 

CalluONlOile), r«|uira C-61'7t; H = 8'04; 
j OMe 33 87 per cent. 

Tie compound retemliled the other alkylated anitidei auiniotd. 
iriti tie •tceptinn that it ia much morn iparingly loluble in tie 
iMMllolventa The optical routiona were arciirdingly oheemd u 
l-ACOteoe iolotion at Sir’ The mularotation then obaerred in a 
!1 per cent, lolulioii wae (aj,* - 7T’I ' - • + 37-i ■ 


fiitfn^tntrnnUuif, 

a Sorokin {J. Kumi t'hrm. .'’or., 1886 , 18, 129) dMcribeetic 
Ipnperatiou of thia rompound. and atates that it melt* at Up. 
TaricKU ipecihc rotationa for the aubatauce arc quoted, tie 
. —SS'l^ being given for methyl alcohol, and “31'3® for a aolntun 
m 90 per cent, ethyl alcohol. Thcao valuca are now corrected. 

I A 8 per cent, lolution of galacloae (1 mol.) in 90 per ceot ctijl 
Jkleniol, containing excen of aniline (.6 mole.), waa prepared at tie 
'boUiag point of the aolrent. When the augar bad completely 
dimnived, the aolution wai concentrated to half volume and pre- 
*ipi^*ted with dry ether. Gaiactoaeanilide waa tbna obtained ia 
|Wld yield, and, after lecryitalliaation from dilate alcohol, lie 
compound melted witi alight decompoaition at 161®. Mntarotatioa 
ffW ooly detected wi^ difiiculty, aa llie compound ia iparingir 
teloila, and in the preparation of tie lolutiona for obeervation td 
tIo ntAtory power, genUo wanning of the aolrent ia neceaaaiy to 
IW nodioga may be taken without delay : 

e. Initial [ejf. Hnall.f 

asj5 -MO* — > -ear 

•iiw at'S -> f»i 

o-m ?*•» . «i# 


SelrttL 

npaiMLc^lakeM 

M^kgfataahat i,..',',,,,.... 



or M»ll AIIUIUBL 


14H 


.pi^ iimWMd hjmtfd Uut » Udt tM« wm' 

toMte »*• ecwptoa, ksd pnrticai^ m nnUnUtioa •^'t 
^itacitd. ft » tfcai fridwt tlui Uie iptdfie iot«tioni pt«Tio^^>! 
iMad Iw tti* ntfciUnec w« nluble only M {nr m tho ponuBtA I 
»*ise ia BfUiyl nlroKol ii «m«rnfd. On Ua othor huid. ibi^ 
intattHU qaoUd ia the literetor* for ethyloIrohoUc nfotiowli’ 
trideB^ repiewnt iotemedute vnluee ohscrred before aratlk*^ 
reUiMa wee oonipleU. ^ ^ 

The progrtat of the condenselion of gejectcee with aailine wn" 
foOoned, ei anul, poUrimetrirally, the ciuloaterr eireee of ewili^ . 
bliB; edded to » 5 per cent, tolution of the ri(;»r in 65 per eei^t,' 
^rohoL The condenution et 6r»t prm-eedMl rery ripidly, end ' 
efter iU houn the eolution »■« l»voruUlorT. The rotelion becenej 
tMateat efter eight dep. but u the curve representing the optieel| 
chugei wee perfectly reguler, no indicelion wee ohieined of Ul*.^ 
fsrmelioD of the deetroroUlory form of the ejiilide. 

Trimtlh^l llkamnnieanilidt. 

- Thil compound wee readily obtained from triiuelljyl rhamnoee 
by the method already de»cril>ed for the pre|)atatiou of tetraneUiyl 
ewmoteenilide. The product »m rerry«ialli»ed from light 
petroleum, and waa then obtained in ni-edlet, melting at 1 1 1— U J ®1 ; 

„ Found, C<=63 90; n = R 21 ; OMe-.32'6. ^ 

^CanHOK(OMe)b requires f Of 01 ; 11 .= 9 2f« ; O.Me - 331 per een% 
The compound displayed the usual niliibililieii of alkylated^ 
anilidea, waa very easily hydrolysed, and showed oxtenaive mutth 


Trtitron* 

'■ billisl (el^. rm»| (gpr. 

phjlilorfioi 11*40 eissy -e +i»-r 

^®***®* 1 2160 136-3 — 41-9 


From tho identity of the initial roiationi and the diTergeBeit 
diown by the permanent valuea, it would appear that a dUtawt 
equilibrium ia attained in the two solventa, 

• -3 

khamnotcanilidf, ~ h 

Thk compound haa already been pr^ared by Rayman and Kraif‘ 

I ifoo^* w •• JMlillg 

K 118”. No rotation valuea arc quoted, the atatement merely tmiog 

Bade that the cMnpousd ia dextrorotatory. A 20 per cent, ethyl- 
^holic aolution of anhydroua rhamloe wu b(^ mth snilinw 
(5 noil.) fet one and a-half hour*, tha pradnet Mug iaolated aa 



1 G0#0KS1I4TW)® 0^ 

^ 1^ 00 gujiimiKTittirft TW 4iiffi i l * 110 0jf9^^BSSj^.b0i ^ 

libi«i» el ilMiMl Md li^fct pfto el —i, 0i w n i irt ii t af W|tl i in iiUt 

' |l«i<.C-6(m; B-7-32;N-5T4, 

CbBoO,>* C-S 02 S; H = 7 32i N»5M per e«8t 

Tk» ok*er»*d iaau/ou(i<m in nbeolote elaihol «is [•ff' + 

JIfl’. Iurrjitillueswn iewa rthjl tlfecU^ n MMrwpintat 
tb* ttietnrMniury fom«, ibn maiiauin reution cbaji|ei tbcQiii^ 
HtT<d t*<«l f*;.T ‘ I -■► '7 ' • ErperimenU coDdncted .in 
tb»objwt t.f thp form ihowing the aneen* chaage 

(cnulU. 

f'elanntinr K zamtnatim of the Can<ltiuatti>».~AM the 
^..^ .1. u*d ...re wihv'lrou*, »n<i preieutiOM were t^u fe 
Bferent the iMrce* «f raouture during the proceee. Hue *« 
utamin Ui pfevent tin- «plif»l c liint-e* being romplketed b; the 
eddiliiw ol .»trt l.) the Iiihydrom eugar. An 8 per cent wlutice 
bI dry rharniene ,n itiwlate ethyl alchul mntiining 24 per leti. 
o4 enihlte *** prepared at 2tt' and kept in the dark. The initial 
qMctitc firtatioii, laUnlatrd un the weight of auger preeent, via 
-8'4®. In one hunt the »duti..ti waa dextrorotatory, and in forty 
eight houra the pr.k ea. waa complete The curve repreeenting the 
eptieai changoa waa regular, and thi.. waa alao the caae when the 
naetion waa carried nut at .VP with a more concentrated lolutioo 
of the eogat (-’d |ier ce^t i In each raac. however, the cum 
iadleated tliat the form ahi.wing upward niularotation in tha 
daatroaeow. waa the lir.t to he ptixlueed. 

We take lhi« i.p|iottunity of eipteeaing our indebledneaa to the 
Carnegie Truat for a research grant m aid of the inveetigation. 

rUlUlH Al lUjIthU'M l.Afa»fc*r«>RT. 

Uniiwi '«r Sr .<ki.vii.>R am» St. I.iosahd, 

UiitvRKiiirr *>r .Sr. A^t'SKw*. 


GXXXIV.- Ctmiii'Mutiouii of Phainulhraquinone inth 
Ethyl MnlomUf. find Ethyl Acetvaci'late. 

MaaioN Beoca Rinraana (Carnegie Scholar in (he Univeraitj 
ol Aberdeen). 

Jarr aim Woon (Trana., 1905, 87, 712) described eotne con- 
dwteatioM of phAianthra(|uinonc with ketonic comptrandi under 
the inSneDce of acetic anhydride containing a little concentrated 

n^httric add. 



«tni%i^wuHi*n un> btbtl AciioAqer»& «iM7 

indbMli of ptNMBtbnqibwM 

at aluch maotwi vat aada 
Hm# yyr. hwt BOW baac farther tatartiptUj. 


f[ II Jiaittiini tf PhtHtatkraqMtmoiu witk Mtkf/I Malmuilt. 

fimt at fiaelj powdeml phasanthraquinaDa (fraa tmk 
^ B>fcf «]aia«wa*). 100 grami of «Lb;l nulonite, 300 crama of aoalic ' 
tsii^dfiiia, and 30 grama of cooceotratod sulphuric Kid. wank 
ta SO” tar aarcn da^t Tha crritaia which had aaparatod, 
Had nctbar liquor, OKh yielded a condroiation product. 


Btkfl %Ktto-k^ttoxy-i : heftpArnyfenr 3 : S^iAydro/aroa- 


i^arhoxylate, 


** I luj. t' 

Vf,o-(fco ' ' 


lti3'.V'), 


The foregoing crystaU, after racrystallisaliun from alcohol, yialdad 
■hila. glistening sealM, melting at ir>3'6'^. From I)rntene, on Uia 
addition of light petroleum, the substance i ryslal'ised in cliistara et 
gal needles. Tha yield was 29 grams : 

0 3038 garo 0 5H8 CO. and 0 0800 H.O. C 68 96 ; H = d'37. 
(',,n„OH requires C-69 23; Ui-4 tO per cent. 


Elhi/l Phenanlhrojj/tactloiymahmitt, 


The acetic anhydride inntlicr liquor, after treatmeut with water 
and alcohol, yielded a substance which crystallised from ether in 
large, white, lustroui prisms, and from alcohol partly in prisai 
and partly in fine needles, each form melting at 109 5° : 
i)-3013 gave 0 1963 CO. and 0 097:1 ILO. CVCi 'Jl; Tl-6'37, 
0.^1130, requires C 67'32 ; 11 5 37 per cent 
When this substance was treated at 60° with the mixture of 
acetic anhydride and sulphuric acid, white crystals separated, which 
after recrystalliaation from alcohol melted at 163'5°, tod wen 
identihad by a mixed melting point test as the foregoing componod, 
CeHiiOi, showing that tbo present compound is an intermediate 
stage in the formation of the previous one. 

The formation of these compounds may be explained on thik 
ssRunption that the unknown ethyl pbenantbroxylenemalonate (I) 

* The pbuisathTW{iiiociii! used for these metioui unut he purified by mosos of 
iWudkin bydiugen sulphite c(in][r^uud, as some of the (uodneU an slmoet iu. 
pwutii to sepsiiU from the antlitwiuiuono which will otbeidiK coutamiuale them. 

f U the inal propoitiaD of sulphuric add is employed, ounoly, fi gnos of scid 
u IK> itma «f aeotio anhydride, the roadenautUB takeo mnoh touger. 







'ft MfinUi lU* cMi}MaiKi|lMB naite 
tlN tmftmai (O) ta* alwW: 



&B.CO -- *■ c;a.-Oo 60,81 ^ 

u i '•'*) ^ 

C,!I,C— <;H(X),Ei)-OAr 

e,«,-co(x) 

U. p. IM !• 


2 4 hd^phen^leni '2 : 3</tAyiro/iiAUi, 

p. 177”). 

fiftom urmu o( the »ul»«Un<e Cj,H„0, (m, p. 163'5“), IJ gtuu 
of rad phaiplianu, end IW grwiM of hjrdriodic add (D I'T) nr, 
VtUed together fur four boure under redui. The lolid nbitaiMe 
WM extracted Bret with ether, and. on evaporating oS the ether, a 
Mudl quantity of eutritatiee wae obtained which cryttalliaed free, 
iMWesa in n^lee. The rmidue wax then extracted with boiling 
hoBieil#i and from this extract there M'parated cluaton of long, 
dky, onkmrleii needles, melting at 177°. The yield wat ahoat 

. 14 1 '*"'*' 

S;>U7«ga»o0 i-HTf't), andi)Oo73 IKO. C'iii8217; H-d M. 
C„fl„0, requires (' 11 4 27 percent. 

i ll^Jrnti lO iihrnnntkryldrrtie A cid, 




(in. p. 1H2 183°). 


§.1ha lactone was dissolved in aigiieour potassium hydroxide N 
lb water-bath, the solutiun acidilied with hydrochloric add, and 
be jswdpitated acid colleeted and dried at l(Xi°. The yidd was 
luatitative. The acid was dilhcult to purify by recrystallitstioa, 
ae tb solnlions very readily oxidised, turning green or orange 
Mhwred. For analysis it was crystallised from a mixture of acefamt 
and basiuie, from which it waa obtained in colourleea priama. It 
|MdM. when rapidly heated, at 182—183° . 

IWWFfara 08123 CO, and 0 0801 H,0. C»75-98; H-4 M. 
i C„HbO, roquirei C = 76'19; H = f'76 pet cent. 

Iloflt ag with acetic anhydride reconverted the add into tie 


^ la eiew of Uiq,poeeible formulation of the add at 
9,H/CU-CU,-C0,H 


I 


,h,co 



" hydroiyl ii Awn l^tht! 

^tkiitl* i«iiiM)|>i<wiiiii nK, irttidi u lohthhi ia 

f00f iHwd*M ia Mteeii of potMuam hji^rexid*, doabUcM jridd* 
igf 1^ ^MlUMniB idt Trom thii (oiutiia carbon diaxi^ t*> 
tb* asoBi^o^nm ult. 

~tbt of tbo add, tike tbe acid itaalf , dKompoaed ntj roadUj. 

iih«r lalt tuned dark toon after it »aa predpitaM. vUM 
ibeMdiaa Md bariom aalta decompoenl vhrn attempta mra laada 
Ib iterntalliM) them, and had therefore U» tw analyted direct. 
Umim SaH.-~Tha aalt waa prepared by preripilaUa( th£ 
aalt with barium chloride. It war dried in the ait! 
0-39S8 loet, at 110°, 0 0106 11.0. ll;O=.10 -.'6. m # 

jCuHnOj)iBa,111.0 re<)uiru8 11.0-^10 13 per rent 
0-35S3 aohydroua ralt ^ave 0 13-1 llaSO, Ba-‘3I 93. 

(CjaHiiOjijBa requires Ba^lil lS per cent, 
gatmm .Mt.— This salt was prepared by iHiiling the acid witli; 

dium carbonate. It cryttalliscd in flne needle)^ 

I dried at 110°: 

’^anhydrous salt gave 0 099.3 Na-SO,. Na^'S'JS. 
Ct«H,j0jNa rccluires Ka = 8 ;i9 per cent. 


Ca»Jtniclion of /'AcnontArcu/uinoRc u-ith Sihyl Aedoatttatt. 

the cendeniatioo of phcnanthraquinonc with ethyl aeetoaeeUt* 
h the presence of dilute ai|uetius |Mils.ssiiiiii bydruside has already^ 
keen studied by Japp and Streatfcild (Tnins.. Id.83, 43, 38) and 
Japp and Kliiigemaun (Tran.s., 1891, 59, I); but the resulta differ 
Ntirely from those obtained by tbe method here described. 

Fifty grams of finely powdered phrnanthraipiiDono, 80 granu o| : 
idiyt acetoacetate, 300 grams of acetic anhydride, and 6 gnmf 
af concentrated sulphuric acid were kept at aiwut 20° for abOQ^ 
a fortnight. The mixture waa then filtered, 15 grama of a brown-; 
■slid beteg obtained. At the slightly higher temperature of SO**] 
fkejiield it reduced to 5 grams. 

Ethyl B-PheruuU/irorylaceloij/adtoacetate, ■? 

JsH.-g-C(OAoXCUMe)-CO,Kt ^ ^ S 

ne hrowt lolid was boiled with benzene, and tbe eolation flUind 
hen a nnall qnaotity of yellow, insoluble substanqp. Th* beBme 
■dation d^odted eolourlesa prisms, which melted fimdly ah 14l°. 
Tkssc tan^ yellow on exposure to light : - S 



(^WO 0(^ 


f^(^moo(>,w»iovmBfi. c* 

qjB^ C*#"*! ; H*»Mi j|«r «» ,* 

gSlta XHiphtl- (b. pu 164-irn (ifi>{ » JMW. 

. iolmkio, fro» "bkh tJ»r» ctTtUOiMNi auBOte, yriW 

wlaek iia Ml Belt below 315®. Ob UMljiii tt gim SgisB 
to the formuU C^u% but the eonbotwn wu at 
^ w.. M lie niUtenc* left 13 per cent of uh. Owing to tl, 
giScnll^ in obummi the jabeUoce, no farther pr^nntioa »• 
9td9- 

O-lSU J»*e 0 3194 CO, end 0 0550 H,0. C”72 B7^ H«i4 S5. 

CuHitO, reqairoe C-72 93; 11 = 4 97 percent. 

Elbjl phenenthroxTlecctoiYeMtoecetele, when illowed to tenuie 
in Ibe cold with the mirtore of icetic enhydride end nlphimr 
ifid) yielded the fofegi>tiij{ tlchydretion product, CgH^O,; hence 
(be mbateocn melting et 148® ii en intermediete lUge. 

The ertiun u( ihc muturc of nietic enhydrid* end (uipboric loi 
at the ordinery temperature on dapp end Btreetfeildi eih^ 
Cdl •C(Ci)Me| t't),Kt 

phenenthroeyleneecrtoeccUlc, ^ . wee elao trad 

b«( Ihie yielded only the compounde C,(H|,0j {m. p. 38^i 
aad C,HuO, (m. p, lf)5- I'l®). which Jepp end Klingema*' 
nbUined by the ection of ecctic enbydride elone on tbie lobiteem 
•4 150“ (Trene., IS91, 69, 13) 


Tbie rnieerch wm carried out under I’rofeaor Japp'i auporrisre, 
end the author wialin to thank him for the intercat he hee elwtn 
lehen in the work. 

Caeeical litnataon. 

UaoKkeirr o* r»rti-ra>i 


(.’XX.W . — halii iiliiii Part I. 

By WiiLue Porrt.ewF.i.i, BtoraH and A. 0. Pnitlit. 

If ii well known that certain verietiee of natnrel indigo oonteis * 
Maeidtreble quantity of indirubin, and it ie probable (Treoe., 19G7, 
91, 279) that at leeit a trace occurs in all lamples of the oetnrtl 

e atiid. That the indirubin originates from the indican eiiitin; 

the barse of the *arioae species of the InMgoftn whidi »n 
^p^doyed hi (be unafacturing proceas, and it dne to no eecond 



i,fnaa»j; iKDutDiuai, .^iac 




iirtite, M at jmdipi'ii to bf- 
cMH m, 4«| ^ tl» boMbantiM o( Min 
itiwtyl ai li w i lh i t to Bwyw't wpatiaa (Jttr., 1»1, 14, IT«K 
nm , » k* bmdiwJj •howii (Tma., 1909, M, 8S0) tiut iadi|i» 
iadiribiB aa ht radily prodnexl fnan erpiUiiUMA 
jejiaa I? • •'qilie* ol tbs fsctorp mstbod, sad sgsia ta impsHsi^}: 
pg^ ia tbu n^MKt hu bssn tbs isoUtion o{ iMtia ita^ ftaatl 
wiarsl iadifa tieb ta indirnbin (Pros,, 1907, 38, 30). Tlwi 
lonsMtoa d Uw nscsosry Ustin is fatsuml b; spscisl dnaabr’ 
dsscsi, saeb m oxidstion of tbs indoxyl by sir in prsMaa of . 
ijksS W add, sad may also bs sllsctsd to loms sxtsat by tsai« 
psrstais. Agaia, tbs fact that indoxylir axid (Traai., 1909, 9^^ 
M7) by air^MidatioB is rsadily ronvsrtsd, at least in part, iato 
itatiB bu bssn previously discussed, and may have sums bsuiai 
spaa lbs production of indirnbin during; the manufaeturing prirrfai 
It is BhOft probable that this socatled secondary “ oxidation af ^ 
tbeiadoxyl proccsds according to the following scheme: 

«Mt thU it u ftbo indirectly the c*um* of the production of indiffo* * 

fcwD {ht. eit.). 

^ lITiUt A dMire of fitudying in t qu&ntitetive inaonfr the vAriom 
(Muhiiona which atc respouKiblo for tho form At ion of indirabifti' 
dwiaj th# DunufActuro of nAlurAl indigo. aAm|)!eA of thia dycetoff, 
which bAd been prepAred in tlio laborAtory from pure iodicAiip 
fftn inbmiU«d to Analyiii by methods which are deecribed u 
mdafale for this purpose. The rc?(u]U wore, however, not lufflciwoUy 
iecttrate eit^AT in tho cA»e of tho»c laboratory producta or wiUi ^ 
iptaatly pwpared mixtures of tho pure colouring matUn, aod il 7 ; 
WM thus ty^evary, before proceeding further with the main objwet 
si Uw iu^^uiry, to devise, if possible, a method bettor luiled to 
tvpunoienta. 

known that indiruhin is much mere reiiitaoi to 
mudation and reduction than iudigotin, properties which al to apply ^ 
to tlw iolphonic acids of these colouring maUera. When dealing 
thmlore with the latter substances under usual analytic^ eon- 
dtfiottiy ud employing either potassum permanganate * or tltanion 
^kwidei* the iodigotin is to some extent preferentially 

E^wriatenti have imlicAted the correctmei of KopixvIiMbr’s eUtos^t ; tfait^ 

* mIu^d of indigotiiafilpbonic ic^ (1 untn per Utr*) mi briitsd 
^ piMiiii penoA Bg i n Ate (i gram prr Iit») oader the condiiioet ^ eMueatrsf 
"WlBwieai^ pm by one of oi (/. .s«. Ckm. Ind., IMfl, 7M), 9 o.e. of Um 
asesnmiy for iti decoloriMtfon, hot, on thf otbw bind, for fO c.e. of 
add of the mnu itrength but 7*28 c.c. w«* lepdnd, altboui^ 
ia ^ laner east wat of a alower chararter. Oodeaily aaough, wldi 




HUt jMp "PB*: 

•n iHS- wnril tt* MhI «f tte ., 

fe&bte«rMaU wrti tfc* _ 

MMUtMt* ««• I^Ur ikn th*l niiW fct 

ttMij m*!"* >»•>*)• %#»«*| 

.w^ i«ik.i. .fc.« iw -li ^ ^ 
*27w amt. «f i«li!<"“». 44 IS P« ««>• ”' ‘ *''•** <“ * 

"Win I* «f t!)» «l»OBl4 »'•■■'• •* “ 

i* „4 litoni».l.>l« .i».<iuu«lr l*twKB OK Uw uj iti «dM| 

sZa ua 4 <*w -■«. 111’"'"'*. >- '“|'‘“H •*>“ P«v«*. •» ** 

iJm i«Ui au**ttlf flBiieJ ci*l*ianj»|f tti*tt«ni pmwtot. TV ^uaam Vtt 
' di«1>t>M>-:; •..ignuito. u,.m lb. .,».l.ttoi. 4 lb. ii.ainiW«qI|*^ ad ti 
IL, b.tiM«(|»iuti., BbWi «loiiu «( th« uton!u»«M t«Hi« il*P»«»l« *liii 
(ir^lii. u I.f 111. Imliffi tm »birb h»«. l»r« l««lot»<l W «k* miS| 

tv wiMm i»»-KiAiiKioftU ••» wlutifoBi of ibe 

f^^ 9 t ihternt, U-bOm tV of iV Tm^r-nt nrvt^mty for tV 4 k«V^ 

I'tVl rf <V r»r«. lt> wnw *itb iU conctBlntion, «a4 (hU JNjinl bli 

Im !• tiy lU**«n i.4 iMeUawtry of l>^», Hr., by )U«a^ 

^Qgfdior, m 4 Uyewi. l^oi. HJi. It for littUnce. It iV «« 

woploywl by ew <<1 iw. •"d •hiib i* btentinl wUh Out ifitmiinoiluiij 
||Ut«V AnUio- Bwl Aid* I’*t.rU .rhftniUiy »/ hirr Indt^, B.A.H.K 
^fMI)t B»dtf Oku fiiO'itUat*«, 1 i£r»m uf indijtolm *» Miii-hoow Kid rn(«^ 
p»» of p*T>iuBg*tut.r tof Ir- ..! ir'.i»ti 'ii. oh^fr** the nlftitiott : .J| 

InyHM Out 0 4*24 Kt*“ «f tbc n i* tif •■««« ll i* •ridcot, Uurrfoir^ 
^OKkUtUiQ Uyf in'oiiii'Vi liAltif, and rithi-r coiMUt* 4>f two dutliMrt >t«£va 
tii» fonaUb-a id t«li!i#u!i-buii*.- *-.-1 -t of two dUlinct ttkUoiw uifolnuf i 
yn^ytinti of llin lw-» A* irgwMi tbe flr*l 

Out tN itttm f«riu*'>i'‘:i '•l•o'’l !» iit'K«l<»il by tVt of w# iBtwnwdH 
(I), or ibi'. by III# Utt*-i lu *-Uui<ni to iuiin. w iJ«bydiwi®dJt>»« 

' wO' 

tl) ("■) '\ 

JilyVitk wrid (U) W biriiKd. In tV 6r»t |.rodiu-t of the 
MUndjf «(d*bjdwO«llg“tit», Ihu mtut |-rwr to furlhri oiiHUtioii to biUu fOtr* 
twaWfiil^ of wtUr wiOi f«itm«tii>n of dihyilroxyibdij^nlin, 

fc c,H.,I^^,;(^olli•c^on:.;JiS'C,H., 

kU jwwwot rvn ftldftiPB on ihu imitii. V«ry itribioft I# tWi my** 
HIm.MMII WIM»( of fivrtiunKwiMtr rvqtttr^ for tbt doccdoritttitni wf 
jj^jVldt iMdB>i • kmilu U h«T« tnUtble. Eltb^i tVtidi 

JlvaM^pwuMl (111) or tV q&knuwi) dchydniDdinibb (IV) \» |inxim*d Ift tVN 


i 


IHTO' 


(U 4 


^»|i' 


IX>* 

(IV.) ‘ 



wmilSot. Ckm. M., im, li, »S]^ tl^ 
irtbii paint, couiden t)»t H ii not tmj ia 
Iimmt t» abWn uenraM rantlbu On Use oUwr hand, it u f 
iAtifant* tta more aolabte iadirubin from the indijo b7 a p)v<.i>m 
alaartnrtiabj ^ t*u* pufp«e ether (Ramon, lot. tit,), 

^lerdaef »d Denton, J. Sot /iytrt), and aeetie arid (KoppeiehaaS 
br. tU.) haw been rerammcnded. Raeton't eUleneot tha^ 
indirshin it aiaUy wlubte in oilier can only apply to ibe ewd 
KMHiefrial iotwnl, for it me aacertained by experiment that I 
pare Bqttid dwolree bnt a trace of tliia colouring matter. In* 
erition of Rawaon'i procem, Gardner and DetiUm (/ot. tit.) fl 
(hit tho amoont of indirnbin estmialed dcjienda greatly on ---^ 3 
}in|th of time the extraction procc-ds, and that even after thf#| 
hem' boiling tho indirnbin ii not completely ulractod fro^b® 
|ndi|o. Experimeota with thi« method fully corroborated Uwl 
thjectiooi railed by the latter authors, and. moreover) tfa* 
iKir&et of tho colouriug matter prf [>ariHj arrording lo lUmum^? 
4trvt2otu wai of a purple blue tdbtur. ami waa not raaily conh-^ 
jonhlo with tho standard solution of indirnbin in etbor. Curiously? 
M|he pura acotone wm found to exert but liUle aolnni'' 
yha towards indirubin. and thus it appears evidi^ni that tlH 
aebrs agoot in both the so^calie<i etlu-r and aeelone metliods coQsiit) 
is redity of the alcoholic impurity which is present in tho 

sfiw «ll|Aoaie scW. It U corui.l^nxl j.foUblr th*f ibr tlrbytlntiadhpili* 
fMjdnStdireMa fomtRtion «w uf» m tbri.- tivr imUjitr*. 

_ Ob the ether band, with tii^tiiutti rM.ifidr*, aixt <<iiipt<HiD2 the proceii imrdlaf 
llthf 4 flUD« preriwuly given by nne of ut, it »u fritm.l th«l thiei rnageat Wharti^ 

bis Mmtkiil muiner towtrlv U'th itiiiig'Jim. *i».i tiiiliriibin iinl|>honie 
bsl tti C0watQ|it}oii in <we*h <■**«• i* i'bfitU'hl. Mrifwvrt, DumrrtHih trials Qlffl 
ml ifth wiltnnes of Ih* pare iub lioo-ati'sl r<*tounng fiutteri indiratail that I 
MMtsfthinagrnt re«^uirrd w*», In all . n|n«] ue ibr giim of ibat Lhtwrtt. 

IpjfaMMiy fw lafh ontuliliinii. Thit i* ritvijr iutlitstetl by the fellovll 
’‘■dbt 

iwiigoUD* Indimbin- I’rtsmt, Koubd, 
almlplmiic diNiibonie iodiKoUMf . indigotiu-f 

iehl(e.e,). arid (r.c.b iQdinibia,grAm- indiruhir^grtlti. 

1 15 + JO 0 0250 *^ 0 02407 

* 10 + 15 0 0250 002505 

t * 20 + 5 0 0250 002512 

* 5 + 20 0-0250 0 024 M 

fstud, kovirer, that it was not jraufble by nsaiii t4 this 
^"ylTsli Sa a qnaiitiuUre aaimer m \q the amouiit of «Bch^ of Um iRd{teidai| $ 
"bj^ftaHaniriibdiwmiinKatla iheniixUu^^ AlUoagb.'dBrii^thilS&l^ \ 
th* hqttki diappsaa tad a nd ft«|» is aUiuatdj;yiMiid« 

P'^f •"’lliiitte fad tnaeitiw tebtWu rdiew. 


Feud, 
perent. - 
ttV) 
10011 
lOO'H 

mi 



mnx: 


“iwt tt» <* ***^“ S^. n ^ - . ..I'^s 

'tl U imbddt tli»wfi>f* flw Wta* it •*lj*®*l* 

j jl » .L* M. «/ A* 1^— jutW «M (I 

ffwlu bjf th* M* « w» I««« 


i«>C^ 

f0smmii, 

r -::_. • w bt ti niW** at 0>* tmamml 

SiZtlt -luU.n to th. »tmt rf tl» »V » 

by tb«e Mtkofl *7 

^nl« un(ortu..»t<ly .1« ewW th. d.po^ ot 

tia ai-^Hvr.1 miinoiin from U>* toAcM in thi* manw *»• I 
Itm compbtr Kin»!ly, m r«([»rd to both the ether nirf »«t. 
Drotwwrt no aocuunt u given by their eutbori of ettei^ 
L,a»ral* llirir [.roce»rt with mixture, of the pure «olo«rii| 
lUter., »iul l^ir « . uraey di*. not therefore .ppeer to her. h«,^ 

•uhaitted to eX(ierimtiiUl proof- j 

ft»l itid.ruluii ran completely extracted by mean, of botHl|; 
eeetlc acid ba» already been ahown in a previoul coi^nnicaUm; 
(foe fit.), and on tim luuounl Oardner and Denton’i afatemn*' 
(foe nl ) that K-piKwhaar . procca ia inconvenient on account <; 
the apparent modubiluy of tl.e colouring malUr in gladal ic^! 
•eid and ibe ini|w»ibility of completely extracting it from indjp. 
ia difficult to undervland KxperimcnU with ihia method fm 
fairly aatiafactory riwiilt., for. employing a mixture of 99 partad 
pore indigotin and 1 part of indirubin, the actual figuraa obtaiaadi 
Ue indigotin 07 3f., and indirubin H'OTG per cent In carrvit| 
out the procoM. homever, it »aa diacovcred that m addition tl 
indirubin the meiic acid also removes a small quantity of indipitii 
from the indigo, and for trurlworthy figure, a standard acetic sdi 
aottttioa of the latter robmring matter in addition to that of indije 
Ted i. necematy. t'oimnUrabie discomfort ia, however, oecaiaerf 
by the employment of the gWial acetic acid in open vaaik 
althimgh it ia probable that vtith certain modificatioM thii M 
0 Ukrr minor olijwliuns to ih<* method could b® over«)in®. 

U bw been prcviounly pointed out (Trtai., 1907, 91, 979) ^ 
j^Fiidino it nn excellent Bolvent (or indirubin uid *l>o to 
IffOVQ. wherena in regtrd to indigotin lU power in this 
wry Umited, wd il Ihut appeared paq«ble that an analytical oetM 
Itutd on U» employment of tbit litjaid could be dertod. A at* 
4 My f^iturv of fueb a procen wat obviously to avoid U» we of ^ 
• In psftr, ibf ntt OT* tbffit iDiiigo-brem i» tolnbl* is 

At ^ liBUB (Trani., 1907, 91, ^1 It 

(aioln^ in all n^vfiita with the of pyriiiine, Ibk can wibf ^ * 

itoei iMtt euaponotl vliidi k pnocat is ibk tBixton. 



; ^ «PW|M 4riib Ok 

iiiiiiit bM Mkw^[ pi^ 

Hm l yStiBw tmthurt i w bdiio far iaditaluii b randOf 
H(fc8«4 V ^ findy^nW liyaitat (w » h« Mcwii 

• iMn MMWib t/ b^K pyridine. Enpleyiiic, for 
I «iiMOT irf pw* iadigotia, 99 per cmt, end pore indirubw, I par 
^t, a da^ wd Mtnui waa obtained in tbU manner. aaaUiiiiii| 
^a tfwa of bine, wbemaa with indigotio, 99 999 par cant, and 
{ndirabcn. IHX)1 per cent., the aopematant liquid waa of a purpburad 
l^iuor. In the eaae of natural indigoa, the rolour of the indinildBa 
if praMmt in the pyridine extract in but lintilrd amount, nay b«’ 
to •‘Mne extent by the preeenro of indigo brown. To remOf* 
the bdter, the pyridine aolution ia poured into a tmall quantity of^ 
nwtbytatad ether, and the mixture agitated with dilute aodram"^ 
hydroxide anlution. The ethereal layer trill then p<.iiM<ai the rad^ 
(obur wbkb ia characteriatic of inJigored. ’ 

The following table indiratea the aelertive action of varioaa 
•dTenU at the boiling point on indiruhin and indigotin reapectively 
alone, and abo on mixlurea of these colouring matten in definite 


pieportioD: 

lii.lig.titi, ledigetln, 

W i»T iToi , te »i [W Mat, 
tD.luul'in, iioliniUa, 

tioirrat Indimbio. Iii.ligotin. 1 per rret. 0 001 per e«tt. 

!)»«« IWp (.umhfll- hiiirt IWjt furmjit- Ihirjtle («| 

HPil iTal 

... . IV-fp ]iur|>let ( '.tint Klue .Strung juirplat Kaiiil blur o&lv 

rwl 

AiHm* bflt Itm Irtbutubir Mag««U. but Faint M 110 » 

iutcn*<^ letMt tlitrtiba' 

aUtiT F&int midutt- Itiaf>!ii1>]c liAgmu, but No tnicv of nxl >i 

yrUov ihitbib ]«*M m 


Thr Pjfrulinr Mftho4. 

Th« finely lievfd wunplo of tbo rur dried indigo (0*25 to I gram) 
ii wtij^ad out into a imali beaker, and evenly incorporated witii 
9fi to 30 grama of purified sand, A thin walled gliM tub^, 
fpfrotimately 25 x 90 mm., and whichp for the lake of coDra&ino^p 
ha referred to m the container/’ is neatly closed at one end 
^aeaoa of cotton cloth, which is fastened to the tube with doe 
idif or lilk cord (copper or bran wire must not be onployed),* 

; * h tb« sfeHkr cipt^riistnU, tlt« 'wtlrm doth wan f«pl«ci<4 with onpper sad hcaei 
9Ml^ lad ta thus s^jm • staif I, ImU p^rstAUat, loss of •I'proximstely 2 psr eeit. 
d ts^Dtlo ooeansdw This vu erentasUy arvaontsd for by th« fid that tk« 
{ihmkal (lare pjrridiae doss not exsrt s dsletirioai effect) enptaj^, aad 
■R*'uUly oni^erd^ varietiM ot this Uqakh coataln a littto Tymfflfii, aed 


ilM tid of {I t^rnmn jam 
00- pa^ k-W Ik. 1-*W 

* djwhrf 17 •«««*« & f^, 

fto rtT^io b«lk. euaomi «d » tk« 

* « Lb« «PP« •«»«♦ Ik* “***®*’ 

, )«ei«lr ml* •kich eta be prwkw^f^ 

■ .n -^4 ti. r»m..»c tb« iMt tri«» of indijo (n» 

pl-'^ *“ * 

fitted t0"«‘y' »"'* “ ■ V 

Cl iltaioei!*-. Of 

wUoduftd Kure. li(,n .ilh pyr.diiit u the" commooeed, T J 
beis. *0 res-oUlt-l thil » bt»k el.ullUion of the »ol«Bt Uk«J| 

^ 6„l «lf..i* err .nlourrd rcl. l.ot u.U»lly, »fUr tko 
^ BfOMeded f»r eliout i>e!f »n hour, the liquid poaeaM 
In, Uoe colour of pure mdifiotin. The digertirm if tbOB 4»| 
r malkoed end the Soihlet tul/e holding the conUiner dnioed 
I.U»fOU|Uly w l—ihlr Thr rontcl* of the fluk, which if prefw.c 
^*bW of the Etlcrmwni variety, arc dwtilled down to * mil b»4,j 
I miduat liquid U treated eautioiuly with boiling weter (A).; 

I kgun dUlilltd, and tht* operation ia repeated until the lai^ 

I of the pyridme have diiappeared.* ^ ^ 

On cooling, the ptecipiiale, which conaUU of » mulnre # 
ubio and indigolin in a cryvulline condition, together with 
►brown, i» collerUd hy mean* of ashestoe in a Gooch cmeiUe: 
nd weihed with water. A* a trace of the indigo-brown is present. 
4 nnmbinatlQn with caUiura or magnesium, and in thb condi^ 

I tMotnble in alkannc liquids, the mixed substancea are firit wa ' ‘ 
ritil hnt 15 per reot hydrochloric acid to rentowe thil l 
jfHae ud then with InA I per cent, sodium bydrojdide ich 
|*hUh now eomplclely diMolvec the brown impurity. The pp _ 

^ Cnalty treated with I per rent, aeetic acid. The crucible aid k 
^Bonteute are now placed in a small l»eaker, and, after drying, 5 ck| 
ttqpd pure sulphuric arid are addnl. t^n heating the mixture for bl8| 
^in hour in a waln-ovcn. sulphonation occurs, and the product 

-j 

I Iks latter, unJet iKe r.in.litiimt *«!» rimrol, raoswi tts foneadea ef c*p>^ 
Anla, Per instance, ,1 « •stumte.l pTri-line solotinn of indignUn is digMtsd ^ 

• bi^g potBt with s iiul* cupric hyunis, lbs colour of the aslotkia Is sJwnk, 
eHMdlstnly diedinrgwl. end thlsrfrcct was nlno ohaerrsd to oenrteWirdsthswA 
t the iwt**l nudy tknl prvKWw. It tv prvlwbln that the exldetloB fiswdact d At 
~“~jStsbt^ t* thus (onaetl is dehviifoiBiltxoUa t/so rtg). 

etlty d pyritltiH eiuployot for the extrwetios ti iane^tfkd, cadiwt 
' eas UOaa end tS c.r. have heae bead eqidly usetbL^Tlel* 
g Msh aaalysis hu besa appnxiaiately 1 ( e,*., sadJ^emlA •* 




.. . 

‘lUmlw*. Th»qiuwli^ditiy 
K Wi Mtaiian w nlph^ it m 
Hm DaboMf solwiiMkr, I9 eoapMkn vitti itudaid 

P flfOt iadiiptia- aad iadirabin-nlpliimie ftcUte pn|kH«|j 
il# juauMT tmd eonUinmg 1 gnm o{ tb» eoloariiif 
it* t gnMnl rnfe. lha maat aatiifactory dilatioa for 
Ml ((wnd to ba S a.e, of tba ktandirdi, and a)lo of 
aolatiMi in 200 c.c. of water, but in llie nuo of tbo wo l a tin d 
|p{ MR* tnMI ^ iadimbiB a concaatration of nut lata tbu 5 c.e. 

itdBtioii ia 60 c.r. of water wa« then nrceiatry. 

* foar^fo gangatha aocnrary of tbe roloriixetric determinatillNb' 

r iitufi* aolntion waa aUo eatimatrd aa regitda tbe total 
acdooriBg matter preaent by meant of titanium rhlorida, 
~i|^kpiirpoaa 26 c.c. of the lolulion were employed, together wi‘ 
llJec. of 20 per cant aodium tartrate, the pomewhat exeairi 
I^Bantity of thu latter being necessary on account of the latg#' 
^iwaportioa of mineral acid present In other respecta the oporatioi^ 
fval earriad out according to the mu>lifiration of Knecbt'i prot 
1^* Stx. Pgtrt, 1903, 3 . 66) employed by one of us io ptaei' 
imirit (Bloxam, J. Sof. Chm. Iml., 1906, 26, *35), except that Uw. 
i lUtatioii waa performed in purihed hydrogen in the place of carbasti 
:’;|ioiida. 

f' will be obKtved in the subsequent tallies, the colorimetric 
'ttanium chloride figures agree closely with one another, and hsain^' 
^Ihu eatablished the accuracy of the former method it will not bl'|: 
jiMomary in tbe subsequent use of the process to employ tbe UttW J 
tft an adjunct . ^ 

The Kttiiuai /m/igofin —Tlio container, and its contenU wb!dl| 
i'bad been ntracted by the pyridine without removal from UmiJ 
ijexhlet apparatui, were washed by jicrcolatii'n with water, and iaJ 
^j|ba event of these washings being coloured by means of the traMj 
ipi the pyridine solution of indigotin which remained in the 
Idatnat, this water was employed at the stage (A) (p. U66) of tbfd 
'poewi. Subsequently tbe residue was repcaterlly percolated ssiftl 
hoiliag 10 per cent sulphuric acid, which ededa the removai 
f the indigo gluten together with some of the mineral mattar, anU 
finally frith boiling water until free from acid. ^ 

: The doth ie now removed from tbe container, and by gMtly4 
{Mddng tbe npper asbeetoi layer with a atout glaai rod tbe eoatinti 
ef the fob* are transferred to a spouted beakn of aboat 100 ex. ’r 
iipari^, aa operation which U readily performed witluRtt ani 
•dbmm 1 ^ any colouring matter to tbe lidee of tbe tube.! Tbe? 

dried in the water-oven, and after an nddUfon' of; 
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Having tbaroforo aarcTtaine<l that the method gave eufScwntl^ 
^inevate reanlta, iU application to natural indigoa waa now atndiedi' 
|r.: 11 h well known that Java indigo, u a rule, conlaint appreeidle 
^^naatitiae of indirubin, and aome varictiea of this prodnett obtailM 
brNgh the kindnoM of I’rof. van Uomburgh, ware availabk ^ 
^HEanination. Thcae aainplaa were raprceantative of three diitvet 
|HeeeaaM: (o) the new proreaa with hot water, (h) the new prvew 
artib told water, and (e) the old proem, in which no chemieali a« 
^Med. The exact manner in which indigo haa been manofaetiued 
Java hai remained more or le«t of a recret, ao that an exaaunatias 
^ fheae anthenlic preparationi waa not devoid of inteieet. 

£ Daring the anaijnee more than one titration of the inlphonalad 
ybioMing matter wu earned out. and the maximum and minimss 
giMita are given in the tablet 
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> iatcrating in connexion with the extisination of I 
I Minple* ia the lUtetneat of Koppearbov in tbo p«|)«r J 
Vy referred to, that ran Ixx>kcren C'ampagne baa the oedit ! 
i Ming a method of preparing indigo from the Katal pfautj 
l.trrula) in Java which givea twico or thrice the yield. On (lMr| 
hand, be further remarks that the whole character of tbt I 
•l|oiin changed, the percentage of rad being much greater thw ^ 
UB^ amnetimat exoeediog 10 per cent The praceae bate reftmd 
■ by Euypaaeliaar, in the light of the aboTe'reaulte, would »fp»at 
• be identjcat with “ the new prooeet with ^ water." 
b ii wall known that hot water pr o o aMW If indigo nuunfaoinn 
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tt':ikt Imrt _ 

fkt w-etkbtiM ol Ubi^ t| 

or aOuii or Hoann* 

•leva (Trsna, J«r. tk.) tirt iB‘|| 
ia 0* ytold of cnlinriBg awticr tlaa Mcua, • 

f i iir« wopod ih* obaorratioa of tlw Dal 

daring the Uboratrejr experiniM^ oa da iMbaStil 
M%o from pure indirui (laf. at.) itut tie d^Htaf dai 
wateioed viriicalut more indinihin thu b unw^'jpMa^ 
aM>( of tl>e ntmRier-'ial Mniple* prorioa^ «»— ■i^j | 

j(br. riri), wd the (inly rcunmibie aiethod for Kcoiintinc l<r tUi 
tURnpeaer b the lul tlut the temperature of the Uqi^ daib^ 
lb Midatioa «w maintained iteadily at iity’. It b to be renii a ^ 
lind that tbb iiuliruliin furnialinn pruhahly occurs at tlebtrli)^ 
Ntfa of the oiidation, luKauie the presence of free iadoxyl jp 
MMMUy in order that the reaction with the balin may pUcti^ 
tie other band, with thu Indian factory proc«M, the p»iithi^ 
batperature of the oxidation will lie lower, although by tie (ffeti 
Jte iteam hlowen it will ultimately reach thb point. Ag«i»i 
KlWiaa (Jfcporl ua tAr Cu/fiivi/ion ami SlttnulaflUTt ef linlip^, 
PiHferpore, 19I)4) xUtca that after a hot water fermentatiim Ihei 
ppiid moat at once he aulimitud to oxidation to avoid n inbaxjtnit^ 
fajl of colouring matter, and it would therefore appeer to foUov^ 
W|^ rorl 4 priKeaa the temperature during the Utter 
iHMiirtly higher than that in vogue by the ordinary SRlIoCi 
llailaBn likely therefore that the high percentage of rerf^ tla'^ 
bto proeOai with hot water xamphe of Java indigo nriiee frena tiai 
nit tint d >ring their maiiiifaeturc the oxidation of indoxyl 1^ 
HMpreMMe of a trace of alkali or ammonia hae been CMtried obi 
da higher emperature than uxiial. / 

PAboq| w Indian varieliee of natural indigo, that prodoced 
m paal by the " Coventry l.ime and Acid proceea " haa hem 
Med aa containing anmc ijuantitv of indinihin. It b||||femi| 
to by Koppeechaar, who etatea that Coventry'a method* n^ 
to &itWi lodia, and that the indigo prtpaied by tbb inetbeil 
pplktoini ntutth indigcxred, hut leee indigotin thnn good sainjdtAl 
jjf^ifa inbgo {lor. cit.). A dfscription ol the pt ocec haa; 
pw liwB.in a prcvioui paper (lot. til.), and tlie indigo vhiti | 
_ Pto* PWtKed ariiea from the airoxidetion of tndoxyl in to»1 
to**4iW0 ■ liitt 0 .walir. An authentic sample of thie ind^ 
^ lilyyeigfved in the Dyning Dq>artinent of tie I<eidi 
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Kaalty, *o mn*ly«u u jivm of t«.. «„,i,i« ..f i„aigo pft!{«nd fai 
lU Ubor»U>^, Ui« firm of vrliuh i« mtious on iorount of the biM 
wwMt of iadirubiu whiih it ronleins. This piuturl (A) 1 ^ 
ehuiMd by the hydrolysi* of imliian (0 9996 fr»jn) with 2 maij 
of the eiuyiBe for 6ve hour* end e h»Jf »t 50 ^> 1 ''’ in (he proMW^ 
of OfO. of .t / tOxuiphiiric eoid. end the oporetinn wu COnfiK 
^ ia tho eheenre of »ir end in tho mennrr deecribed fully ia | 
fttnm communiceaon (for. ni ). The indoxvl soluUon wu tiiw 
oudkod with »ir at 60° »fi,-r ib# «ld,tion of 18'5 c.e. «{ 
Jf/2tmm(mU, end epperenlly tbr whole operation wu conduetttf 
in the oiael tnenner. The result, however, u ijuile elinonue], 
il eterely referred to u showing; the p<tM,ihility of the ftawAiitin 
tl mj Urge quentitie* of indirubin during the oxidation proee^^ 
the aeooad i^plo (Bl represenU tho pr.Kiurt of the hydrolyafa ttf 
iadkaa by a«d and simultaneous oxidation with air, and in w***^ 
W (ram of indican in S,5u c c, of water at 6(1° waa treated ' 

18 e.e. of S3 per cent, hydrochloric arid, and air upirated I 
Qw letalion for eight hours. 
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Kilimadon nf Indigo Broun. 


A point of interest in this pyridine process for the anilyiii S 
Mi |0 eonteining indirubin is that it is also possible to MtMMtM 
^PfWm^tely at the same time the amount of indigo-brown 
i^pnimit in the sample. It hu been prerioualy abown th at 
Wrtaiw of brown substancea can be removed from tbo dy«ftllCJ[»^ 
■mM of pyridine (Tnuts., 1907, 91. 279), and oonaequentiy inlM 
•aljdW method it ia contained, or moatly ao. in the crude fwd{wil4^ 
■mripitete which remaina after the removal of the lolvetti ,(k thn' 
it wu aicertaioed that the aqnooiu filtrate f A) Inat: 

lowbi; 


^h^^MnyUgmOmm 

» ft miM dOite^ j 

;. iwini wtewt HHr i i l l w i utiBli 
lil|MiM {■d%»btD*a ta edlteUd tad i 
_f marttd. Tkc fihnUt A tad B tra tbai aatnailt 
ftlltr, Uw wlttUoa wtilied «it]i viltr, tad Ota dripMi^ 
o{ tiiu reedu tddtd to tlut of tht wia hft. 4 - 

pitt it tko mettioiJ of iiidi(;o-browD tntljrat k tht nrrtii 

■Matt it Mmptcii hi J*r» isdi);i] tad other iadiiw pitpind bat 
trrr/ta of indigo yellow or kaapferol (Trtof., 190T, Bl, 
MtMt thi* tulMUtice it lolokle in pyridine tad in alkaKae toitJ 
ieto, tad ti trpreoipiuted from the Utter by metat of tdd. A 
Itrch for tbu product in tie umpla under extniinttMn rwAie^ ifj 
ftt it the ctie of the Jtvt etrietict it wu preteot U> the nteat 
f tot more tiun 0 2 per cent , tnd would thut not mtteritUy ittd 
W teiulte, tbtt it wu tliient in the cue of the Corentry itdige, 
td that auwely 1 trace wu prewnt in the new prodnet fiea 
«{tt- At it well known, the Indian manufarturen tit now 
I^Uyitf the Jara or Natal plant (/. arrtcta) in plaet of the 
MMlnmo, and the fteogal umple referred to aWe, tad wlu^ 
M kindly procured for ut hr Mr. Oliver Manden, of Leeda, wm 
town to have lieen prepared from the tint-named plant. Aa 
lalyatt carried out hy the tctraiulphouate prorea indicated S 8'3 of 
p|enriB( arntter. 


t ndhjo Hruvn »n i.ininu Indiijut (air ilriej). 

Aava ladtgo, Jara unlig'*, t'evretry 

m frIXM, »a» |.r,a»ia, Jara ptiiceae, StW Ue^ 

Wl *iUT, ctil'l Mdtar I'blitk.tfy |<ri)i-e-jki(. todi^, 

»■» a 111 17 t-m 

ii therefore evident that Java indigos contain appnndnuUely 
aahalf the indigobrown which it present in the newaat' ladiaa 
pfatpi and a point which can only arise from dotaili of nutaia ' 
(two. In an earlier investigation (Trans., 1907, 91, J 79 ), the 
Hant of crude pyridine extract obtained from a muctiua of 
OMtoaa lamplcs of Ueiigal iudigo which had been prepared from 
a /. nawMlroM worked out to U per cent., and although tha 
brtiiro (d samples without doubt conUined conaidarably noct 
fig^rovn than that conUined in the new Bengal prodoet jnit 
i^ffad to, this value is somewhat too high for direct eompaiiaoa, 
fhaboinelutUe, u wu demooitratod at the time, aoma qaantity 
iriaaral maUer. There ia the itrongeet reaton to i^aid ind^ 
m *1 a vaata prodact of the manufacture, and thU hu recoitly 
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1 ii®tto*ai.^ H 

i«<iwliiipnMi «f iiri^ add (Ih«m 84IQ|. 

- nk*tai|<>iBMant1>jMMdn»{Bloia«,l«e.d(.) ad3 

;jimdl iMiip tmittrm iodiio ^itae 1^ i 

Mid, ud tbe rMido* k Um ntmtad 
k caly powbl* in Out wajr ta']>f«psre m kdiiattf « 
■kwi 91 par Mat. purity. That thia arow to wBia eitanl ***^ 

. oMiaalaiy ntainad mia«rat nuttar and plant dabria «aa i 

bul, aa (ba otber hand, th« doficicarr could not ba 

"aoMaatad far in tbia way. Purther exporimcnt now indicataa I 
noit iadit^ contain a tmall percenta^ of a brown inpui|^ 
IMalttbla in pyridine, and apparently in all aolrenU, but iridd| 
inniren toaoma extent in alkali to farm a blackiib brown 
(fa talpbooating, far initante, an indigo which haa boon punSajl 
by maana of acid and pyridine with ordinary rulphuric acid, 
indiad, any enmmarriat indigo, thia compound it not attacked, indj 
^wbaa Ibe product ii diluted with water it ia precipitated apparantl^^ 
bnelnafed. In tha analytical method drarribed by Hawaon (J, StS, 
iCbeai. /fk/., 1899, 18, 951), thii brown material, at leaat IQ paik^ 
ea n a i a t a of the impurity which ia carried down by a predpitatfaQ' 
of barium lulpbato in the liquid. Aa no data are available, it id 
mleai to apeculate ai to the origin of Una product, although 
general characteriatica luggcal that it ia allied to indigo-brown. * 

Tie dius/yiu df liutigo hy lit I’yruline Metiod. 

Por the accurate eatimate of ordinary indigo it ia now wuUj 
rtcogniaed that it ia neceaaary to eliminate the impuritiee whMl 
aeooapany the colouring matter, previona to or after the fU^ 
phoaation proceea, and before tho actual titration, (hp 

nlpbonation producta of iudigobrown, and to a medal <kfni| 
thoae ei indigo gluten, readily reduce the permanganate. 
ddBenltiae nre avoided by tho employment of the " iwt-ramlph 
fwoeeai, a full deacription of which ia given by one of ua 
(Bioxain, toe. eit.). There could apparently bo no doubt (h it 
edqitiQg the pyridine extraction method of analyda ee abofi^ 
^Mnbed, and by which a gradual elimination of the imparitlai 
•Beeted, an accurate eatimation of iudigo apart from the qaeittok 
of tadiruhin could be carried out, and the point wii iatmwkui^ 
ku taeolfli^ a further teet of the truatworthineai of tha 
«kk»ato pioceif. 

tin pnrpoae of experiment a lample of Bengal iad^ can- 
toiaing but a Ir^ of indirubin, waa employed, and the procedttiw 
»*• exactly nmilar to that given ahora Pur tiie aaalyiia both 





inutiS 

Itki, « iM* 

llUT, . Mtt , . 

t nmito prttt b]F ih» two nxtliodt tliu Ii»w<h<wthIi1i|| 
Jlif ww to U antidpatad oa anooBt of ilw noamow pnai 
b iMve Ikoo pf'-viowii; pTen bjr one of oa (for. lff>) W i« t|| 
fpKarMrf of tbo tetraaalpbooatc mdbod. ^ 

I' fiaatlj. it will no doubt Iw (|uit« poanblo to uialjM Mifo <nt| 
Iflir tttnrtej according to the pyridine method, b; maoM of ih| 
SDoheicq tinlnmelcr alime, but the employment of tbit ptoeam tm 
‘ practical purpowa, with regard to indigo more or bm frta fn4 
.Mirabin, i> not luggiwted on account of the lotsewhii kagth^ 

Oparationa inrolred. i 

Sf.' I 

■ Hr A'lS'rrt <*/ Injiruhin in iht Dyting Oftratian, , ; 

ragard to the advantage nr otherwiie of the praaaace d 
.ildintbia ia indigo, there bu ticen ronaidcrable diffareace ■ 
igiiioo, and thia ilill ecUta to aoine eatent among dyeri at Iw 
it time. According to Itawnon and Knecht (/, &>f. Dftr\ 
4), and alau to llummel {ihij), indinibin ii a vahubit 
and ii extremely faat to light, hfetthewa (J. Sot. Cktm. 
1D02, 21, '.’i.”.’), however, pointa out that, in iddilfoa i# 
diaedvantagra, iodirubin requirea lor reduetkm a ma^ 
lfeme|tr rM|^t th&ri inilitrolin. and that u » resQlt tbo gTCitif 
of thii d)^tuff in not attat-kod in tbo iodigo ▼fttplnt mUIii: 
vm to the bottom of Ibn rm'ptacle. FuaJ (Mitt. K* fetL 
U'trn., tHOft, 11, 3o7| found that the thado of cotov 
bj an indiruliin vat txH'anie bluer from day to day, and tbit 
^ly a pnra indign blue produced. Thia chasgo tiM^i 
property wm ihown by tin* author to be doo lo tbo fartbiij 
ilijielloa of leucotndirubtn with the formation of indoxyl, Mdi 
y^Una oat oxidL*ed on the fabric to indigotiii. A mem neott 
^VwUgatioii of the rraclion bv one of ui (Proc., 11W9, S5, 12?)^ 
wwMv Utata in addition to indoxvi. oxindtd a bmultaDeoiudy ]^| 
aad that thia abould be the cue ii readily underatood Itemj 
Ut^fonmla af htdimbin itaelf: ’ 

II iMliafora ia tridaat that indirabin i 

■ia. 


I po m waet little valot aa arat 
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Frsliminuy tccMsmatiaa , . . ~ ‘ 

BKtrt UuB oat kkI body in motl 
jCMUkA Iw comrt, becMue in lit iadigw •( pmp 
^ wiUi in tha ind olher invMtigilioni, no nd N 
litot Jndinbin bii bwn ditocUd. 
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Pl^XVI . — ITte Reldtirf Infinnae of the KeUmic O 
^ Ethtnoid Liitkiiiijs on It'-fit’ctiiv Power, 

I* By Ini SmotiT. 

||ta MilUtion in refrirtivo power produced by the conj 
|p( lautontod ndicloa. both with tho carbonyl and with 
^MtoininC an albenoid linking, liaa been diacuiaed by 
lAieTili (Qladitane, Prot. Soy. lint.. 1 B 81 , 31 , 3 ‘d 7 ; Brttbl, Btt, 
hvSl, 40 , 893 ; Perkin, Tran., 1907 , 91 , 806 ; Smedley, 
ptOI, 93 , S 72 ; 1909 , 9 S, 318 ); il aei mcd poaible, howeear, 
pW rcattita already obtained might be (omcwhat limplifiad 
'JuUng a quantitative compariion of tbe effect produciii M 
: nbactive power by the ketonic * and ethenoid linliingi mpaeU’ 
^tedir Tarfana condition! of cndjugalion. 

I ; If the exaltation of refract ive power, produced by (he 
rtonjagatioB of group! containing the ethenoid linking, Wlli 
|«M| M that produced by the conjugation of auch gtoupi witiij 
Acarbsiyl radicle, there ibogld be a constant difference betwe^- 
- M^ae^ refraction! of any two compound! containing 
^ttegm^ CiCH| and CIO, but otherwiao similarly conitfttitod,. 

. It wffl be Men from the accompanying table tiiat 
, 4 one end of a chain of conjugated unaatprated groapi, the 

* Tbt pkaai “katmie Uakleg" b nawt in thb la nt>s«MK^a deahli 
b^iai la the gmp C:0, wluthsr the liUar is p nasat in u atdabydla erwbaiyllii 
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^ A roni|)*ria**n t>f ibc iwo ii/«ftcri(r tltphenylfrihjleDei with 

ibat til*- rl!e< t of tlu' kct^iiic licking itill mernhWi 
»f tlif rihinuwt htikmg, hut wlitn ict«rjMj«ed beivMQ tm 
" ItnuturaM raitidi^, th« kctocic ictutt l>e compared with te 
fth«rcoici lickifi;* wliK'li ilM'if jtrihi a iiide-cbais ‘ 
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f ■itljf'nofi*', 9. 

' I’h-C-Ill 
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■' i; 3 > 

dil!erczii.c in ttic trfriutivt' power of the iaoncrk 
liehtBemjrlicloniacctophttiiiiic aiul ilibotiivlidonearetOM il nil 
°1Urkml; ttic iiHiIrtuliir rrfrai tion of tin- ooiiijKiund cooUilUDg 
c^eUfeT chain of canjugatid uiuaturatfil linking) oxceedi b; 
^Iti the tcftaclion valiio of llo' sjmmolriially arranged iaomeride..: 

CHnce writing the above, my attention baa been called to a pa]n ' 
;^blhdied by Anweraaiul Km iilflir iHrr., 1910, 43, 806), in which 
effect of the ronjugation of unaaluratcd groope it diKnucd. 
^Ctcw antbon i|UoU the atatrinent of Briilil (lift , 1907, 40, ItSSi 

fihlt tbe group dot) not produce exaltation of refraetiiie; 

{treeent author has previoiuly iKiinIcd nut Uut in •rdini(i(| 
^la^undl thia group produrcti a marked effect on n(t|gtMil 
Kwiipan Arrortrong and Robctlaon. Trans., 1905, 87, l27S;;: 
19(9, 8S, 921), and has suggested that the wcniiat 
of thi) group is to Ih' atiribulcd rather to llie^mtual 
the oxygen atoms. ;$ 

'-AlimM Ud Eaeniohr draw the coneluaion that the aubatitath* 
of n “ hydrogen atom decteatea tbe endlatiM 

«l’'feMa(if 9 powif produced by eonjugation, and > c^tfpd {nrther 










TlwdtiiintiM •!>»>> tdM plat* n 
•d Out lM4Si%ia|ii«iutw 

Iw •tUcbcd to it Tb« diritBctim drftirai hf AmnRi ^u>4 
Mw«m tiw mguciw* of til* lijlinn;! «ad tbit «f % 
Imygmn!* <i«* ^ I* wimsUd bf Uw tridtiu» 

1 . Ttw difrfciicF Mitca tb« BolaroUr nfnctioiif of mtoai! 
tml u >Ui,'htix lower (boo tbt eom» ; K aiit iiig 

« writi . •iiBilarly, there it * decreuo in tb« iaowMit 

tb* W'JtiMUr seiriw tion of crotonic eder over AU of dotoe. 
hytle Tbu liiimnulion U inteiuifiiKi in the cinneiBie jeria, 
t ttw> raioir fur cinnamic acid, which bu only been exainuuKl it 
ion. u ciiiuiicd (roin the la)>le; and the namben for thi 
- 'erotofiic «oric« alone do nut appear to warrant any dtatiwrtinit beia| 
' .nuiie helwMii the bchariuur of the acid and ita eaten. 

.V , It it priibahie that the diniioubcd effect produced by the toe: 
.jtt|ali«n of I lie l arhuiiyl ^<>up in acida and Mten, u compared 
:«tlb that in kctoiin and aldchydca, may be attributed to Uw 
i MUtnat effect td the twooxyi;rii atom* whereby the reaidiul al&RitT 
of the carbonyl oxygen la licc-ii ncd (Trana., IWS, 96, 231). 

,!<. Anwert and Kuonlolir aiei diacua the queation of *' erttanj 
fliidooble bondi," and are led to the com luiion that if three " ercotd 
"ifhnble hottdi ' are prewiit, the exaltation of refractive power b 
Jtt|tek tlighter than when three lonjiigated double bonda ate preaest 
iPl^W open chain, and ri-mainc Ulnw that of the related lubalaaa 
^MBtainiflg only two conpigatcil double bonda. The prevent auUtor'i 
I^Wvatta ahow that when the niimticr of unaaturated groupe il coo- 
V.lUerably incrraactl. the two aidecliaina terminating in the aamt 
llumtutated group do liave inarltcd effect on each other in uahug 
lelractive power. 
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I« the accompMvini; Ublc, i mithiHl of calculation ia nted in 
vbicb tbo aaaltation effect of each side chain of {^rnupa conlainbtf ' 
^bfitoid linkings with the contiguous ear!»onyt radicle ia separataljr 
illowed for and the mininmin value of one carbonyl group 
Uacted. If the two aide-chains of groups containing ethenotdt:’ 
Solrfpgi have no effect on each other through the carbonylj 
fadieU, the values calculated should Iw higher than that actually 
since the minimum value for a carbonyl group baa boas 
mbtracted. Yet aa the number of groups ronjugated ia iuofMiad 
m eteh chain, the observed value becomes mark^ly greater tbsi^ 
that calculated; in some manner therefore the two cbailii of 
umturated radicles present on either side of, aod each tensisating 
ia, Ua tasie cKbonyl group are able to isffaeoc* each <Abil. It ia 
» pMBt rf loaie interaat whether the >CH, group aeit nmUarly 
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tlw eoajsfitioB of tiw ^lifa ^ 

emUiaisi; etbusoid liaking* wilb • ewbonyl ty: 

of vtiirh bM itreidy b««o niiUd bjr tbo HH||d 
ttftM|iriterl to which it i* conligttoos, thii^ 

||»a^niiij( rSiid: U not conncrlMl with the uiiillUleil dwmUtj 

E lh* group intorpow-il The dctermiiMtioiu of nugnatie rotatiy 
: Feckts iTrant . \i%, 60, 1091) to the loocliuioo Uut the 
KteeninK tdrct of the cariwnyl ii pml'r tbao that of the aNlh^n* 
pmp. Tiicre arc. figwcver, ronridcralile diferencea in the rdatht 
iaSaeDce of tlie (t) and C'lf, groupe on roUtioD and 
The auMx latnm of ratiKuiyl with the phenyl nncleni hat a redncitif 


USttence on tlm toUlmn value of the phenyl group —a rteult whie# 
appean to be entirely at variance with the exaltation of refnelirt 
power priMiurcil liv the lonjugatirw of the tame groupt; the 
■aleetilar refract i»n of l»-nra!di hyde ia greater than that of tohteae, 
hill the magnclif rotation of the former ia lies. 
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(G) Cinn^t^uyUdtnfhrnzyVuitunirftitnr in (hlorofofBI wlutlOfl. 
Hut^iabftucc, previously prepared by condensing rinnunjlidM^ ^^- 
with bentaldchycio (Si-lmltz, H^r.^ Ifl06, 29, 614), WM ob- 
hunrd as follom. 6 6 Grams of rinnanialdehydc aod 7'3 priOBI j&f < 
Wiuylideneacetone were dissoU'rd in 150 graou of ethyl slcoltSi, 
and 300 c.c. of water and 30 grams of 10 per cent aquoooi wdiam 
hydroxide were added. After a few minutea the milky amotion 
^ame inteniely yellow, and an oil separated, which, ^ter twenty- . 
bouti, soUdiOed to a maa of yellow cryvtAls. 13iwer when 
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(7) lhe'Un/im'^l'J>tfyart(*tne tt)ubl, Her., Ig^, 18, 3^; is 

l^l^nforin n Tht yellow needlei were recryetdlMd fiii» 

"Iretmw, end lori'.rd a£ 14?'. 
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liy liu .'Mcm.tv 

► Til* ifjvn»ti;.''4h<rn li.-tfi 'f t)iv rn.i;,'tn 1 1 *- TittAtitm and of th* 
SHfIrtniUr rt frA< Uuti 44 ' < iKy| .uTina.-rt.-vto .imi its alkvl cicrivativn 

hy . h'tj, 61 -'="1 .m-l Mmlil (Jirr., lso*j, 25. 

J. ft. Chrtu , IH'JI. [n|. 50. l.'ih 1< ‘1 to tin* (Dijcliision tb*t ih^ 
compoumU k'-tofu*- m stfu«turv TIm- ‘•tudv of the ilipliatiir 
Jl^dikcUmm hy ilo^ Mm*- 4-hHivrts sin. wot that their physic*] 
cotuUnta riot not .lanni uitit .1 ihkctonir structure. To AcHtl' 
Irf^one i ili*’tj'-hc '■tiu'lii!'' (Itriihl, J. pr. Chtm. 

18W. [ii). 50. llt-i, th>- iiiithvl derivative was re^'nrcUil m ktt> 

eftulu*. WkI till- ethyl ihriv.iluc si.-* a true riikelone. 

lo the of our fur*ont kuowlrdjii as to the infiueDce of the 
COftju^atioti 4»f uMgatiirate4l {.'roups on the physical cootflilits pf 
eempouiuti. it i’cccsnu-s ncres-ary n’vix’ the conrlusions pttviou^lv 
dravn w tn the Mru- tun- of the aliph-itic 6 tiiketonw. 

If the increment in refract imt pr4>.luc«*d I'V the eoojtlgatidn 'd 
M rthennii) ^ith a carl>ftnyi i;r"up Im' introduced, Ute calctilated 
fftlue for th»' moh’*«br refraction of arctylacelone in its k'-tA 
onnlic form a^jri’es il eiih that ohst'rved. The ptuticnlur tvp^^ 
eimjUgaitOf) oourrins: m the krtoetiolir form of acetylaceton*' t‘ 
found tn ethyl crotonatc, the refraction of which has bera measure! 
(Brdhh foe. eif.), and may Utcreforc servo as a standard: 
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TIh» f*lu« for methyl rroUmatt* ittay (Itrrrfore 1^ usumed \0 
bri»*«n ****^ "f o»‘ltvuUr refravfitmi of i»cih|l 

cMciai^ {1} »od the kcloeMolu* f<‘fm i*f a.tljUi'tloiie (Jl) ihouid 

H H O *lVVl*. 
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.Ifrtely rwemble c4ch other; the value .ulu.tily nl»iwrviyi for icrtyK 
jicrtone is -73 (IVrkih) «r JT I iHruhli TIu t\idi‘iuf fn*W 
yr/faetivo power ai i'<»r<ls tli* ri fi-n- \*jHi liu' ln im iu*lii- itiurtur*^ 
fur Mftvlact-ioue, and it )ltlniT^^^.llv i«> ^oMiine the i‘xUt«fiC9 
ci the cUenolie form. 

The iubftitution of a methyl x:r<'ii|> f«>r ntu of the hydrogen 
atomr in a^'CtyUeetoiU' i’l arcoinp.ujo <1 hy uo :tit-iea.>e (>f d UQltt 
m iho obitTvwl nj<ile<u!ar refrrt<lj"ii (J’rrkni. /or ni ): 
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A vimilAT 6ii)>slitutioh in .% eniiijioiiiiil uhiro uo eliatigr* (»f con* 
ilittiUon is probalfle i* a^vompaniHl by an iio tcium' of Approximalali: 
4 5 uuiU; the ahnormaliy .trn.'iil int-n-no-nt in refraction whirh if 
ohaerved when the mrthvl ;’roup i>. iiil»'Hlnre<l into arflyUrctone 
makes it Appear probable tliat (here is a difference of struclura 
“Mveen ACftylacelntie and itj» nuthy! ib rivativc. 

The value -vlually obwived f"r m* llul.mtylacdone ia inter 
mfrliate Iwtwecii thoju.- rc<|uirtd f**r Do* d>k<t<»ijlr and ketociiolic 
lunni rospcctivcly : 
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'^ Mtijliiatisai kd PerkiB to tJbt coBchMioa <««. 

I mu ft dilwtcM, io<i the ttctiiTl (ierivatiT* «m ui(«r 8 N(li«c 
tlfc^iftwIvUntono aitd the naalkTlated coajKw^ 
jfifttioft leaded Ui produce the ketooic fom^ The mam ^eul^: 
, 10 epplf t.i the refrartite power. ; 

"TM order «( the imretncnt oaured hj the tODjagatlftii of' 
^WatUiraltd i.'f>'ipii iinrutuM to much loafinified in aromatic »uh 
|iiwr« that iiri.lurt:i>iii at to ooniititutton may more lUeljr W 
awe, and it «at therefore a niauer ot tome inlcrtat toianatigate 
a retrairtue powor ut the aromatic ^diketonea. 


ftrniOyhtretfrnt. 


}, The inai'iir'.ic r itatii.ri of ihia compound wat determined hr 
^Perkiit who (uiumI lliat it approached ti.irX nearly to that rerinirot 
S; hy the hydroay ketoruc h,rfnu:<a. hung I tt.ol tinita in exceai of that 
.jCftktilated : 

S, Mu'/nrh' 

f'-klmlit*'! t<t }.v ' " •:’> 17 *81 

OWfre-l M7W 




»0 htt tRVPitij'dti'tn of tlir rit'H'iM'tic rotAtioii nf vinnainj^ ermj. 

'patndl, I’etkin (Tran«, l.t< 9 d, 69 , IU.r) allowed that all glue 
higher tUfi i.l:osa* t-il. iil.itrtl. Th« iiurnnenU ihow lom* 
VJIffUtioft ; in tK<' t>t Kviuy!}<ii'i)C'a<'<-((>nr it reacha 
^tn-nZV), wbtM fnr . iimiim.i!(l.-lty(le it is 0 .-^9 f 3 ’ 724 — 
fjfke uii'remrnt obv'fvi^I in tlio of lirnzoylad-ctono igrccf ther^ 
with its rrjift'iicfitafiMh l>v iho formula 

iKun; 

l’hr:ri'* Mo' 


Tbfimofreubr rci'rartiou now tlt-t^-nninrH in rliluroforn] poiuUot) ts 
M,-503; M, M,-rii* 

A cfl»p»riwiii of thi-^ va-kluc with that ohtainwl for heniylidrne 
fihi# vol , p, US;.') !ilniwv that tlm obi^rved valuf for 
"WinnjfUcptono ii in arconiantT with that rrquimi for* hydroiTl 
of b^niyliiUnPafetom* ; 
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J:-. |lrt|/]r!i4«n«Afrb)ii« 
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T Ph't’^VrMtr 

^ 50 0 

SI 

OhMltY«i| f«»f WftlOtUrr'JtttiP 

50‘3 ^ 

r ii'.. 


^ TbttM moiti within the limits of sccurac^ of Uw expWr 
q«tiUl mMhod md. 


. jy g-DimoiBs. ^ 14iH7 

H^. MbiUiiM VM rt i WM W wl fa; 

319), who eUioMd to h«v« ifoI»t«d • dikatonU;; 
^* 1 , if#*ii||i *W» tii*«b»Unfe origiiwily nluin«d by BMytr »## 
18SI> 1A> 3134), to whicli t*t!«r Witlmaiia tfarrr/vr< ' 
» hydrwcy-kttoiiK <tructur<<. Subwqufotly. Kubtauiw ^ 
Mil Wjtooa (Treni.. 1904, 85. 4'i6l *ho«f<l liw the compundl 'i 
.•tijrf fay Wklif*nu» ■« not isoiufru- «>ih liilsmioylmfUltu*. , 
*M tfa« etho*y-d»rif»tiv< of bfiiiyliil<>nt.nr(opheii<<ii», 
DibMoeyliMiliu*. obtunrd by lh.» t»ndfn»Ation of 

ml Matopbeiion«, u yrnt rally pink or rod in ooiotir,, 
fpooobly do# to the preeenre of tra.-os of an iron alt), kod it !§£ 
itijKonlt completely to remove this wli tir by tei r\nia!li«tion. If,^ 
leMrever. the dilrentoylinethane i* rb^*i<>lv(‘rl in lobl conecnlreted J 
fQlphurir add and repmipitaltci by u-itcr ii'? niching point ia " 
but it is now palo yrli.ov in nor is thii 

r«inovr<{ by r«‘j>* at<Ni m iyst.'tili'.ition Tin* colour tt 
int^rfctini;, lK<auw it plrvw ly ^-*^4 ihiit "f ln-ntylittpti?af^t<K 

pbetiocf. whereait in tbe alkyl tbnvativis of ihbrntoylmi'thanii no 
^!}cvr colour wuld be T!u ctlsnvy derivative of 

beftrrlidcnoacetcvphenone appo.ffl alxt \ 4 ^ \.^‘ p< rxifatenllv yoDnir. 

tberoforo as the ar^Minn-ril fr«)nj tulonr is conaBmod. 
fcil^denfafetophentine. it^ ttiio\y»biiv;ui\c. rjid dibento^b i 
M#tbane may be cl.mcfl i«'.'rtb(r aa pal» v<lb>w compoundi. • 
Tie alkyl derivativM of titbi ii?..yif'.t thanc att*. liowcvcr, rnlmirlp**, 
Bffrtietitt I'outr The vAhi4‘< •-'•lim.attil bo the hydroxy* and ’! 
cUnixy^erivativoa of btnryiitlfiion^Hitphfndiu*. t^iL'othcr with thoee 
idiarrTed for dibcnxoylim tlianc and ethoxybi ni-vhdeiicacctophenon®, 
are m follow! : 

M. Ml M> M. \lfi Uy . 
)kai1')>d«B«aC'Ct4>I>h< tl>itf JO I J.’-' J J'.' .i 

Itrf UriiitrBt, 11 fi-k OH J 5 1 { I * 
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Hi •« ‘i 'I ♦!’); 

n ^ 

W7 

80 7 
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^ diffartncc! between the oiisrrved and calcnlated valtiai for 
^’f^^beniylidenoacctophenono are within tboio allowed for the 
vtm of the method uaed (3 per oeot), ud there 



I4il | . MliMJnt ; THB ouwmTVTw * or ' 

M diffwftu* in Ui0 ctMof ^ 

'fcmwwr, teyesd if>»» «“ •» reginW m dwto 

sirror, Tfc* I*tiin»t<rd vilue for tko ditutone wooM b* okritj,^ 
aracb la* (luti thit Ua tli« tiTdroiy ketoa* : 
s tJil t! . I'ii-I.’OM* M It . fll,- 7;-0-86»«5-4]. ^ 

It *iu thfi j;,ht that a (Kiniblc rx|>lan»tioa nught bo foaod 
ttj»! di>K:fT(iaii. y liv atitibutiiiir a dienolit itnirtnrs lo dibtna^^ 
Botbane, 'bin nptcwnUd M an alleoo d«itaiit( ' 

llo HH 

phricro ' i ' h ' 


It »a< ciiiirrivablc (bat if thu reprtnenUd the Mracture 4 
ddwHiU'vlri.itfianc, rarb'-xy! lix-rivatix’C might iho* optic^ 
ai-tivity, III- p-arl.iiti'.iyl ili-iivativc was prtpartd by cond<SK(^ 
(liotbyl liTi-iibdialitt »itb a<< lupbencini! in the pnarort 4 
WHiaiiiiilc, aii'l xbow-.l ll-' r-'l tiiigi' tliaraiierijlic of dibir.iBit 
utlStluni, it m-iti'd at 'J* It wax xolublo in aodium hydnuxle, 
and gavi an inUrm- r-l ■. I'.nr »;tb fcrrk chloride. On hydni'sta, 
a pain ycilow i;ifljMxyl at 'J32®, waa obUifi^ 

lU •tfycbnififl afifl n<H lioriiri.- t.ilta woff prrpared in a cryitaui^ 
lUU (fpfn jtijlutintt 111 rii'-Hivl alxiliol. tiut sptcimiMU of the 
propAfffi friiui iui*>''«AaiVf frAitior)!! of tfio rmUls obtaiDod ahond 
an tfare of f»jili' al a* Uvtly 

Tho rtfrai hvf po-Air t i <•- tt.iifi aliploitio allcho derivatireb mu 
iiivc«ti>'AU,<i hy |{nihl. who .on, !M.(r«| ibat no exaltation of refr« 
Uvp p<mrf (K-tiif4 Mu h XI at'ompanirH the conjugation of tta 
olhonoid 

TvtrApiicnyUilrrK* wxi prf jatrd !ty tlio dUtillation of barias 
dipbwiylac. tate {Vorlami'-r, //'/ . Hint;. 39. lO'.M).and iU nfrartiTf 
power examinpfl lu pnparinc this nihstancc, a mixture of !»o 
bydnxiarhoni at mui* crv..!alliM«| from tlio oily dilrtiUato ai 
Voflaiuirr tlcstiilicfl ; thtM* utre soparatinl, and on loftrioc tte 
rcmaitiini; ui! for some wi-rk^. lxkr^;i.-. transparent plales^ ideotiliwi m 
t^raphwiyla'Ttotif', wr-u* als#* obtained. Those molted it 27- 23^1 
BO niiiid bo nlitaincd by pr<don^'t‘4l boiling with bydroxfl. 

imtIidtoluUon ; lhi.« is probably au instance of th© action of strrk 
hlndraiirei. 

■ 3, •». 

Mni'fular Krfmi-dnn fflimnird (nr TtlrapkmyltiUenf ., 


aM k .. diphxocvti . vi . H - I'll i’tm *> 
«« I • ■ ■ ■ 

M.tt.iil, 
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jgfii/t^Mr aHmaitd for Tdnfkatflt^ftit. 

^ cxaKAtwn fmidiien] is tWeforc very nucli baa titan wb«a 
^0* boo* iob» as»jufpition (compafe Traaa., i9lH!. W,. 
gjj, asd is tiM w ilifiwi t to explain the hij;!) xaiue found for the 
i^^teentar t^raetioo of dibrntorlmeibane. Front the data avail- 
!^!s- the cakalatni valuta for tlie dieiiolii- allme form and the 
ij^rosy krtonic form of dibentuyluirtliaiK' d.i not ureatly differ, 

jy»Vraf*r Ktfratlinn ulimtitt,! fur /n/.y./n. rydipAtflyf.i/frar. 
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U * 

7" ^ 
>>15 
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yoevidence could tlierfforc It I'ltt.tiui-d to f.ivotir of llic evistonce 
(ii tlienoUc form of dilx'ntuniiio th.iiii It I- prolmlile that di- 
bemyltnethane dote exist in the liydioxy keltimc form ; a poxaihle 
expUnation of the atmonna! refrattivi* pouer iioxv pcrliapa lie in 
Ike trmmetry of the molivule ami the ii.nM-.|in nl nsriHation of a 
Wroifti itetaeen the two ox\y;in atoms. If this Im mi, the 
iftialiiin thould he levs wlom .uh-iiiin til.s are inlmilmed into one 
d the phenyl nuclei ; hut at [ire-ent there is not suHien nl evideliee 
tsihow that the iKcoilnhty of mi, h an locillalioii is attended with 
a eiallatiuii of refraelive jmwer. 

Mky! fJrril itIn ri of lh'irii:iiylmrllMni . 

The on- and Pd-tiiiienzoyljirop.anes were prepared, anil their 
Bfrartive powers examined, Tlie mohcul.ar refraetions of Imth are 
fcftt in aecordanee with the dikeltmir strueture. 

Mftlfeular Itrfrorttitn fnr 0 B kJihrrtTfir^Ijtropnne, 

Ms 

K.R, 12PhtX)'Meft-| ut 

OUeitoi : aa-I>ihtrizi>ylpr„ioiie . 7t-5.s 

SS'I)ilieii7<n'l[iru]iaQr 7.','?S 

■Icfion of Grigoarit'i liragtnl no Ihr Arnmatif BDikelnnti. 

The application of Uibbert anti Sudlrorougb'i method for the 
sturntination of the nuinlier of hydroxyl groups present in the 
••"sstiB Wiketones by observing the volume of gas libsrsted 
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^•.viEDUtr; TH« cnnmnrrm w 

r»g*«t, g»»t nmlh ifra^ 

Nj^i^ pMp tn di(<Mnar)iMaw« Mid wMf 

libr dte(iiyUtit>enu>tiB>'thi»- Ib dw CM bonqlMikM, Ij^; 
IwtBBM^ of «a» Blx-Ot t»l>4kW» of 

ItlHiity for ihi! i)»df>»i!r'k<*oi>tc atracturai ' 'S,-., ^ 

I' A Itwlx formed itbowed that d0KiibBaii^|ir(fa^ 

tfViel* with mcrthvl forming tho 

The chief prodvet of Um 

idwm iff fUtHian,iHi.tli4n<* and ma^mium phenyl iodhle 
'Iklwavs ti:'- u>i> «uUtaiu:f; a amouat of A pale 

iulmum-', mekiiiij at >*/S\ ^-oUmed, analysis of wbkh 
vitb Ih? f-irmuU 


KirKHlNCSTAt. 

■ Tiu» sui'-ffaiit ♦• waa t>l>(aine<i from Rahibaen 
and rccrvAiallucfl ff«itii a!i ')h- !. h.^ p'ffartivc jKiwer was examine 

in fbloroftffhi j<«luUuti , 


ii5rtc'i?lh ■*!' : 

]'f {if 


w. 


'S 

560f- 


T'’<' diln ti^'Virnctliane iuh! was prepared by 
the nmdcfkuf nMi of cthvl Ki ji/. ;i{*- .lud atriophenone in dryetltenal 
^.iolution uri<t«r Um uidui’ior «>t >«i'Uiitulc (<'laisi>n, Jitr,^ 1905, 3$. 
' G93). Thty !ioii{(ini f-tfmpfMiixi v.x. divirmpo^cti by gradually adduif 
it to gUiiai a< vto at nl, prM iptUiniiL' i'V tho addiUoD of water, 
•ttd rr('ry«tatltAing irtim iurtiiy! rilflir.l and light petroleiUD. Tk 
ctyitafai iH) obUtimi wero aUav'i i>i a ptiik tinge, and SHdiad at 7^, 
Detertniiiattofi nt {xAhii m rblorufurin solntioo: 


’>( BiiUli'fij. 

M. 
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^ ^ thie suUltUiw was diU'iuylidencacctophcucnc (Buhemaat 

liA Walloo, Tran*., 1904, 85, 450); iu brominjUing Ujji,'thel 
dttMTOWide d«K'r)l»'d by WUlicenus. tneitiog at 157-- 168®^ *** 
'■‘ Oh jft ained , and iu addiUon a »ter(HdM:>iucric compound, melUng *t 

113-113® (IW., H>ii9. 25. “59). 

^ Tho pale yellow rrystals «f tthnxyl)cniY]idcDMC^^hraotio mcHud 
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' jcfc * jg; 

dtteimM in cUn^om 


><1. 

?»-*5 MI(t 

JO-U _ 

«/ p^aft>tlk<)tydi6fn$a)liii<lSnKe. — Trtntjr-NC 
ill (liHh|l l««filith*litr uid II f;Tvui nf arHoph*n6a« 
^iftd in dt^ Uher, uid 8 gruiu uf todaiindp graduailjr «dd«d. 
^ raixtnra WM lUrrOBudfd by ioe nnd krpt uveriiiglit. Tl» 
Hielable loditun compound which arpatalod WM colliiclwl, Md 
|w«apot«d with in tad gUcial ac«tic acid; ihs product, wliM 
icrnUllued from methyl alcnhol, melted at 117 88^'. It nta pink 
a colour, (oluhlo in sodium hydruxidc, and gave an intern* nd 
idoiir with fwric chloride 

iroKS g»ve 0 2 COO fO. and 0 ott ll.,t). f 72 8S ; H .I'll.r 
^ C„H„0, rei|uirc,i (' 72 ‘J7 . II -,'i tO per cent 

llfjrolt/iit . — Twenty grams of the > aibcthuiy ciiinpoiiad were 
[uaiived in boiling alcohol, a 10 (ht edit, wdution of alcoholic 
g,u>h added, and the mivtuir uaiined on a water bath fur front 
li« to ten minutes. The yellow insuluble initaioinm salt which 
tjiarated was dissolved in water, ami the .Mdution acitliliud with 
hiate hydrochloric acid. pale yellow sub-taitee, inciting at 225^,, 
aparaU'd. which was very .-iiatingly h.'!nl>le in alcohol, but eould be 
noystallUcd from ethyl luetate ..r fioin e'l.eeia! ae-etic acid; it 
■died at 222° when rccryst.ilii.wd fioin ethyl acetate, 
fVcpamlioA of T'ftrup/irnghicrtonc.- From the oily dialilUte 
■haued by distilling b.arinni dijdiciiyl.'iceUle (Yorlander and 
Sd)«t, Str., lIKitj, 39, lit2t ) under a pre-stire of 10 mm., there^ 
Nparated white crystals, which on recrysliillisalion from alcohol 
netted at 166°, and comsisle-d of Iclrapheiiylalleiie. The melUog 
fwit of aucccKiivc crop.s of crystals was lower, and consialed of a 
■Btaro of the two hydroc.irln>ri.s describwl by Vorliindcr, The 
•tt residue wa* kept for some weeks, and eventually cry»t*lli*ed, 
hr|e. tranaparmt. lalntlar plates being foriiird at the surface of; 
#» liquid. These melted at 21 26“''. and on rccrystalliaation from 
fide alcohol at 27-28° : 

f MIM gave 0-3634 CO, and fl OadS fhO. C:- 83 77; nc=5-79'7 
I CglljjO requires CseKl .iO; H 6 07 per cent. 

$ Thii qubstacce is therefore the letrapbcnylacetone which 
Tariandcr and Sieberl assumed to lie fintt formed in the reaction, 
fe which they did not then succeed in isolaling, 

A wlution heated on a water batb for twelve houn with a large 
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llrha'if' I •">'< "t T-!t‘ij>l>^n^latlrnt (m. p. 166 ®). 
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aa /fr'i'iitiiyl [tfop<inr. 

Thi» »uUl.>ti<|. .aiirMt i.'- .I.t.r.lly prrpatid (rom dibtlii£<;i. 
ftirChAtM' tjv •‘*h\!:»tii>n , if iif't.uh'd (Auirrr. -Iftn, ( Aim. /‘A^i, 
IS'JI (vi| '22. .'l l! I (v 'll' " "i I'i'""'"!"'" cliloriile on ^mu 
late 111 .iii'l 'll*’ 'ii'iM' il'l'' "I illiyliiialoliir acid. Hid t!, 

prtKluct [lUtilad liV di'Ull.ili. II Iiiidi r iliiiiiiiisln-ii ptfuJUte. TS» 
■dUlillati- t<iuair>"d li't .1 I'.ii;' Imi” -‘i an ml wliich only );radii 4 i;i 
*»nlnlilic(l »(l<-r k.'|.iiit; i"r -"ini day.'i. Il w.vi purified by re 
erydallnaiimi lri.:ii ab.di-l ..nd ll■■||l petr'.b-mn, and cvrntiiafit 
Ctblatiird in l■l.l'lUl!• n iin'ilb”!. niiiiini' at ■'*> 'If'. 

An aUcnipl In prep.aii' dil.i ii/,..yb llianc by comlensing ptepio 
phelimm and .'iliyi I.. iim.ili m 'Iry rlln-nal «diili"n ill llie prwenrt 
I'Ol eiiiianiiili' w.w ii"l "i"' 'I'd iiisi.liibic junliiim roin|)ound a 
fnrnii'd, aliirli app' .atH to nr bvdi* Ii‘'i‘d nitli extreme eaw. 


//. /fil.'tii / t’m- ir «i aa IhhrnZftt/l jinifHinf. 
ppfrt'ftUjf*- 'if •tiblAii •• III 

rhltifif'-m Mi My 

1 5 in-! 7 t-v-i r 3 - 4 (> 753 ; 

^5 fh^ifnrnytyrtifktnf, 

ThU ’•) ronilrnrsini; the tlichloriilc of dimelbj!* 

siftiotiic ai ifl with ir» iho (»f aluniinium chloride- 

One t^uadml jfranw iii dinuihvlinalonic acid and 170 grami 
ihlon^l chltiridr hrated from t!»r<'e to four hours on a wattf- 
bl^» and tin? pnxlurt then diKtillcii under diminished prestim 
FmrtT frami of the duldondt* thus obtained were disaohred ui 
40© r e. of Wnsene, and tin grains of aluminium chloride graduiht 
added. The misttire wa.<< kept omni 4 :)it, and then heiUed for tve 
boan mi. a w^drrlmth. .\fler distilling off the cxcetti of benies^ 



«)ii^U^iltqir^f>nTrno)i o» tat B-wamm: IWS 

tota|-TCt«r ud 

csctw ti iAm «M wraportM rad lisht petndrain add«d 

» Ut* mamnini^id rtWMl aahiUoo, «bra a^tkm 

Tb«i», ncr^vUllitH) from light peirol^Ui nalteii 
^ ftftd 90 n4 c^lorUiott milth fmc chlohdo ; 

01 :^ 0*3640 CO, ud 0 0730 n,0. Cs:<60i9; H»^656. 

CjjHkOi require* C - 80 95 ; H - 6 35 per cent. 

Rtfnteiivi of $$-lhhfn!j,^lprupanf. 

of «iWUBf* m 

ckbtx^ont) liolut^ii. M« Ma 

51545 Tfr-yi* >25 

Aftvin fij drujUiuH <’n Ih^i .p,}fit. 

To w elhcrckl W'luljt«« «>( 1 yi.uu •.{ ma^'nfsiutfi ami 1 ' grAai of * 
seihrl iodide, An ciIuti'aI stdution of 5 grAins •>{ 33 dii)enB0Tl- 
piupuie wju added. AfU-r kivping o\rriu^’lit, l!u* prmluft wM 
^ttmpoftcd, fir^t with ict- wat< r. and then uitii d'l |>«‘r ci-nt. aulphurio 
acjci. The Milution extra«‘ttM| wj(h rllur, ami the product 
dnullod under diniinidied pn-asure. 1 

A fraction Uoilintj helweefi r.5P and \:'> intn. waa obikined/ 
•hkh gave a red clour with ferrie <hl«'fide: 

pivc O ’Jjjj t'Oj and oo.'/Jd H (> r SO 3 ; II a7 (t. 

rtypiirefi 1* ^or..i. tl ; j^-r (Y„t, 

The prcnlurt is therefore the tertiarv ahidml. 

(Vlf Cii-CM, 

Rtfmafum of iludrot^jl f^ouja VrfAfot in thr Aromfitie 

A aolution of mapne^inm nu’ihvl imlid** in amyl clher wai used 
» described by Hibljcrt and SudlioiDULdi (Trans.. 190-I, 85 , 933). 
This rtagont, together with a weighed <|uantitv of tho auhitADCit, 
vai introduced into a flask, and the volume of caa evolved meatund 
la a nitrometer : 
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Oriim* of ou<fn«ium wew irtefttcd wiU» 21 |nHM ^ 
bft MiB tf tn dry etWt‘a{ iN>luttoa, ud Um prodoct wii adM tn ^ 
itiitttit/o infiuming 10 graini of dibeosoyiiiwthjuA. Af% 
luoptn^ Avt;r&tg;h!., the product wm bMtcd for lix hoita oq ^ 
jtwun Uth AHi-r dccompwwR wUb ic« ud with 30 p«r et®. 
mlpburic »*:id, Ehf prtMiuct, after citraclmg with eUier, 

und^-r a pr'-j^ur*? of 1)0 mm. The fraetioo boiling b«t««t^ 
2 p</' and Jlj'r wm diw'>Kcd m alcohol, and drpotited pink crvjia 4 
^»f flilx^fiiorlaifthan** and pal*? yellow i-ryi^li; the Latter 
separated to*-* hann ally and furyitallued from akobol. Th^ 
milled at i*/y\ and ijav*? tho f«.[townig result on analyfia; 

0 liM gav^t).V3_MA). aodcOQT |!.f> (• S8 44 ; II =» 6 17 

(\,II,^U rc‘|Uir».4(* •^74; li *1 percent 

The <ulniUn<o {(ave net f*-«l o>h>ratjoii mib ferric chlorid*'. *£4 
wAa mudtihlr m alkali It therefore probahlv 
aadipheriyb-thylme Th*- ys*'ld **xa*e*!iniflv jHjor. moat of 
dtlMOSoyitneihane («>nv<-r<vi ttneban^’ed 

In a tuhaefjiient exfKTimrfif . in which an fxi-n.s of magDesiqn 
phenyl bromide f'-4 uramnof toa^’n(-?ium an*l |»raDUi of bmiB^ 
bnnicne) mu addni tn an ethereal M.liition of T) j'rama nf dibeni/^i 
tmihane, a rrry *iuall «[uanlity yellow crystal*, melting at 18S*. 
1IU obtained , tin* anoiunt »as not .nuflicunt. for invoaligation. 

§ 

Much of the expense of this iti»*'«*tii:ation hae hreo met hr t 
grant fri.m the Uesoarch KunrI rommilt*eof the Chemical Soiirty, 
T«r rMtui-sirit. 

HR«rKi.. 
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VoL. XCVII (Trans., 1910). 

>> **C54H4gO#lSg53 „ “C 34 II 35 OBN 9 S 3 . 

» “CiaH^OAS,” .. ‘'CaHaeOgNjS,.” 

„ “ 3 : ^■Dihcnaoyl-^-phen.ylxanthen ” read 

** 3 : ^-Dihr^soyloxy-^-pkenylTanih^.'' 
*‘CKH„02NS"rfrtd»C„H,70jNS.” 

M “C;5HACl2” » “CisHACl^ 


VoL. xcvm (Abstb., 1910). 

for “Alifitr., 1909, i, 4” read “this vol, i, 4.” 

„ “ Hbnrichsbn " read “ Hinbichsen.” 

„ “ 932 ”rca<i“ 934.” 

,, *'ethjlm.Uim-'' **cihylanilino-" 

„ “ 2 : i-Diniirophenyl'^X'Uwiru ” read 

“ CkioTo -^ ; i-dinilro-dl-lcaem." 

„ \CaHj(OH),-SOjNa’’r«iii 

Mohk 




CH— . 


*'w-5rw«o-” read u-Ckloro-J* 

“23-32 ”r«a<i “23-37.” 

“Baubr ” read “Baur.” 

“1910” r<arf “1909.” 

“ in water vapour ” rc(ul “ as water vapour. " 
“effect” read “affect.” 
read 

•‘A=- T^d/T^T" leid “A=-tIqTJT." 
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the warm product was poured into water and extracted with ether. 
Tie excess of ether was evaporated and light petroleum added 
te the concentrated ethereal solution, when colourless needles 
jeparatod. These, when recrystallised from light petroleum, melted 
at 99°, and gave no red coloration with ferric chloride : 

0 1238 gave 0-3640 COj and 0-0730 HjO. C=80-19; H=6-55. 

CijHieOj requires 0 = 80-95; H = 6-35 per cent. • 

S^aetivi Power of ^$-Dzben20tflpropane. 

Percentage of substance in 

chloroform solution. .M„. 

5-1515 75-99 78-25 

Action of Grignard Peagent on ^&-J)ihenzoyl’pro'pane. 

To, an ethereal solution of 1 gram of magnesium and 6 grams of 
methyl iodide, an ethereal- solution of 5 grams of iSjO-dibenzoyl- 
propaue was added. After leeping overnight, the product was 
decomposed, first with ice-water, and then with 30 per cent, sulphuric 
acid. The solution was extracted with ether, and the product 
distilled under diminished pressure. 

A fraction boiling between 120° and 125°/55 mm. was obtained, 
which gave a red colour with ferric chloride : 

0-0867 gave 0-2655 COj and 0-0593 H^O. C = 80-3; H = 7-6. 

CigHjcOj requires C = 80-60; H=7-44 per cent. 

The product is therefore the tertiary alcohol, 
C,Hg-CO-CMe,-CMe(OH)-CeH 5 . 


Estimation of Hydroxyl Groups Present in the Aromatic 
^ Pihetones. 

A solution of magnesium methyl iodide in amyl ether was used 
as described by Hibbert and Sudborough (Trans., 1904, 85, 933). 
This reagent, together with a weighed quantity of the substance, 
was introduced into a flask, and the volume of gas evolved measured 


in a nitrometer : 



Yolume 



Volume of 

corrtsponiiing 
with presence ot 



one hydroxyl 


Weight, 

g!is evolvotl 

group in the 

Subataiioe. 

(X.T.r.) 

molecule. 

gram. 

C.C. 

c.c. 

^S-Dibenzoylpi'opaiic 

0-144 

0-0 

_ 

Dibcnzoyltuethane 

0-130 

0-0 



0-2163 

19-32 

21-5 

Benzoylacetone 

0-256 

25-4 

25-4 

0-4224 

86-2 

58-0 


0-133 

17-6 

26*1 

VOL. XCTII. 



S F 



1494 '-,aALr. took, and marsdek ; the a jiii^^M SEEN 

^'Aetion of Magnetium Fhenyl Bromide on’ Oaenioglmethane. 

2‘4 Grams of magnesium vfere treated with 21 grams of bromo. 
siSnsene in dry ethereal solution, and the product was added to jj, 
mrneal solution containing 10 grams of dibenzoylmethane. After 
ieeping^overnight, the product was heated for sk hours on a 
rsteam-bath. After decomposing with ice apd with 30 per cent. 
rAulphuric acid, the product, after extracting with ether, was 
‘distilled under a pressure of 20 mm. The fraction Ibiling between 
!,200° and 230° was dissolved in alcohol, and deposited pink crystals 
of dibenzoylmethane and pale yellow crystals; the latter were 
separated mechanically and recrystallised from alcohol. They 
melted at 89°, and gave the following result on analysis : 

0-1161 gave 0‘3732 COj and 0 0637 HjO. C = 88'44; H=617. 
CjiHjjO requires C=88‘74; H=5‘63 per cent. 

The substance gave no red coloration with ferric chloride, and 
was insoluble in alkali. It was therefore probably ^-benzoyl- 
oo-diphenylethylene. The yield was exceedingly poor, most of the- 
dibenzoylmethane being recovered unchanged. 

In a subsequent experiment, in which an excess of magnesintn 
phenyl bromide (2‘4 grams of magnesium and 30 grams of bromo- 
benzene) was added to an ethereal solution of 6 grams of dibenzoyl- 
methane, a very small quantity of yellow crystals, melting at 188', 
was obtained; the amount was not sufficient for investigation.. 

Much of the expense of this investigation has been met by a 
grant from the Research Fiipd Committee of the Chemical Society. 

The UsivEESirr, 

Manchester. 


CXXXVIII . — The Relation between Ahsoijition Spectra 
and Chemical Constitution. Fart X V. The Nitrat&k 
Azo-compounds. S 

,By Edward Charles Cyril Baly, ''Williau Bradshaw Tuck, and 
Effie Gwendoline Maes' en. 

,'Th a recent paper (this vol., p. 571), we described the results of an 
(.investigation of the absorption spectra of a number of aromatic 
nitro-compounds, and showed that the absorption and colour of 
'.. these substances is to be explained by the isorropesis between the 
' residual affinity of the nitro-group and that of the phenyl of 
substituted phenyl residue. We pointed out that the quinonoid 
^^eory is entirely unnecessary, and in some,j cases impossible of 
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accepfcaiice,,si&c& it fails in the case of the meta-nitro-deviVatives. 
The quinondd explanation has received considerAble support from^ 
^ series of investigations by Hewitt and his co-workers on certain ^ 
nitroaxo^^ompounds. We hav^e examined the same compounds as J 
described by Hewitt, and we find that our results do nofe.- supj&rt.i 
the quinonoid hypothesis, but are very strongly in favour of the . 
explanation pub forward in our previous paper. ' 

In the first place Hewitt and Mitchell (Trans., 1907, 91, 1251) ' 
deal with the ^^nitroazophenols, and show that the colour of these . 
compounds changes from yellow to red when they are converted into 
their alkali metal salts, whilst p-nitrobenzene4-azo-n-naphthol, itaelf, 
a, red substance, gives blue alkali salts. The neutral and alkaline ) 
solutions, they say (p. 1255), exhibit absorption of radically different" 
type, except where the presence of inhibiting groups prevents the 
formation of the diquinonoid structure. They interpret their] 
results by assigning the two structures : •> 

respectively to the parent substance and the sodium salt. More- , 
over, they say that the parent compound in jV/SOO-solutioa exhibits 
only general absorption from x=500p, whilst the potassium salt, 

: in iV/20,000-solutiou exhibits an absorption band between x = 632(i ’ 
and A=485(t. - 

A further argument which they bring forward in support of their 
view that the alkali salts are quinonoid is the relative behaviour of 
the two isomeric p-nitrobenzene-d-azo-o-naphtholcarhoxylic acids : 


^OH 

o 

HO 0 

(A.) 


0 >«< 

/~\ 

\_/ 


Both these compounds give blue solutions in the presence of 
sodium hydroxide, but compound A gives a blue precipitate with 
lead acetate, whilst B "ives a red precipitate. Eewitt and Mitchell 
attribute to these precipitates the formuke: 

0 

II 

^ _ C-O-Pb 

K-O— c \ 

\-/ w 


6 F 2 




Fio. 1. 

Upper curves s 

Full curve r (i^Nilrciieraeneiaophend if, alcohol. 

Dotted curve : o-NUrobensencazophenol in alcoholic NaOEt. 

Dot and dash carve : j}-Benz(njimionM::ine. 


Oscillation frequencies. 

182000 22 24 26 23 3000 32 34 36 38 4000 42 



Lower curves : 

Full curve : jn-Nitrohcmetuazophmol in alcohol. 

Dotted curve : m-NUrobertsenecKophenol in alcoholic NaOEt. 

Dot and dasli curve : m-NitToberaeneazodmotkylaniline in alcohol. 


nitroazonaphthols and their sodium salts. The absorption cuivfis 
of the two classes of compounds are shown in Figs. 1, 2, and 3, and 
be seen that the absorption with and without alkali is of 



of tLe same explanation, namely, that it is due to the shift which 
occurs when alkali is added to a solution of phenol itself. If 
Hewitt and Mitchell had examined p-nitrobenzcncazophenol at the 
same strength as its potassium salt, they would also have found an 


Tt|CK, ASD.MABSDES: THE^ ' 

(©’oiptibn''bui^ “KAMtly the same IffiW'o^CTed witl 

Smeneaaophenbi as has been previously shown % onh^w (Tsct^ 
Trans., 1907, 0Z, 450), 

I' <We have examined the absorption spectra of the three isomeric 
hitrobenzeneazophenetoles, and find them identical with those of 
the corresponding nitrobenreneazophenok The absorption spectra 
of the nitrobenzeneazodimelhylanilines were also investigated; only 
the IB- and jr-isomerides were prepared, and it was found that their 
absorption is very similar to that of the corresponding sodimi 
nitrobenzeueazophenoxides (see Figs. 1 and 2). Since it is, of 
course, impossible for the former compounds to he quinonoid, this 
similarity argues strongly against the quinonoid structure of the 
sodium salts of the nitroazophenols. 

In order to obtain conclusive evidence, we have examined the 
absorption spectrum of p benzoquinoneaaine, 

■ . 

which contains the diquinonoid Unking exactly as is clamed bj 
Hewitt and Mitchell for the sodium salt of J^mt^obe!l^enea^a 
phenol. The curve is shown in Fig. 1, and, as can he seen, bears 
no resemblance to any of the nitroazophenol curves. It is eyideat 
therefore that the latter compounds cannot be quinonoid. 

In reference to ji-benzoquinoneazine, a, very striking resemblaice 
exists between its absorption and those of the o-hydtoxyazo cem-) 
pounds which one of us, from observations of their absorptios 
spectra, concluded were quinonehydrazoues (Tuck, for. cit.). The 
result given by benzoquinoneaziue is additional evidence in favour 
of this conclusion. 

Turning to the two isomeric p-nitrobenzeneazou-naphthol- 
carboxylic acids mentioned above, it appears to us that the argument 
of Hewitt and Mitchell is fallacious. Both acids are blue in alkabne 
aolutiou, and therefore, according to their view, both are quinonoid, 



(A.) (B.) 


■ Now, in A it is true that there are two neighbouring ONa groups 
which may give a lake, but this is not the case in B, for the t»o 
ONa^gtoups are at opposite ends of the molecule. It is therefor* 
’imppible ffe Hewitt and Mitcbell’a lake formation to take pi** 
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But the whole essence of the argument depends oh there not beijj 
any such equilibrium in existence, for if an equilibrium did exist 
it would he impossible to attribute a definite reaction, such as !aie 
frfrmation, to one phase and one phase only. It appears therefore 
to us that Hewitt and Mitchell’s deduction of the quinonoid 
structure from the lake formation is unsound. 


Now, we have prepared and investigated the properties of tie 
two isomeric acids : 



and wo find that C, which is blue in alkaline solution, also gives 
a blue precipitate with lead acetate, whilst D, which is purple in 
alkaline solution, gives a purple precipitate with barium chloride. 
As in neither case are there two adjacent hydroxyl groups, it 
follows that the formation of insoluble “ lakes ” cannot in any way 
be taken as evidence of there being two such adjacent groups. 

We have further investigated the reactions of the above two 
acids (C and D) and also of Hewitt and Mitchell’s acid (B), and 
we find that various coloured precipitates can be obtained with tie 
greatest ease according to the strength of the solution. Iks 
explanation lies in the fact that the sodium salts of the three acids 
form colloidal solutions and may be precipitated at once by the 
addition of any metallic salt. For example, if to a strong aqueous 
solution of the sodium salt of Hewitt and Mitchell’s acid (B) a few 
drops of an aqueous solution of sodium chloride be added, the 
sodium salt is thrown down as an insoluble blue precipitate. If, on 
the other hand, a dilute solution of the sodium salt be used, the 
addition of the sodium chloride solution turns it red, and in a few 
moments the acid itself is thrown down as a red precipitate. 
Exactly the same is true in the case of the two isomeric acids 
A and B above. It appears therefore that no evidence whatever 
as regards structure can be obtained from the behaviour of these 
acids with lead acetate. The evidence obtained from the absorption 
qpectra is.overwhelmingly against the quinonoid configuration of the 
nitrobenzeneazophenols and o-naphthols, and we therefore attribute 
the 'same explanation as was put forward in our previous paper, 
namely, that the absorption is due to the association of the residual 
affinities of the nitrophenyl, aio-, and phenol or naphthol groupings, 
and that the shift of the absorption band on the addition of alkali 
is duq to the same cause as the shift in the absorption of phenol 

3 when alkali is added. It may be seen from the figures that 
. case of- the nitrobenzeneazophenols the shifts produced by 
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the addition of alkali to the ortho-, meta-, and para-isomerides are 
(j70 700, and 600 units respectively. In the case of the correspond- 
ing'naphthols, the shifts are 280, 300, and 470 units respectively. 
The shift therefore given by the meta-i&omeride is of the same order 
as those given by the ortho- and para-isomerid^. 


Experimental. 

o-^itrohenzeneasophenetole . — This was prepared by boiling 
o-nitrobenzeneazophenol in alcoholic solution with ethyl bromide 
and sodium ethoxide for about one hour. The ether crystallises 
from dilute alcohol in small, flat, bronze needles, melting at 88'^ : 

0’1195 gave 16'0 c.c. N2 (moist) at 19° and 764'2 mm. N' = 15'53, 
C14H13O3N3 requires N=:15 5 per cent. 

xa-^itrobcnzeneasophenetole. — Prepared in the same way as the 
ortho-isomeride. Crystallises from alcohol in flat, yellow needles, 
melting at 96° : 

0'1194 gave 16T c.c. N2 (moist) at 18° and 761'2 mm. N = 15‘64. 
rewires N=15 5 per cent. 

p.^^itrobenzeneazop/ienetole.—Vrepa.red in the same way as the 
two preceding compounds. Crystallises from alcohol in very small, 
dark yellow needles, melting at 1DD° : 

0’1153 gave 15'4 c.c. N2 (moist) at 16° and 747'2 mm. N’=15'63. 
C14H13O2N2 requires N==15'5 per cent. 

o^^Htro■o■carhox1Jbcnz€}^e-4.^<^zo^a^1taphthol . — This was prepared by 
diazotising 3-nitro-4*aminobc[Jzoic acid with amyl nitrite, and 
pouring the resulting solution into the a-naphthol dissolved in 
sodium hydroxide. The sodium salt was decomposed by dilute 
sulphuric acid, and steam was passed through the mixture for half 
an hour. The azo-compound was rccrystallised from nitrobenzene. 
It forms red, microscopic needles, which melt and decompose 'at 
313°; 

0'1209 gave 13*2 c.c, N2 (moist) at 24° and 758 mm. N = 12'25. 
C17H11O5N3 requires N = 12'46 per cent. 

The 3-nitro-4-aminobenzoic acid was prepared from aceto- 
p-toluidide. This was nitrated by slowly adding it to nitric acid 
(D 1'45). The nitro-compound was then oxid^ed by suspension in 
water through which a current of steam was led, while finely 
powdered potassium permanganate (2 mols.) was added in small 
quantities exactly as described by Hewitt and Mitchell. The 
resulting nitro-acetylamiuobenzoic acid was hydrolysed in the 
following way. To a boiling concentrated solution of the acid in 
alcohol, an equal volume of concentrated aqueous hydrochloric acid 
add^, and the mixture boiled for about one minute.. The 
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aitfoaioinQbenzoic acid then began' to ptystftUwIf^WlI-forinei 
feiedlesj and, on cooling and adding water, the a^ir-Waa'obtadneil 
Si a very pure state. The yield is almost quantitative. 
'^^'^Hitrij-o-carhoxylemeneA-azo-a-napMhci ^ — This was "prepared 
Pby diaaotising 5-nitro-2-aminobenzoic acid, and pouring* into a 
sgolution of n-naphthol. The compound was recrystallised from 
SMtrobenzene. It forms chocolate, microscopic needles, which melt 
dand decompose at 303°: 

f 0'1350 gave 14'4 C.C. Nj (moist) at 22° and 766'2 mm. N = 12'23 
:■ C17H11O5N3 requires N=12-46 per cent. 


The 5-nitro-2-aminobenzoic acid was prepared in two ways. Tlie 
first quantity was obtained from aceto-o-toluidide by nitration and 
subsequent oxidation by potassium permanganate to 5-nitro-2-acetyl- 
aminobenzoic acid. The acetylamino-compound was hydrolysed in 
the same way as described above. The yield of the acetylamine 
compound was, however, very poor, and a second quantity was 
prepared by direct nitration of acetylanthranilic acid; 76 grams 
were slowly added to 150 grams of nitric acid (D 1'49), and then, 
kept for two hours. This period was found to be absolutely neces- 
sary. The mixture was then poured ou ice; the yield of the 
nitro-compound is about 80 per cent. 


We wish, in conclusion, to express our thanks to the Chemical 
Society for a grant in aid of this work. 


Spectroscopic Labobatorv, 

bsiVEBSITY OF LONDON, 

Hnitzbsut College. 


GXXXIX . — A Contribution to the Study of Tanacetone 
if-Thujone) and so me of its Derivatives. 

By David Thomson (late 1851 Exhibition Kesearcb Scholar). 

The present paper contains a brief summary of the experimental 
work described in the author’s dissertation (Gottingen, 1909). The 
worfi was carried out between October, 1907, and March, 1909, in 
•Gottingen, under the supervision of Geh. Reg. Rat. Prof. Dr. 0. 
"W^llach, to whom the author desires to express his grateful thanks. 
The experiments had a twofold object in view : firat, the chemical 
and optical study of tanacetone (d-thujone) and some of ih 
derivatives; secondly, the preparation of a series of active co% 
pound?, the , study of which sepmed likely to throw some^ light on 
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the probl6rS -S^' tJi© relationship between optical activity 
chemical constitution. In this paper only the experimental data 
jy-e given. . ,A discussion of the optical data bearing on the question 
optical activity and chemical constitution is reserved for a sub- 
sequent paper, when some experiments, at present in progress, on’; 
the condensation products of active l-methylcycZohexan-3-one have 
been completed. 

Application of the Grignard Reaction to Tanacetone, 
/CHgCH. 

CHMog-CX^— ' )CHMe. 

^CH^-CO/ 

The application of the Grignard reagent to a ketone yields, as is 
well known, a tertiary alcohol according to the equation : ; 



When R, Ri, R 2 are all different, as with tanacetone, the carbon 
atom to which these groups are attached becomes asymmetric in the 
process. Since tanacetone is optically active, two tertiary alcohols 
must be expected with the rotations +A + B and -f-A-B respec- 
tively, where A denotes the rotation of tanacetone and ±B that 
of the new asymmetric carbon atom. These two alcohols will not, 
however, be optical antipodes, and hence may be capable of 
mechanical separation. This proved to be the case. Tanacetone 
treated with magnesium methyl iodide yielded two tertiary alcohols, 
one liquid and one solid, which could be easily separated by cooling 
in a freezing mixture. The liquid alcohol boils at 202—205®, and 
has the specific rotation +35*8® (p=5'226 in ether); the solid alcohol 
melts at 84°, [o]^ -30'5® (p=4'058 in ether). The observation 
of rotatory power for the liquid alcohol is probably low, as it is 
unlikely that a complete separation of the solid alcohol was effected 
by the freezing-out process. 

As the separation of the two isomeric homothujyl alcohols had 
proved so easy, the method was tried with the higher homologues, 
namely, the ethyl-, propyl-, and iwpropyl-thujyl alcohols, but without 
success. The product of the Grignard reaction was in each case 
an oil which could not be separated into its isomeric constituents. 
Some isothujone, with which Prof. Wallach kindly furnished* the 
author, on treatment with magnesium methyl iodide, ‘gave a similar 
result. Separation of the oily reaction product into its two isomeric 
constituents proved an insuperable dififfculty. In all these cases 
the absence of unattacked tanacetone was proved by treatment with 
semicarbazide solution. 
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Siahility of the cycW^foy««e Sing «« the two Bomotlujyl 

,, , , 

Alcohols, 


/\ 

Me OH 


As this question has already been discussed by Wallach {Aniulen, 
1908, 360 , 86), the results of the experiments need only tj 
mentioned here. Both alcohols, like thujyl alcohol, 



/\ 

H OH 


are not affected by long shaking with 5 per cent, sulphuric acid. 
Very different is the behaviour of the similarly constituted 


sahiuene 


hydrate, 


C.H.; 




OH 

Me 


By the same treatment it 


converted into p-meiithan-1 ; 4-diol: 




\ ../\ 


OH 

Me 




Me 

oh' 


Wallach (toe. at.) shows that the formation of this dihydrit 
meuthane docs not take place directly, but indirectly, from 
A5-p-menthen-4-ol ; and he finds in this intermediate product tlie 
clue to the difference in stability of the cyclopropane ring in,, 
sabinene hydrate and in thujyl and homothujyl alcohol. He| 
assumes that the first action of the dilute sulphuric acid is tot 
eliminate water, thus; 






a reaction rendered ali tLe casiRr by the mobility of the hydrogen 
atom attached to the tertiary carbon atom. The formation of the 
quaternary carbon atom^ however, so weakens the stability of the 
cyclopropane ring that combination with water takes place at once, 
thus: 






Me 


— > 


oh/\-/ 


Me. 


In the case of thujyl and the homothujyl alcohols, the formation 
of a double Bond in immediate juxtaposition to the cyclopropane 
ring 13 hindered by the position of the hydroxyl group ; hence the 
greyer stability of these compounds. This explanation su^ces to 
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eipUin the behaviour of a great many terpenes ^towards dilute 
sulphnric acid, suid we ahail see presently that it is capable of 
application to the acids derived from tanacetone by oxidation. 


Oxidation Products of Tanacetone {^-Thujone). 

{Annalen, 1893, 272, 113; 1904, 336, 266) has shown 
thafc when tanacetone is oxidised with a neutral solution of 5 per 
cent, permanganate, a mixture of two kctonie acids, distinguished 
as a- and ^thujaketonic acid, is produced. The a-acid is saturated 
and optically active; the ^-acid is unsaturated and optically inactive. 
The formation of these acids from tanacetone is explained thus : 


^”1i 

0 


Tiiiiaoetone. 


-CO.H 
a-Thiij.iketonic aclil. 


0,11-/ \cOire. 

jB Thujakctoiiic acid, 


^ The o-acid may be readily converted into the ;8-acid by distillation 
(Wallach, Anna/en, 1893, 275, ICG). Both the a* and the )9-acids, 
when further oxidised with sodium hypobromite, yield the corre- 
sponding dicarboxylic acids (gemmler, Ber., 1892, 25, 3348), for 
example ; 

\-COjlf ' \-COjH 

a-Thujadicarloxylic add. 


o-Tbujadicarboxylio acid — called by Scmmler a-tanacetcnedi- 
carboxylic acid,— may also be produced by the direct oxidation of 


sabinol. 


c,n,^y:cE, 

/\ 

H Oil 


, will) pcrmangunatc (Fromm, Ber., 1898, 


31, 2030). Several hundred grams of both o-thnjaketonic and 
B-thujadicarboxylic acid were prepared. 


The method adopted in the preparation of a-thujaketonic acid 
was, with but slight modification, that of Wallach (loc. cit.). 
Curiously enough, and in apparent contradiction to the result cited, 
it was found that whether the oxidation wa« carried out with warm 
or cold permanganate solution only one acid, namely, the a-acid, 
was produced. As the two ketonic acids are sharply distinguished 
^ crystalline form— the a-acid crystallising in plates, the jB-acid in 
needles — and in solubility, and as a careful watch was kept for any 
appearance • of ;8-acid, its presence could scarcely have escaped 
detection. Whether this result is to be ascribed to some difference 
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in thft tanac^one tuaed or to the onpission ol , Ihe^^^iUation ij 
steam of the product of oxidation— whteh was the^fflsmitial variatioj 
of' Wallach’a method adopted— i4 not yet quite cleat. ' ' . 

Stability of the cycloProptne Sing in a-Thujahetoriie imd 
a-Thnjeidimrhoxylie Acids. 


Very remarkable is the difference in stability of the cyrfopropssK 
ring in n-thujaketonic and o-thujadicarboxylic acid. The ketoti. 
acid is rapidly decomposed by boiling 20 per cent. Ijydrochlotit^ 
acid, with formation of an inactive nnsaturated hydrocarbon, whitj) 
has the characteristic odour of dihydro-^-cumene, and boils at 
160 — 165° (dihydro-^-cumene boils at 160°). The dicarboxylic acid 
is not affected in rotation and melting point by two hours’ vigorous, 
boiling with 20 per cent, hydrochloric acid, and shows a lilis- 
stability towards boiling 10 per cent, sodium hydroxide. If one 
accepts the above explanation given by Wallach for the differeim' 
in stability of sabinene hydrate and homothujyl alcohol, %, 
difference in stability of these two acids presents no difScuIty,, 
The first effect of the boiling hydrochloric on the ketohic acid is,' 
presumably, to convert it into its enolic form : 


CH-COMe 

’“SiH-CH.-CC 

I * 

CoH, 


C:CMe-OH 

C,H, 


The formation of the quaternary carbon atom, however, u 
diminishes the stability of the cj/efopropane ring that decomposilioo 
at once takes place. With the dicarboxylic acid, on the otter 
hand, such enolisatipn is impossible; hence its greater stability. 
Similar results were obtained by von Baeyer (Ber., 1896, 29, 326) ,, 
with pinonio and pinic acids : 


OH-COMe 

(JMe,<Q)CITj 

CH'CF/CO.,H 

Pinoiiic aciil (unstable). 


CIf-00,H 

CMe/^CH^ 

t!II-CH,-COjH 

Pinic acid (stable). 


E$terificaiion of a-Thujadicarboxylic Acid. 

The great stability of a-thujadicarboxylic acid towards hydro- 
chloric acid having been proved, the esterification of this acid ia 
the ordinary way by passing hydrogen chloride into the alcoholic 
solution of the acid was successfully attempted. Dimethyl) duth})l, 
di-n-^ropyl) diisobutyl, and diiaoamyl esters were so prepared. 
The dimethyl and diethyl esters were easily obtained in a pare 
>Ute; the esters of the other three alcohols were, as the boiling 
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nouitl analysis indicate, ne^er quite free from’^^ 

of ^tipiirity, most likely acid esters. An attempt to prepare, 
^i] 3 en^l" eater gave a compound which the results of analysis 
indicate to^te a momhenz^l ester. 

All ^ese eaters are clear, odourless, more or less viscous liquids, 
■pie ahsence of odour is rather remarkable. With the exception of , 
the nK^nobenzyl ester, which is pale yellow, they are quite colourless, 
[fhey are very stable compounds, and do not give acid amides when 
shaken with a strong solution of ammonia. The methyl and ethyl 
esters Vrer^saponified, and the acid recovered. Melting point and 
rotory power were unchanged. Hence there was no racemisation 
during the process of esterification. 

The constants for these esters are given in the subjoined table. 
Details will be found in the experimental part. The boiling points 
were Uken under a pressure of 10 — 14 mm.j the temperature at 
which the densities were taken also varied from 15® to 20®; hence 
the figures are not exactly comparable : 


R. p. (10—14 nmi.) 

d|I5-53VI- 

[ah. 

126-127" 

1 0535 

+ 142-5" 

138~M0 

1 019 

114-1 

1?)7-160 

0 9969 

84-7 

174-177 

0-9908 

77-6 

187-190 

0-9924 

73-5 

215-220 

_ 

34-7 


Decomposition Products of the Sodio-derivatives of the Dimethyl 
{and Diethyl) Esters of a‘Thu}adkarhoxyUc Acid. 

The dimethyl and diethyl esters of o-thujadicarboxylic acid in 
solution in dry ether react slowly with metallic sodium, giving a 
sodio-derivative. An attempt to replace the sodium atom by an 
ethyl group failed, owing to the instability of the compound 
formed. On warming the sodio-derivative of the dimethyl (or 
diethyl) ester with water, and distilling the reaction mixture in 
a current of steam, an excellent yield of tanacetophorone'*'waa 
obtained. The tanacetophorone prepared in this way is much 
purer than that obtained by the distillation of thujadicarboxylic 
acid over soda-lime. The formation of tanacetophorone by the latter 
process depends, according to Semmler {Ber.^ 1892, 25 , 3350), on 
the conversion of a-thujadicarboxylic acid into j8-thujadicarboxylic 
acid, which then loses carbon dioxide and undergoes intramolecular . 
condensation, thus : 

-> C^H,/ \C0,H 

\-cO3H ^-co,H ^-l:o 

^'Thujadicarboxylic acid. (S-Thujadicarboxylie acid. Tanacetophorone. 

If this explanation held in the present instance, then jB-fchnja* 
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!^dicarboxylic acid was to bo expected among the r^Kuea in 
distilling flask. Careful examination did reveal an iilactive acid, 
the melting point of which was identical with that of fl-tbnja. 
dicarboxylic acid, fiamely, 116—117° Along with it, arid in slightly 
greater quantity, was another inactive acid, which melted at 

150 151 °, or nine degrees higher than a-thujadicarboxylic acid, 

The nature of this acid has not yet been determined with certainty, 
Analysis proves it to be isomeric with the a- and 6-dicarboxylic 
acids. It is probably racemic o-thujadicarboxyhc acid. 

Monoamide of a-Thajadiearboxylie Acid . — The anjjydride of 
a-thujadicarboxylic acid reacts readily with ammonia, aniline, or 
piperidine. The additive product with piperidine is a liquid, with 
aniline, a glass. With ammonia, after some difficulty, a well-defined 
crystalline monoamide was obtained. It melted at 149 — 150°, and 
had [aji* -t54'5° (p = 3-777 in methyl alcohol). Its formula must ba 
either 

C,,h/^\cO.,U or 

which is the true one, however, ha-s not yet been determined. Tbe 
ammonium salt of the tnonoamide was also prepared. Its specific 
rotation is +9'2® (p=4'694 in methyl alcohol). 

Experimental. 

All rotations were measured with a Schmidt and Haensch half- 
shadow polarimeter. The instrument was not equipped with a 
thermostat, and hence it was impossible to measure rotations at a 
definite temperature. Densities were determined with a Mohr- 
Westphal balance, and therefore refer to water at 15°. ^ 

The tanacetone used in the following experiments was furnished 
Ijy Schimmel & Co. It was purified before use by distillation under 
atmospheric pressure; the fraction boiling at 200 — 207° was then 
rectified once or twice under diminished pressure. The final product 
was a colourless oil of pleasant odour, with the following constants: 

b. p. 81-82711 mm.; d„,s=0-924; [a]'i; +674° 

As a specimen of crude tanacetone, which had been kept for a long 
time in the laboratory, showed a specific rotation of about 
it was deemed advisable to test the keeping qualities of tho tan- 
‘^Acetone used. A portion purified as above described was accordingly 
set aside, and its rotation examined from time to time. Its initial 
rotation was ap®+62'3°, and after fifty-one weeks, 
tanacetone therefore racemises with extreme slowness. 
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Ipjfieation of Grignard Reagent to Tanacetone and isoTlmjone. 

To ensure an excess of the Grignard rea^nt, 2 molecular pro- 
portions of magnesium and 2 of alkyl iodide were invariably used 
to one of the ketone. The reaction mixture was either poured on 
ice, acidified with acetic acid, and then extracted with ether, or, after 
pouring on ice, the whole was distilled in a current of steam, and the 
tertiary alcohol formed was extracted from the distillate by means 
of ether. The product of the treatment of tanacetone with 
magnesium. methyl iodide was a yellow oil. This was distilled under 
atmospheric pressure, and the distillate well cooled in a freezing 
mixture. Partial solidification at once took place. The solid 
crystallised from methyl alcohol in white needles, melting at 84°; 
0-2295 gave 0-6600 CO^ and 0-2482 HjO. C = 78-42; n = 12-13. 

CriHjdO requires C = 78-49; H = 12-01 per cent. 

Rotatory •power: 

p=4-058 in ether; d,„=0-738; 7=2-2 dcm.; ao- 1-93°, 30-5°, 

p=4-191 in methyl alcohol; <7,2 = 0-8055 ; 7 = 2-2 dcm. ; o„ -1-93°; 
[a]S -26-0°. 

The process of cooling and filtering was repeated until no more 
solid separated, and the remaining oil was distilled. The main 
- fraction boiled at 204°. To make certain of the absence of un- 
attacked tanacetone, the oil was treated several times with semi- 
carbazide solution. Not a trace of semicarbazone was obtained 
after long keeping. Hence the absence of tanacetone is proved. 
The results of analysis were in agreement with theory. 

Rotatory power: 

.p=6-2-26 in ether ; (7„ = 0-731 ; 7=2-2 dcm.; ol? -h3-016°; [a]L‘ +.35 9°. 
p=5-077 in methyl alcohol; <7„=0-8050 ; 7 = 2-2 dcm. ; nj;' +3-00°; 
[ajlf +33-1". 

Curiously enough, neither the solid nor the liquid alcohol gives a 
urethane when treated with phenylcarbimide. 

StaUlity of the (^yeXoFrofane Fing in the Eomothu'^l AlcohoU. 

One gram of solid homothujyl alcohol (m. p. 84°) was suspended 
in 500 c.c. of 5 per cent, sulphuric acid, and mechanically shaken 
daily for three weeks. The reaction mixture was then carefully 
neutralised with sodium hydroxide, and distilled in a current of 
steam for ten minutes in order to remove unattacked alcohol. The 
'•quid in the distilling flask was then cooled and thoroughly 
extracted with ethyl acetate. After evaporation of the solvent, 
traces df an additive product were found. 
tol. xcvil, 5 Q. 
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HSlTO^pMhs of the liquid hbmothujyl aldohoIfwfieu’Eeated in n, 
fsame way with 1 litre of 5 per cent, sulphuric acid,' give, a similar 
fresult 

Preparation of a-Thnjaketonic Acid from Tanacetone. 

deventy-five grama of crude tanacetone (sj, + 64°) were treated 
with the calculated amount (two atomic proportions of oxygen) of 
iS per cent, permanganate solution, and the mixture was shaken 
mechanically until the permanganate was decolorised (two to three 
hours). The manganese oxide was then 61tered off, and’the filtrate 
evaporated on the water-bath until a skin began to form on the 
surface. If, before evaporating, oily drops (unattacked tanacetone 
or i-fenchone) were seen floating on the surface of the liquid, these 
were removed by means of a separating funnel. In order to prevent 
any harmful action of the alkali during the process of evaporation 
small quantities of a solution of sulphurous acid were added from 
time to time, care being taken never to make the liquid acid in 
reaction. As soon as a skin began to form on the surface of the 
liquid, it was filtered, cooled, and acidified with dilute sulphnrie 
acid. The o-thujaketonic acid usually separated at once in solid 
form. On crystallisation from boiling water, it melted at 75—76° • 
75 grams of tanacetone gave 45 to 50 grams of a-thujakctoaic acid. 

Rotatory Power of a-Thujaketonic Acid (m. p. 75 — 76°). 


Solvent. p. (I. l. 

Ether S'MS 0-742 (M«) 2-2 4cm. +22-00 (U“)‘ +194-0' 

Glacial acetic acid.. 4-6163 1-0S24(19) 1 „ 10-886 (19 ) 224 1 

Methyl alcohol 6-5649 0-8064 (19 ) 1 „ 9-64 (19) 214-8 

Chloroform 5-132 1-458 (16) 1, „ 18-318 (16 ) 244-8 

■Water 0-6754 1 002 (18 ) 2-2 „ 8-683 (18 ) 244-0 


As the rotations of the oxime and semicarbazone of a-thujaketonic 
acid have never hitherto been published, these compounds, togethir 
with its ammonium salt, were prepared and their rotations 
examined. 

Rotatory Power of Scmicarhazone of a-fJmjaketonic Acid 
(m. p. 183-184°). 

p=2-290 in glac. acetic acid;d,5=l-0606;f=2-2dcm.; ojf +12-17°; 
[ajlf +227-8°. 

Oxime of a-Thujakeionic Acid. — This compound was prepared in 
two different ways, namely, in alkaline and in neutral solution. 
The products obtained after recrystallisation from methyl alcohol 
differed both in melting point and in rotatory power. The oxime 
prepared in alkaline solution according to LazelTs mdthod (fhss-i 



■ ***** BERiTATivEa. 1511 

GottiDgeiij^^o^^ P* '^5) melted at 169 — 170*^, in good agreemeni ': 
with hVrMlt (169°), and had [o]„-5'00° in methyl alcohol 
(y,=3'933). , 

The oxjme prepared in neutral solution melted at 174—1760, and 

showed the following rotation values: p=4-473 in methyl alcohol 

no measurable rotetion ; p = l'7008 in glacial acetic acid; 
l=:l-dcin.; Oj, +0 10°; [a]j, -f 5‘56o. In dilute sodium hydroxide 
solution the rotation was strongly negative. It was at first thought 
that, these two oximes were stereoisomerides. Careful comparison 
has, however, since proved that this is not the case. By repeated 
crystallisation from methyl alcohol, the oxime of lower melting 
point is converted into the other, and a mixture of the two then 
melts unchanged at 174 — 175°. 

Motaiory Power of the Ammohium Salt of a-T!mjahetonie Acid. 

p=0'881 in water; d , 5 = 1-007; 1 = 2 2 dcm, ; ai* +3-333“; 

[a]L»+170“. 

a-T!mjadicarhoxyUe Acid, \c'0,,H . 

The o-thuj'adicarboxylic acid used was prepared by the methods 
of both Semmler and Fromm (Joe. eit.). The larger portion was, 
iwwever, prepared by Scmmler’s method from a-thuiaketonic acid. 

It melted at 141 — 142°. 


Sotatory power: 


Solvent. p. d. 1. 

.- .■■•■■■ 4'991 0-734 (15') 2-2 dcm. 

Wieial acetic acid... 4-9177 r058e(18) 1 

Chloroform 2-8726 1-480 (15 ) 1 

Methyl alcohol 4-7043 0-810 (16; 1 

0-7323 1 003 (18 ) 2-2 


«:>• [a}h. 

■18-47 (15’) +l05-r 

6- 933 (18 ) 133-2 

7- 29 (15) 171'5 

3-96 (16 ) 104-0 

2 183(18 ) 135-1 


Uotatory Power of Ammonium Hydrogen Salt of a-Thufa- 
dicarhoxylic Acid, 

»=0'793 itt water; 1-005; ^=>2-2 dcm.; a” +0-266*': 
[a]l? +15-2*'. 


lotatory Power of Normal Ammonium Salt of a-ThujadicarhowyHe 
Acid. 

'=3-805mwater;dij=l-010S;f=2-2 dcm.;a!; - 0-453“ ; [a]i? -5-3“ 
'=h90 in water; d-l'OO; f-2-2 dcm.; a„ -030“; [a]„ -7-1“ 


5 O 2 
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Anhydride of a-Thujadiearhox^ie Acid, 

^CO-0 


This compound was first prepared by Semmler (Jler,, 1892, 25,' 
3349). Its rotation has not previously been published. 

Rotatory power: 

p = 4*069 in ether ; t/ji. = 0‘730; Z=Idcin. ; ajj -l-0'30“; [a]^ +I0i°. 
p = 2*642 inehloroform ; 1*481 ; ? — 1 dcm.; al? + 0*33° ;[a]o + 8*43° 

Heating with dilute hydrochloric acid converts the anhydride 
readily into the original acid. 


Preparation of the Monoamide of a-Thujadicarhoxylic Acid and itt 
Ammonium Salt. 

Five grams of the pure anhydride of o-thujadicarboxylic acid 
(m. p. 56°), prepared as described by Semmler {loc. cit.), were dis-j 
solved in warm absolute •alcohol, and the well-cooled solution f 
saturated with dry ammonia gas. On keeping, a white solid slowly 
separated. This was dissolved in the least possible amount of water, 
and the solution rendered just acid with hydrochloric acid. Either 
at once or on keeping, ilne whito crystals separated, which were 
sparingly soluble in water, ether, or chloroform, readily so in 
alkalis. They were purified by redissolving in the least possible 
amount of dilute ammonia solution, and precipitating with hydro 
chloric acid. The substance melted at 149 — 150°, or eight degrees 
higher than a-thujadicarboxylic acid: 

0*1796 gave 0*3844 CO., and 0*1313 H.O. C=58*37; H = 8-209. 

CyHj^OjjN requires C-58'34; H=8'i67 per cent. 

Rotatory power in methyl alcohol: 

P = 3*777; dj. = 0*8084; ^=1 dcm. ; aj; + 1*666°; [a]J,' +54*5°. 

Three hours later the rotatory power was unchanged. 

The white solid which separated from the ammonia-alcoholic 
solution of the anhydride was recrystallised from 'absolute alcohol 
and analysed. It proved to be the ammonium salt of the mono- 
amide: 

0-1813 gave 0*3637 COg and 0*1473 H 2 O. C=54*71 ; H- 9'088, 
1 ’equires C-53'42; H=8'973 per cent. 

The high result for carbon is satisfactorily accounted for by ths 
presence of traces of the monoamide, doubtless formed by hydrolysis 
Muring the process of crystallisation. 
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Rotatory yower: 

^1-713 in water; d^. =1-006; 1 = 2-2 dcm.; aJJ -0666“; 
[a]i?-17-6“ 

-=4-694 in methyl alcohol; ilj 5 = 0 - 808 ; 1=1 dcm.; aiJ + 0 - 35 °; 
ia]!f+9-2° 


StahUiiy of the cydoPropane Ping in a-Thujaketonic A cid. 

Ten grains of o-thujaketonic acid were dissolved in 1000 c.c. of 
20 per cent, hydrochloric acid, and boiled for two hours. Steam 
was then passed into the mixture for fifteen minutes, and an oil 
distilled over wliich proved to be an unsaturated hydrocarbon 
identical in odour with dihydro-^+;umene. When rectified over 
sodium, it boiled at 160 — 165° (dihydro-^+:umene boils at 160°). 
An attempt to characterise it more nearly by preparation of the 
crystalline trinitrodihydro-^+;umene failed. From the residues in 
the distilling flask, a large quantity of an inactive acid oil -was 
obtained. All attempts to crystallise this oil failed. 

Stahilitg of the cydoPropane Ring in a-Thujadicarboxylic Acid, 

One gram of the acid -was boiled for two hours with 20 per cent, 
hydrochloric acid, and the cubstance then recovered by evaporation 
on the water-bath. It melted at 141—142° (unchanged), and had 
Wd {p=2-703 in ether) +109° [the pure substance has [a]- 
(/i=4'991 in ether) +105'^!. 

One gram of the acid, boiled for one and a-half hours with 10 per 
cent, sodium hydroxide solution, gave a similar result. 


Esterification of a-Thujadicarboxylic Acid. 

The esterification was carried out in the usual way by saturating 
the alcoholic solution of the acid with hydrogen chloride. 

Dimethyl Ester, C;Hio(C 02 Me) 2 . 

h. p. 126— 127°) 13 mm, : under the ordinary pressure 244 247° ■ 

dai-10535; Wj, = l-4o06. When boiled for two hours with aniline 
under reflux, it does not give an anilide. It reacts with metallic 
sodium in ethereal solution, giving a sodio-derivative i 

0-2153 gave 0-4863 COj and 0-1684 H.O. C = 61-47; H = 8-756. 

CiiHijOj requires C = 61-65; H=8-472 per cent. 

Potatory power: 

<*18=1-064; f = ) dcm.; a" +1.50-18°; H“r+142-5°. 
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^;-A' month later unchanged. - 

rp=f 748 in ether; ds,-0'731 ; i = l dcm.; !!?■+ 4-933'’ ; [a^ +142-1” 
yV 10-86 in ether ; dj, =0-7465 ; 7= 1 dcm.; a? + U'-65'’ ; [a]? + 139-2", 


Diethyl Dstcry C7H|2(C02Et)2. 


pB. p. 138— 140“/12— 13 mm.; di9=l'019: 
f 0-2064 gave 0-4861 COj and 0-169G H^O. 0 = 64-23; H=9-163. 
i- CisHjaO, requires 0 = 64-42; H=9-157 per cent. 

Rotatory ‘power: 

dj, =1-019; 1 = 1 dcm. ; a" +116-27“; [a]L’ +114-1“ 

Four and a-half months later, [a]n +114-3“ 

P = 6-135 in ether ;d, 8 = 0-731; l = ldcm.; al‘+4-35“; [a]|,» + 115-9". 
p = 10-073 in ether ;di8= 0-7437; l=ldcm.;a'„* +7-93“; [»]!>• +106", 


Di-n-propyl Eater, OjH^lCOjPr*),. 

, B, p. 157-160“/! 1-13 mm. ; d„., 8=0-9969 ; 

0-1664 gave 0-4039 COj and 0-1531 H^O. 0 = 66-20; H = 10-29. 
OjsHjjOj requires 0 = 66-61 ; H = 9-699 per cent. 

1 Botatory yower: 

I d„=0-9973; 1=1 dom. ; a\; +84-5“; [a]l? +84-7“ 
p = 6-786 in ether; d„=0-740; l=ldcm.; uL' +4-28“; [oJK +85-2". 

; Diimhutyl Ester, C,H7.2(OOj-C8Hj|)2. 

B. p. 174— 176“/12— 14 mm. ; d , 5 = 0-9908, 

' 0-1726 gave 0-4358 COj and 0-1502 HjO. 0 = 67-32 ; H = 9-'74. 
CjjHjjO, requires 0= 68-45 ; H = 1014 per cent. 

; Botatory power : 

di5=0-991; 1 = 1 dcm.; a’„“ +76-92“; [«]!," +77-62“ 

,p=5-577 in ether ; dj 2 = 0-7385 ; 1= 1 dcm.;al/’ +2-95“;[a]D +71-6°. 
,p= 13-709 in ether ; d 52 = 0-7610; 1=1 dcm. ; a)/ + 7-616° ; [a]!/ +73-0". 

Daeoamyl Ester, CyHjj(COj-C5Hj])2. 

(The amyl alcohol used bad a,, - 1-1° in a 1-dcm. tube.) 

B. p. 187-190710-12 mm. ; dj8 = 0-9924 ; 

0-2048 gave 0-5066 COj and 0-1812 HjO. 0 = 67-46 ; H = 9 897. 
CjjHjjOj requires 0=69-88; H=10-50 per ceut. 

MoUetovy power: 

"'^ 5 = 0-9924 ; 1 = 1 dcm. ; 4" + 72-95“ ; [a]t‘ + 73-5“. 
®S=4-431ijbieth6r;d,.=0-730;l=ldom.;a!; +2-366“; [a],? +73-1°. 

■ -x'M,' 
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Mmdbtatyl Etier, COjH-CjHjj-COj'CjHj. 

B. p. 216 — 220712—14 mill : 

0-2311 gave 0'5931 CO, and 0-1492 H,0. C- 69-99 ; H = T-22. 
requires C = 69-52 ; H = 7-30 per cent. 

Rotatory power : 

J,= t-566 in ether; <2,, = 0-736; 1 = 1 dcm.; ag 1-166°; [ajij +34-7“ 

Recomposition Products of the Sodio-derimlive of the Dimethyl (or 
Diethyl) Ester of a-Thujadicarboxylic Acid. 

. On warming the sodio-derivativo of the dimethyl ester with water, 
the odour of tanaoetophorone was observed. In order to study this, 
change, about 20 grams of ester were treated with metallic sodium, 
and tte product distilled in a current of steam. The distillate, when 
treated with semicarbaaide solution, gave at once a semicarbazone. 
This was carefully compared with the semicarbazone prepared from 
aome'tauaeetophorone kindly furnished by Prof. Wallach, and their 
identity established. Both semicarbazones crystallise from methyl 
- alcohol in shining leaflets, melting and decomposing at 187 — 188°. 

, A mixture of the two semicarbazones behaves in the same way. 
The results of analysis were also in good agreement with theory; 
0-1733 gave 0-3777 CO, and 0-1287 HjO. C=59-47; H = 8'31. 

requires C = 59-62; H = 8-35 per cent. 

The semicarbazone was decomposed with oxalic acid and the 
tanacetophorone recovered. It showed the following constants; 
b. p. 215—217°; 9g°/17— 18 mm.; rf,j, ,,=0-9453 {Semmler, Ber., 
1892, 25, 3350, gives the following constants for tanacetophorone; 
h. p. 212—214°; 89— 90°/13 mm.; dai=0-9378). 

The cooled residue remaining in the distillation flask was 
extracted with ether ; the acid oil obtained in this way was dissolved 
in boiling water. After some time two acids slowly crystallised. 
These were mechanically separated and examined. Both were 
inactive. One melted at 116 — 117°, and was identical with B-thuja- 
dicarboxylio acid; the other melted at 150 — 151°. This was 
analysed ; 

0-1171 gave 0-2492 CO, and 0-0810 H 2 O. 0=58-04; H=7-73. 

C,H]j 04 requires 0=58 03; H = 7-58 per cent. 

The silver salt was prepared ; 

0-1172 gave 0-0634 Ag. Ag=54-09. 

CjHjjOjAg, requires Ag = 53-97 per cent. 
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Summary. 

Tanacetone {3-thujone), when trea^d with magneBium methyl 
iodide, yields two tertiary homothujyl alcohols, 

/\ 

Me OH 

one a solid, m. p. 84“ [a]o -30-5°; the other, a liquid, b. p. 204», 
[o]j + 38°. In both these alcohols, as in thujyl alcohol, the cyclo- 
propane ring is stable towards cold 5 per cent, sulphuric acid. Ths 
three next higher homologues of homothujyl alcohol are liquids. 
isoThujone, when treated with magnesium methyl iodide in the same 
way, does not yield a solid tertiary alcohol. 

a-Thuiaketonic acid, C.H.^ '^COMe, is decomposed by boil- 

\-CO,H 

ing with 20 per cent, hydrochloric acid with the formation of an 
unsaturated hydrocarbon (b. p. 160 — probably dihydro- 
i^-cumene. 

a-Thujadicarboxylic acid, prepared from 

o-thujaketonic acid by oxidation, is quite stable towards boiling 20 
per cent, hydrochloric acid and boiling 10 per cent, sodium 
hydroxide. 

a-Thujadicarboxylic acid can be easjy esterified in the ordinary 
way. Dimethyl, diethyl, di-ivpoyyly^dmobutyl, and dihoamyl 
esters have been prepared. All are dJlourless, odourless liquids. 

The dimethyl and diethyl esters of o-thujadicarboxylic acid give a 
sodio-derivative, the decomposition products of which are tanaceto* 

phorone, I , S-thujadicarbo.xylic acid, ^COaH, 

'^-COuH 

and an uukrtown inactive dicaiboxylic acid, CyHj.jO^, melting at 
150—151°. 


CaBMlCAL Labouatuky, 
The Univbiibii y, 
Glasgow. 
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■ Optically Active Methoxysuccinic Acid from 
Malic Acid. 

By Thomas Puedie, P;R.S., and George Ballingall Neave, 
M.A., D.Sc. 

Optically active monoalkyloxysuccinic acids were obtained a 
number of years ago (Trans., 1893, 63, 217, and succeeding papers) 
by the resolution of the corresponding inactive acids with the aid 
of alkaloids. The inactive acids were prepared from furaaric esters, 
which possess the property of combining with the elements of 
alcohols under the action of sodium alkyloxides. 

Later, in the course of our first experiments on alkylation by 
means of dry silver oxide and alkyl iodides (Trans., 1899, 75, 167), 
it was shown that ethyl f-ethoxysuccinatc could be prepared from 
ethyl malate. The yield of the pure ester, however, was unsatis- 
’ factory, as the product contained much unaltered malate, which 
I was removed by treating the mixture with cold potassium hydroxide 
i solution. This process naturally results in a diminished yield of 
alkylated product, as compared with the method of repeated 
alkylation which, is now adopted. We have now employed the 
method referred to for the preparation of the methyl, ethyl, and 
propyl esters of l-methoxysuccinic acid with the view of controlling 
and extending the polarimetric observations made formerly (toe. . 
eit) on the compounds obtained by resolution of the inactive acid. 

We find that the esters of f-inethoxysuccinic acid are easily 
obtained in the pure state by methylating the corresponding malic 
esters, provided that a sufficient excess of the alkylating agent is 
used. Some oxidation occurs in the course of the action, but the 
oxidation products are readily removed by subsequent fractional 
distillation. In prepariug mUhyl l-rndhoxysuccinatej dry silver 
oxide (2 mols.) was added in small quantities at a time to a mixture 
of methyl malate (1 mol.) and methyl iodide (4 mols.), and after all 
the oxide had been added and spontaneous action had ceased, the 
mixture was heated for two hours on a water-hath. The liquid 
product was extracted from the silver residues by means of ether, 
and after being dried with sodium sulphate and freed from ether, 
was fractionated under diminished pressure. Twenty-five grams of 
methyl malate (a“° -8'36°; 1=1) gave, after the first distillation, 

22 grams of the methylated ester boiling at 113 — 114°/ 15 mm., and 
siowmg the observed rotation af -61'74° (f=l). After three 
more distillations, the rotation was constant at -6279°, and was 
tot altered by repeating the methylatiou. 



?PURft AND NSIAVR: OPTICALLY 

P ie active methyl m^thoiy^occinatfr, ' foSlflySf^irej^ed jjy. 

ution of the inactive acid (Trans., 1895, .' 67 , 970), the eater 
of the ^acid. The antipodal forms are liquid, and could not be 
Solidified by cooling. The inactive ester obtained from metby] 
'fumaiate (Trans., 1891, 59, 469), on the other hand, is Grystalline 
and melts at 28°. On mixing equal weights of the two oppositely 
;active esters derived as above described from different sources an^ 
"cooling the mixture to 0°, crystallisation did not occur spon. 
taneously, hut on adding a nucleus of the inactive form the whole 
mass quickly solidified. After being again melted, the mixture 
solidified spontaneously at the ordinary temperature, and now 
melted at the same temperature aa the inactive substance, 28°. 

Ethyl X-mtthoxysxtcdiiate was prepared from ethyl malate 
(a20 " — i176°, / = 1) in the same manner as the methyl ester. The 
•propyl ester was prepared by the action of propyl iodide on the 
silver salt obtained from methyl /-racthoxysuccinate. The results 
of Malysis and the polarimctric and other observations made on 
the liquid esters arc recorded below. 

Methyl l-methoxymccimte^ b. p. 113 — 114°/15 mm. : 

Found, 0=47-46; H=7-08. 

C7H12O5 requires 0=47*73; H=6*82 per cent. 

Ethyl \-methoxymecimte^ b. p. 126°/17 mm. : 

' Found, 0 = 62-88; H=7-84. 

CjHioOj requires 0=52*94; H = 7-84 per cent. 

- Fropyl \-methoxyiucc%nate, b. p. 145 — 146°/12 mm. The silm 
salt obtained from the product of hydrolysis of methyl ^methoxy- 
succinate, which was used in preparing this ester, gave: 

Found, 0=16-45; H=r90; Ag=59-58. 

CaHgOaAgg requires 0=16*58; H = I-66; Ag=59-65 per cent. 
The observations from which the molecular rotations, recorded 
below, are calculated were taken in a 1-dcm. tube. ' 

l-Methoxysucctnic Eclerfi (Pure Liquids), 

(i2074^ [M]f. rf4074“, [M]"". rf 6074“. [Mj^. r[a] 20-60°. 

Methyl... 1'1415 -96*8“ 1-1199 -95-6“ 1 0983 - 93-9“ -0 0008 

Ethyl ... 1-0676 102*9 1-0476 lOl'y 1-0273 1 00-1 -0-0007 

- Propyl... 1*0312 109*0 rOlOl 107*3 0-9908 105*6 -OOOOS 

* Temperature-coefficient, ae dcliued by Walden {Ber., 1905, 38, 363). 

The polarimetric observations on solutions of the three esters, 
from which the molecular rotations recorded in the following tables 
■are calculated, were taken in a 2-dcm. tube at 20°. The con- 
centi^tions by volume (c) were determined from the specific 
gravities of the solutions (d 20°/4°) and the concentrations by 
weight. The specific gravities {d 20°/4°) of the benzene and ethyl 
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case Of the mefchyl and ethyl esters wereO'8785 
0'791^ respectively'; those of the solvents used in the case 
of the propyl ester were 0 8789 and 0'7910 respectively. The 
jiolecular solution voltunes (M.S.V.) were calculated by the usual 
formula. 


Methyl l-Methoxysuccinate. 


[MF 

- ge'S”, d 

SO”/!” 11415, 

Mjd 164-2. 


Solvent. 

C. 

d 2074 “. 

[M]f. 

M.S.V. 

Benzene 

19'9734 

0-9238 

-114-7° 

154-9 

10-0175 

0-9012 

118-1 

154-9 


5-0399 

0-8899 

120 0 

155-0 

Ethyl alcoliol ... 

20-0056 

0-8533 

-90-6 

153-4 

10-0456 

0-82-25 

1)0-2 

153-1 


5-0038 

0-8070 

91-1 

152-2 


Ethyl VMethoxymccimte, 


[M]S- 

- 102-9'', 

d 2074 '' 1-0676, 

Mjd 191-1. 


Solvent. 

C. 

tl 2074 “. 

[MJf'. 

M.S.V. 

Benzene 

20-0429 

0-9138 

-118-2° 

191-3 


10-0090 

0-8962 

120 4 

191*1 


5-0339 

0-8872 

123-4 

192-1 

Ethyl alcohol... 

19-9254 

0-8434 

-96-2 

190-3 

9 9748 

0-8174 

97-3 

190-1 


5-0263 

0-8045 

97-6 

189-6 


Proyyl 

i-Melhoa:ymcclnate. 


[M]r 

- loa-o". 

d 2074 '' 10312, 

Mjd 225-0. 


Solvent. 

c. 

(1 2oyr. 

tMJf. 

M.S.V. 

Benzene 

19-9105 

0-9082 

- 122-3° 

225-1 


lO-OHO 

0-8935 

125-7 

225-5 


4-9880 

0-8865 

126-7 

223-7 

Ethyl alcohol ... 

19-8346 

0-8376 

-101-1 

224-4 

10-0320 

0-8149 

101-1 

223-4 


6 0014 

0-8054 

100-1 

222 -9 


The optically active diamide and dianilide of methoxysuccinic 
acid, which have not been hitherto ex.amined, were readily obtained 
from methyl 1-methoxysuccinate by the action of methyl-alcoholic 
ammonia solution at the ordinary temperature, and of aniline at 
130 — 140^ respectively. The analysis of these compounds and the 
results of polarimetric observations (1=2) made on their solutions 
are recorded below. The molecular rotations of maldiamide and 
maldianilide are appended for comparison. 

^■Methoxysttccindiamide crystallises from methyl-alcoholic solu- 
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tion in prisms melting at 178—179®. The inactive, amide melts ji 
175® (Trans., 1891, 69, 471): 

Found, C = 41‘13; H=7'01; N=il9'33. 

CsHijOsNj requires C=41-10; H=6-85; N = 19'18 percent. 
l-MetHoxysuccindiaralide crystallises from hot benzene solutioj 
in small needles, melting at 158—159°: 

Found, N=9'68. 

C];H,j 03 N 2 requires N = 9’40 per cent. 


/-Methoxy- Z-Methoxy* 

sucoindiaiuitlo. Maldi* succindiaDilide. Maldi- 

Solvent. "I [M]f] [Mrf. tiijf ' 

Water 7-4860 -59-4* -50‘2“* — — - 

1-2165 58-8 _ _ _ _ 

MetbyUlcohol 1-0460 83 0 - 2-1096 -231-7“ ~ 

Acetic acid 3-9954 60-8 59-7 1 2-1193 158-9 -172 3“* 

„ 20335 60-7 - 1-5408 158-6 

Pyridine 0 2740 117-2 76-2 1 2-4 5 46 1 97-9 -287-1* 

_ _ — 1-2063 196-4 


* Walden, Zeitsch. physHcal. CAewi., 1895, 17, 265. 
t McCrae, Trans., 1903, 83, 1326. 

X Guye and Babel, Arch. Sci phye. not., 1899, [iv], 7, 23. 

The observation on methoxysuccindianilide in methyl-alcoholic 
solution was made at 16*^. Methoxysuccindiamide being very 
sparingly soluble in pyridine, the rotation given for it in this solvent 
is only approximate. 


Discussion of Results. 

Considering the uncertainty of obtaining active compounds dis- 
playing the maximum rotation by the methods of resolution, the 
rotatory powers of the esters formerly obtained from tf^-methoxy- 
succinic acid are in fair agreement with the more exact values now 
found for the same compounds obtained from malic acid. It was 
stated (Trans., 1895, 67, 979) that the value there recorded for 
methyl <f-methoxysuccinate was probably about 2° low, and that 
the actual value should therefore be about [a]}f -p5i'5°. The value 
now found for the f-ester from malic acid, corrected for tempera- 
ture, is [a]o‘ -55-27°. The values for the ethyl ^e8te^ from the 
two different sources are [a]h®’ -50-11° and -50*51“ respectively, 
and for the propyl ?-ester, [a]p -45-21° and -47'19°. The 
f-methoxysuccinic acid, now obtained by hydrolysing the methyl 
tester from methyl malate, gave in aqueous solution for c = 6-135, 
[a]lf -33*56°; the d-acid from the alternative source (Trans., 1893, 
63, 224) in approximately the same concentration gave [ajo' + 33 04°. 

The optical relationships of the methyl, ethyl, and propyl Z-mono- 
methoxysuccinates resemble those of the corresponding d-dimethosy 
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succinatea already described (Purdie and Irvine, Trans., 1901, 79, , 
953 ) and a general parallelism is observable in the relationsbips of 
series to fcbe parent malic and tartaric series. We tabulate 
jjelow the molecular rotations of the four series* of liquid esters. 
Observations at 20*^ being impossible in the case of methyl <f-di- 
methoxysuccinate (m. p. 53^), values at 60^ are given for all the 
methoxysuccinates ] the values of the tartrates and dimethoxy- 
derivatives have been halved, so as to exhibit the optical effect of 
only one asymmetric groups. The intermediate columns 

show the differences between the molecular rotations of the 
methylated esters and the corresponding malates (Walden, loc. cit.) 
and tartrates (Pictet, JaAmfier., 1882, 856): 

Mfonomethnxy* t^DImelhoxy- 

sweeinates. Malat«'s. - succinates. Tartrates. 

Diff. lMlf/2. Diff. 

Methyl... -9S'r 82-8* -IM* +85-0^ 83-1* +l'9r 

Ethyl ... 100 1 80-8 l»-8 99 9 920 7-89 

Propyl ... 105-6 80*1 25 3 106-3 91-8 U-55 

It is seen from the tabulated figures that the raethylation of 
malic and tartaric esters produces a remarkable increase of 
rotatory power in the Isevo* and dextro-sense respectively. The 
alkyl radicles when introduced into these esters have, in fact, a 
much greater effect in the directions indicated than any of the 
acyl groups. It has been previously pointed out (Purdie and Irvine, 
loe. cit.) that, regarding the malic esters as derived from d-malic 
acid, the radicles in respect of their optical influence as substituents 
in the cases under consideration may be said to stand at the positive, 
the aromatic acyl groups at the negative, end of the scale, whilst 
the aliphatic acyl groups hold an intermediate position. 

The ethereal mono- and di*metlioxysuccinates, like the parent 
malates and tartrates, exhibit an increase of rotatory power with 
ascent of the series. Inspection of the columns of differences shows 
that the optical effect of methylating the three malates is remark- 
ably constant, raising the rotation of each by about the same amount 
(80“^ to 83®). The rise produced in the case of ethyl and propyl 
tartrates is also uniform, although considerably greater (about 92°), 
the result being that despite the lower activity of the tartrates * as 
compared with the malates, ethyl and propyl dimethoxysuccinatea 
show nearly the same values as the corresponding monomethoxy- 
esters. The optical effect of methylating methyl tartrate, however, 
diverges considerably from the regularity exhibited by the other 
malates and tartrates. The molecular rotation of methyl di- 
methoxysuccinate is about 9° short of that of methyl monomethoxy- 

As stated above, the halved molecular rotations of the tartmtes and the 
dimetiioxy-derivativca are here referred to. 
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iuccuiate, thV moreiaae of rotation produced 1)y,,tHe 'ijgt^pation of 
Methyl tartrate being only 831“ This exc^tionai result may ij 
ielati to the fact that, whilst methyl monomethoxysiiccinate h 
rliqnid even at 0°» the dimethoxysnccinate at the temperature of 
‘observation (60°) is but little removed from its melting point, and 
s}a therefore possibly in a state of abnormal aggregation. 

^ The rotatory powers of the mono- and di-Biethoxysuccinic eslerj 
';^e similarly influenced by (1) change of temperature, (2) solvents, 
!(3) concentration in solutions. Certain regularities with respect to 
.the influence of these factors are also observable in comparing 
malatea and tartrates with the mono- and di-methykted esters 
respectively, but the relationships here become extremely complex, 
and require more extended investigation for their elucidation. With 
some exceptions, the optical effect of the three factors on the 
methoxy-esters is in the opposite sense to their effect on the parent 
hydroxy-esters. 

With rise of temperature, within the limits of our observations, 
the mono- and di-methoxysuccinates examined show a diminution, 
the conesponding malates and tartrates, like lactates and glycerstcs ’ 
(Walden, Ber., 1905, 38, 364), an increase of rotatory power. The 
temperature-coefficients (p. 1518) of the three monomethoxy-estcrs 
have nearly the same value (-O'OOOS), and those of the ethyl and 
propyl dimethoxy-esters (— 0'0014 and — 0'0012) do not differ very 
greatly from them. It is noteworthy that the abnormal sensitive 
ness to temperature which characterises the tartaric esters (Walden, 
Zoc. cit.) disappears when they are methylated. 

All the three esters of the mono- and di-metboxysuccinic series 
(Trans., 1901, 79, 973) show a marked rise in the value of [M]u‘ 
when dissolved in benzene (c = 20 per cent.). A further rise occurs 
on dilution (c ^ 5 per cent.). A fall in value, much less in amount, 
is produced by solution of the monoraethoxysuccinates in ethyl 
alcohol, and the same result holds for solution of the methyl and 
ethyl dimethoxysuccinates in methyl alcohol. The relationships of 
the dimethoxysuccinates with the tartrates in respect of the influence 
of solvents on their rotatory powers have been previously described 
(foe. cit.). With regard to the monomethoxysuccinates and the 
p)arent malates, the effects of benzene and of methyl alcohol on 
Jnetbyl and ethyl malates (Walden, Ber., 1906, 39, 671) are again in 
the opposite sense to their effects on the corresponding methylated 
esters. 

■■ The well-known researches of Patterson have shown that in many 
inst^ces a correspondence can be traced between changes of 
rotatlotL and of molecular solution volume. Our observations on 
J^e' three ethereal Z-methoxysuccinates exhibit some regularities in 
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connexionr^Iiich may be recorded. The increase of molecular 
jotation proouced by solution of the esters in benzene is attended 
\,y a parallel increase of molecular volume. The initial increments 
of molecular rotation on dissolving the compounds in benzene 
(c=20 per cent.) are 17'9°, 15'3®, and 13*3° for the methyl; ethyl, 
and propyl terms respectively. The corresponding increments of 
molecular volume (0'7, 0*2, and 0*1) are small, but obviously 
diminish, like the increments of rotation, with ascent of the series. : 
Jhe further increase of rotation which occurs on diluting the 
benzene solutions is associated with a further slight increase of 
molecular solution volume. The molecular solution volume of the 
propyl ester, however, shows a maximum at the concentration; 
c=10 per cent., and a corresponding maximum of rotation might 
be expected at this point. Although no such maximum occurs, 
the smaller increase of rotation exhibited by this ester in the most 
dilute solution, when compared with the corresponding increases 
shown by the methyl and ethyl esters, indicates that its rotations 
are more nearly approaching a maximum. 

As already stated, the initial effect of ethyl alcohol, in contra- 
djltinction to that of benzene, is a diminution of rotation; the effect 
(Falcohol on molecular volume is also in the opposite sense to that 
of benzene. The changes which occur on diluting the alcoholic 
solutions do not show, however, any obvious connection between 
rotation and molecular solution volume. 

The rotatory powers of malamide and tartramide and their 
derivatives have been systematically investigated by Frankland and 
his pupils in recent years (Trans., 1906, 89, 1859; 1910, 97, 154, 
and preceding papers). In both the malic and tartaric series, the 
aromatic amides show a much higher molecular rotation than the 
unsubstituted amides and alkylamides. Our observations on 
f-methoxysucciuamide and anilide in methyl alcohol and glacial 
acetic acid solutions (p. 1520) show that here also a great increase 
attends the introduction of a phenyl group into the simple amide. 

A general similarity also prevails with respect to the influence of 
different solvents on the rotatory powers of maldiamide and 
maldianilide on the one hand, and of the corr^ponding meUioxy- 
dexivativ^ on the other. Disregarding the effect of methyl alcohol, 
for which in the case of malamide no data are available, the values 
of both the diamides are at their lowest in water, and at their 
highest in pyridine solution. The rotations of both anilides are 
much higher in pyridine than in acetic acid solution. 

It is particularly worthy of notice that the replacement of the 
group CH*OH by CH’OMe, which so largely enhances the rotatory 
power in the case of malic acid and its esters, has not the similar 
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effect in the case of the amide and anilide of malic acid, which ■waj 
to be expected. The rotation of ^-methoxysuccinamide, it k true, 
exceeds that of malamide in pyridine solution, and by a relatively 
small amount also in water solution, but the rotations of the 
methoxy-amide and anilide in the other solvents are either about 
equal to those of the corresponding unsubstituted malic compounds, 
or distinctly lower. 

• The metallic salts are the only other derivatives of malic acid, * 
so far known, whose rotation is lowered by the alkylation of tbe 
alcoholic hydroxyl group. 

Chemical Rhsrarch Lauokatory, 

United College of St. Salvatok and St. Leonakd, 
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CXU.—OpticaUij Active Derirafices of l-Methoxy- and" 
(\-Dmethoxy-siiccinic Acids. 

By Thomas Purdie, F.R.S., and Charles Robert Young, B.Rc, 

In continuation of previous work (see p. 1517 and Trans., 1901, 
79 , 957), we have prepared a number of derivatives of optically 
active mono- and di-methoxysuccinic acids, an account of which is 
contained in the following paper. 

In view of the superior stability of the alkyloxy-group as compared 
with the hydroxyl group, it appeared probable that derivatives, 
such as acid chlorides and anhydrides, which cannot be obtained 
from malic or tartaric acids, could be prepared from the correspond- 
ing alkyloxy-acids. Derivatives of this nature should prove useful 
in the synthesis of optically active substances, and also for comparing 
the optical relationships of compounds nf the succinic acid type. 

We find that the methoxyl groups are, in general, not affected by 
the reagents used, and that the products are optically active, the^ 
only cases exceptional in this respect being the action of s5dium 
; methoxide and of magnesium phenyl bromide on methyl /-methoxy- 
^ succinate. 

The chlorides and anhydrides of the mono- and di-niethoxy- 
succinic acids are readily obtained from the corresponding acids 
^ by the action of phosphorus pentachloride and acetyl chloride 
"re^ectively. The monomethoxy-compoiinds are both liquids which 
.. distil without - decomposition ; the dimethoxy-compounds are 

crystalline. 
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dS®TOti<»'bf taccinyl cTiIotido has been the subject of much' 
jjjuBsiamr'li ceitain well-defined cases the compound reacts in f 
^e lictonic form;- recently Meyer and' Marx have shown con-'- 
lusively (-Ser., 1908, 41, 2459) that with alcohols, on the other ,’ 
and, it acts as if it had the ordinary constitution of an acid-; 
Ijloride. The substance is therefore tautomeric, but there is nof 
itisfactot^ evidence to show whether it consists of one pnly of the ’ 
jfO desmotropic forms or of a mixture of both. 

We have not yet applied the reactions to mono- and di-methoxy- 
accinyl chlorides, which on the analogy of succinyl chjoride should , 
ive derivatives of the lactonic type. We find, however, that with 
Icohols they react like syccinyl chloride in the ordinary symmetric ' 
arm. A specimen of the liquid methyl Z-methoxysuccinate, 
btained by interaction of the chloride and methyl alcohol, was^ 
ractically identical in rotatory power with the ester prepared from *; 
he silver salt of the acid (Trans., 1895, 67, 970), and also with 
hat obtained by the methylation of methyl malate. Similarly, the 
xystalline methyl cZ-dimethoxysuccinate obtained from the corre-l 
ponding acid chloride was identical in melting point and rotatory ' 
wwer with the product of methylation of methyl tartrate. 

Moreover, we find that the polarimetric examination of solutions 
)f these chlorides in indifferent solvents shows that the compounds 
jxist in one form only, judging from the fact that the rotatory 
lowers remain permanent under conditions which usually promote ; 
automeric. change. Thus, a benzene solution of ?-methoxysuccinyl 
jhloride showed no mutarotation after forty-eight hours. The 
rotation of a similar solution of if-dimcthoxysuccinyl chloride, to, 
ffhich a trace of aluminium, chloride* was added as a catalytic 
igent, remained unchanged after the lapse of six weeks. In 
mother experiment a fresh quantity of the crystalline chloride was 
heated in a sealed tube at 100® for six hours in the fused state. 
This treatment produced no change in the melting point of the. 
5olidilied substance or in its rotatory power in benzene solution, and 
tto mutarotation occurred on addition of a trace of aluminium 
ihloride and on prolonged keeping. The same observations were 
madron’ the compound immediately after being distilled, with the 
lame negative results. We conclude from these experiments that, 
whatever be the case with succinyl chloride, its methoxy-derivatives,; 
are not mixtures of dynamic isomerides. ' • 

The methyl hydrogen esters of Z-mono- and <Z-di-methoxysuccinic 
ficids were readily obtained from the respective anhydrides by. 
Seating these with methyl alcohol. Both compounds are crystalline. 

* Alununima chloride was used as, with this reagent and bemene, succinyl 
chloride is known to react in the lactonic form. - 
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jffoduce^,-' frain which 'tlie forifier was isolated by fractioni 
oratiUihation. The dry distillation of the amic ,8Cid gave j; 
oi^tfallme substance (melting point5&— 61°), which ^alysis showet 
to- have the composition of the imide, but lack of material preventedl 

■further examination. 

The action of alcoholic sodium metboxide on methyl ?-methoxy.| 
Weeinate was undertaken in the h^pe of obtaining an optically! 
^ive dimethoxysuceinylosuccinic ester. Condensation occurred,! 
but the reaction was more complex than in the case of the unsuVI 
sbituted succinic ester, one at least of the etheric methoxyl groups! 
of the two condensing molecules being lost and the optical activity! 
dUtroyed. The only product isolated was a pale yellow, amorphous’^ 
solid, which in alcoholic solution gave a plum coloration with ferriel 
chloride, changing to reddish-purple on dilution. It could not be^ 
crystallised, nor could crystalline derivative be obtained from 
Combustion and estimation of methoxyl agreed with figures cak 
culated for a closed-ring condensation of two molecules of methyl^ 
■methoxysuccinate with the loss of three molecules of methyl alcohol, | 
or for the isomeric substance which would result from an open-chaidj 


condensation of two molecules of methyl fumarate by the abstraction- 
?of. one molecule of methyl alcohol In general properties and iiu 
composition, it was identical with a condensation product previcwBly.i 
obtained (Trans., 1891, 69, 472) from the action of alcohol:^ 
' sodium metboxide on methyl fumarate. The substance appears tc^ 
f be of some interest, and will be examined later. I 

t Valeur (Com'pt. rend.y 1901, 132, 833; Bull. Soc. ckim., lOOSj- 
Ifui], 27, 1138; 1903, [iii], 29, 683), Dilthey and Last {Ber., 1904, v 
^ 37, 2639), and others have shown that Grignard reagents act: 
Inormally on succinic esters, producing ditertiary glycols, and in 
Jsome cases anhydrides of the glycols (Acree, Amer. ChcM, J.j 1905^ 
^^83, 180). The reaction with alkyloxysuccinic esters follows the 
fsame course, the products being the coi responding optically active 
;,mono- and di-alkyloxyglycols or their anhydrides. The action of 
l^magnesium phenyl bromide on methyl methoxysuccinate is, hoover, 
more complex, and is described iu the succeeding paper. 

K With magnesium methyl iodide, methyl d-dimethoxysuccinate 
-i-8rC4° in methyl alcohol, solution) gave laevorotatorjr 
, yi*dimethoxy'^i-dimethylkexane‘B^'diol, 

HO*CMe 2 -CH(OMe)*CH(OMe)-CMe 2 'OH 
' (im p. 71°, [ojjj — 30'9° in methyl-alcoholic solution). On treating 
? tne'wb^tance with excess of dry silver oxide and methyl iodide hi 
mjuiner, the hydroxyl groups were only very 



i^^avr (g^poiience vjjftttds ilkyUtionproeo^^l 
of BU^rife, bui^ it .appears i^ftt terfia^l 

ist alkylaxion by this method. G. D. Laiidfer (TraBsl,! 

(1900, 77i ^33)’fouiid this to be the case^with triphenylcarbinol, sn^' 
fi. McKenzie and H. Wren (Trans., 1910, 97, 476) have 'shown thaCj 
"of the two hydroxyl groups of f-triphenylethylene glycol; th^ 
(Bccondary alcoholic group only is thus methylated. . ‘ ■!* 

; On distilling the laevorotatory glycol repeatedly undv the ordinary); 
(pressure, it was converted to a large extent into a dextrorotato^i 
' liquid anhydride by the loss of one molecule of water. eieE-Dimethyl-J 
hexane-^e-diol (L. Henry, Compt. nnd., 1906, 143, 496) gives the^ 
unsaturated alcohol, CMejlCH-CHj'CMcj'OH, by dry distillationfi; 
• It is unlikely, however, that dehydration should occur in this fashion^ 
"in the case of the corresponding dimethoxy-glycol, and the dextro.| 
rotatory liquid referred to above is more probably the furaiy 

. CH(OMo)-CM:e,,XA 

derivative, *'>”8 formation having changed the^ 

I sign of rotation. J 

" With magnesium phenyl bromide, ethyl succinate gives tetritli 
" phenyltetramethylene glycol (ooSS - tctraphenylbutane - a5 - dione)| 
iiinder ordinary conditions, but Acree (for. cit.) found that with a.^ 
(boiling ethereal solution of the Grignard reagent the only product!; 
( of the reaction was an anhydride, probably tetraphenyltetra-'i 
"methylene oxide (2: 2:5: 5-tetraphenyltetrahydrcfuran). In our?) 
experiments on the action of magnesium phenyl bromide on methyl): 
(i-dimethoxysuccinate, the reaction mixture was not healed, but anfl 
texcess of the Grignard reagent was used, and the only produ^ 
isolated was an anhydride (m. p. 184 — 185“) of the expected glycol^ 
..The compound decolorised alkaline permanganate in the cold onljJ 
after a long time, and did not combine with bromine; we concluded 
therefore that it is 3 : ^-diiaeiho'xy-2 : 2: 5 : b-tetraphmyltetrahydrt}^ 
.... <j:H(0Me)-CPh,- 


'’’>0. Thee 


npound is thus the dimethylatedS 


'? ’ CH(OMe)-CPbj' 

.^biide of tetraphenylerythritol, 

' HO-CPh,-CH(OH)-CH(OH)-CPhj'OH, 

rtici Prankland and Twiss (Trans., 1904, 85, 1666) obtained by# 
the action of magnesium phenyl bromide on methyl tartrate,^ 
(Jrankland’s glycol is strongly dextrorotatory ([ajj, + 182’8“ uli 
tthyUlcoholic solution) ; our compound is Isevorotatory ([a]„ - H5‘7“ 
in benzene solution). The great difference between the rotatory. 
pow^ of the two compounds is probably attributable in the main " 
to the existence of the ring in the structure of the oxide, f ). * 
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Optical Bhafos^ Power*. 

i)All the mono- and di-alkyloxysuccinic acids and their derivativesi 
yfhich have been examined, •excepting some salts of bivalent metafc 
and the products of the Grignard reactions, retain the sign of the 
parent f-malic and d-tartaric acids, that is to say, the monoalkyloiy. 
compounds are hevorotatory, the dialkyloxy-compounds dextre 
rotatory. Thb rotatory powers are much influenced by the nature 
of the solvent used, water giving as a rule the lowest, and benzene. 
:the highest values. The order of increasing effect on the values ii 
in general as follows: water <methyl and ethyl slcohols<aeetone 
<benzene. We tabulate below in the form of molecular rotations 
some of the observations recorded in the experimental part of this 
and the preceding paper, and in earlier communications (Trans., 
1895, 67, 949, 979; 1901, 79, 962, 965); also, the results of some 
unpublished observations. To present the results in comparable 
form, the molecular rotations of the tartrateiderivalives have been 
halved so as to show the optical effect of one only of the two similar 
;■ asymmetric groups, and in case of solutions, observations have been 
selected where concentrations were approximately similar, so fat ai 
(the available data, permitted. 


VMidk demalites. 



Solvent. 

[Mlf. 

•Methosysuccinic : 



Acid 

A- etooe 

-88-9“ 

Chloride 

Benzene 

100’2 

Anhydride 

Acctouc 

1091 

Dimethyl esler. Pure liquid 

93-9 

Diethyl „ 

a »» 

102-9 

Dipropyl „ 

ft 

109 0 

{wEthoiysuccinic : 



Dimethyl ester. 

„ 

115 9 

Diethyl „ 


121-0 

Dipropyl ,, 

» 

I2i>-1 


! d- Tartaric derivaihes, 

\ Solvent. [M]f/2. 

! fZ-Dimtthoxysucciuic : 

I Add Acetone +85 '2* 

Chloride Beiiicene 11 19 

Anhydride Acetone 1190 

Dinjcthvl ester. Pure liquid 85 0 

Diethyl „ „ 105-3 

Dipt-opyl „ „ 111- 

I </-Diethoxysuccinic : 
i Dimethyl ester. ,, lOO'l 

i Diclhyl „ 12t3 

; Dipropyl „ „ 125-3 


Dimethyl methoxysuccinate is liquid, dimethyl dimethoiy 
succinate solid (m, p. 52—53°). The values given for these ester 
are therefore for 60°, The former ester has -96-8°; the valui 
calculated for the latter should be about -t 90° at 20°. 

In both series the conversion of acid into anhydride is attended 
byjextensive change of rotatory power, as is commonly the case 
in ring formation. The acids, it will be seen, are the least optically 
active of the compounds mentioned, whilst the anhydrides show 
:'a»luia of the same order as the more active esters. The conversion 
,of’lwid*into chloride also raises the rotation, but to a less extent. 
KHUfYalue for dimethoxysuccinyl chloride, namely SS'S®, is, in fset, 
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in^that for,tnf;add the daine solvent. With , 
ction of the change of rotatio^^tendin^ the! 
cottvWon of ^id into chloride, eater, and anh^ride, optically v 
active acids of the succinic type show a general regularity whi^ii 
^ay he stated thus: the changes of rotatory power attending the . 
conversion of alkyloxy-, acyloxy-, and halogen-succinic acids of the'^ 
same configuration into chloride, ester, or anhydride are similarly ^ 
directed, the rotation of the d- and /-acids being always shifted in^^ 
the dextro- and laevo-direction respectively. Keeping in view the 
fact that /-malic and (/-tartaric acids have an opposite configuration, ' 
the rotations of the acids derived from the former are accordingly’ 
shifted by the conversions mentioned in the Isevo-direction, the.; 
rotations of those derived from the latter in the dextro-directio;i,"^ 
The regularity in question is illustrated in the preceding and 
following tables. TEe values quoted below arc molecular rotations ’ 
calculated from specific rotations to be found in Long's translation 
of Landolt’s “ Optical Rotating Power.” The value given for 
l-biomosuccinic acid is taken from Walden’s observation on its 
enantiomorph, and those for acctylinalic, acid and its anhydride from 
Pictet {Gom'pt. rend., 1893, 116, 1134). Where no solvent is 
indicated, the observations refer to the pure liquid : 


[M]o- 

Acid. Cliloriile. Ethyl ester. Anhydride. 
-37*tA 

i Acetylmalio • ibi" >■ -52*2® — >- -41‘P 

Acetone. Chloroform.’ 

f-Chlotosucciiiic +80’3'' — ^ +55f«“ — >• +57 ’3* — ^ +41*5® 

Ethyl acetate. Ethyl acetafe;:? 

i-Bromosuccinic +138'8'' > +103'6' • 

Ether. 

d-Diacetyltartaric ~55'3® +U'6'’ — ^ +126*8* .ij 

Ethyl alcohol. Benzene. ^ 

li-Dibenzoyltartaric -417'0‘’ > -245T +486’0*' 4 

Etbvl alcohol. Acetone. ; 


The only exception to the general uniformity shown in the tablo - 
is the low rotation of /-acetylmalic anhydride, but this is doubt- 
less explained by the lowering Influence of the solvent used (see 
Walden’s observation on methyl acetylmalate in chloroform solu-; 
tion, Ber., 1906, 39 , 675). The dextrorotatory halogen-succinic:^ 
acids are now recognised to have the same configuration as /-malic 
acid, and the direction of the changes of rotation is in agreement 
with this view. 

The direction of the change of rotation in passing from aci4 to 
®ster in the case of malic and tartaric acids also follows the rule 
^ated. Malic esters are more Isvorotatory than malic acid. .The 





that 'of pare ’tiWrallijSt^^B'valne! 
'ili'der'^h difiereht conditions arc nttfr' cORIpM^’Bk The? 
fe fe w nio#6 dextrorotatory than the acid when both are examined;: 
^^ueona solution, or when the acid in organic solvents is compared '< 
mii the liquid ester. Tartaric acid is, in fact, laevorotatory in a? 
mixture of acetone and ether. 

f ' We have previously drawn attention (Trans., 1901, 79 , 964) tel 
fee unexpected general similarity of the molecular rotations of ^ 
ponesponding mono- and di-alkyloxysuccinio esters. The similarity 
is/emarkable in view of the divergent rotations of malic and tartaric 
esters, and of their respective mono- and di-acyl derivatives. Fresh 
data included in the table illustrate still further the regularity' 
referred to. It will be seen that in the case of the esters, and of; 
the acids in acetone solution, the correspondence of the values of 
the mono- and di-alkyloxy-compounds is remarkably close, that is to 
say, the introduction of OR into CHrt'CO^R or into CHg'CXlgH 
■produces remarkably little change on the optical effect of the 
asymmetric group. The only exceptions are the commonly irregular 
inethyl esters of the series, in which the substitution produces a 
iiecided fall of rotation. In general, the introduction of the second 
^kylozy-radicle is attended by a slight rise of the value. The' 
TOpisfderable rise noticeable in the case of the acids, chlorides, and. 
anhydrides is possibly related to the accompanying change ol. 
laolecular aggregation, the monomethoxy-compounds being liquids,, 
the dimebhoxy-compounds solids at the ordinary temperature. ; 

Expewmental. 

^^The f-mkhoxysuccinic acid used in the following preparations was 
stained from methyl malate by the methods already described 
Ip; 1517). 

%',\-l^ethoxysuccinyl Chloride . — To 11 grams (1 mol.) of dry 
femethoxysuccinic acid, 80 c.c. of benzene and 40 grams (2'5 mols.) 
pf pboepborus pentachloride were added, and the mixture was heated 
Mot two hours on a water-bath under a reflux condenser. After 
pietilling off benzene and pbospboryl chloride under diminished ; 
Pressure, the residual liquid gave, on repeated fractionation, h'l* 
^ams of liquid distillate, h. p. 114 — 117°/S6 mm.; 

Found, Cl=37'02. 

CjEjOsClj requires Cl =38'33 per cent. 

I ^he rapid decopposition of the chloride when ^xposed to moist 
apeounts f^ the low analytical result. ' The persistence of the 
ita^hdxyl group in the acid chloride was confirmed by treating it 
^ith. methyl alcohol, when methyl i-methoxyeuepinate was produced. 
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an acetone eolutdon of the crude, > 
agreed f»i^ ■with tfiat ik the iniUar^ 
56®?, ^prepared from methyl malate. When warihed ■witli 
ipater, th^Woride dissolved gradually, and, on evaporation, ihe }! 
^itiaj crystalline acid was recovered. -The specific rotation of the%^ 
"aiad chloride in benzene solution wa« [a]D* — 54*18*^, c*b:6’4317.* ^ 

r: The chloride was also prepared by the combined action of acetyi*';; 
?^yoride and phosphorus penfcachloride on the acid, and the product^i 
jhowed practically the same rotatory power, namely, — fi4'08°,V 
'tf==h'0667, bub in some experiments this method gave a mixture of ^ 
■chloride and anhydride, which had to be separated by fraotionfrl^^ 
iiatillatiou. • 


[■Methoxi/97iecinic Anhydride. 


This compound was obtained by beating the dry acid with about i 
^four times its weight of acetyl chloride, and distilling the product ! 
under diminished pressure. Thirty-one grams of acid gave 22 gramg | 
I'of the crude anhydride, from which, after repeated fractionation,^ 
' 11 grams of the pure lif^uid were collected (b. p. 130- — 132°/17 mm.), ^ 
^Analysis gave : 

Found, 0 = 45-92 ; H=4*73; OMe=24-29. f 

‘C 4 H 303 ( 0 Me) requires C=46'13; H=4*66; OM0=23’86 per cent.:^' 
In acetone solution, [a]^° -83*91°, c= 5*6783, and in benzene h 
solution, -103'3°, c=4*9973. | 


is' Methyl Hydrogen X-Methoxymecinate. 

i On boiling a methyl alcoholic solution of the anhydride, and^ 
A. distilling the product, the acid ester was obtained as a strongly! 
add oil (b. p. about 145°/10 mm.), which after some time suddenly^ 
crystallised. It was very soluble in ordinary organic solvents, les£f^ 
f aoin petroleum of high boiling point, containing a little ether, from^ 
'- which it separated in tufts of radiating needles, melting at 46 — 48°;. j 
‘ Found, C = 43-89; H=6-44; OMe=38*33. 

^;CA 03 (OMe )2 requires C=44-42; H=6-23; OMe=:38-28 per cent.| 
i ■ Ten c.c. of an aqueous solution of the acid ester required 12*0 c.c.| 
of standard baryta solution for neutralisation, the calculated^ 
quantity being 11'8 c.c. 

f . In aqueous solution, [a]^ —41*85°, c=6’3086, and —43*28°, 

[ i^=3’1643. In acetone solution, —60*86°, c=6'9747, and — 57*64°,'( 
c= 3*4874. A weighed portion of the acid ^ter .was esa^ly 

^ * All the polarinietrifi obspFyi>(ioBB recorded in this paper were taken in a 2-dcm, 

, * 


^ejut^alised ..mill potassium hjdroride j of tl^' 

[^ueoUs solution of methyl potassium methoxysucciuaCe, so obtaigej 

fiaarolif -19-05° c= 3-936. ' • > 

p .<■ 

l(-i” ' 

5 .^ l-Methoiyauceimmie Acid. 

i Succiniralde was first obtained by d’Arcet (Am. Chim. Phyi, 
il835, [ii], 58, 294) by healing succinic anhydride in a current of dry 
iammonia gas. This process, when applied to methoxysuccinit 
anhydride, gave a hard, glassy product, soluble in water, which could 
•hot be obtained crystalline. -When dry ammonia gas was passed 
into the anhydride at 100°, a pasty, crystalline mass of mixed plates 
and needles resulted. The former were isolated by repeated crys. 
stallisation from methyl alcohol, and finally from a mixture of 
ethyl alcohol and ether, and proved to be methoxysuccinamic add 
(m. p. 144°) ; the needles were apparently the ammonium salt of 
this acid. In other similarly conducted experiments, the acid alone 
was produced. The compound was readily soluble in methyl and 
;ethyl alcohol, also in acetone, slightly so in ether, insoluble in 
•benzene, chloroform, carbon tetrachloride, or ethyl acetate: 
Found, 0 = 40-64; H = 6-35; N=9-64; OMe = 19-91, 
OjHjOjNfOMe) requires C-40-78; H = 6'18; N = 9-54; 

OMe = 21-09 per cent. 

; In aqueous solution, [aJS' -29-41°, c = 4-7777, and in methyl- 
'altoholic solution, -46-75°, c=3-251. 

» Distillation of the acid gave a crystalline product (m. p. 59— 61®) 
^having an acid reaction ; it evolved ammonia on being heated with 
potassium hydroxide solution, and appro.ximated in composition to 
methoxysuccinimide. The substance will be further examined. 


A-Dimethomjmccinyl Chloride. 


The material used in this and the following preparations was 
.:procured by methylation of methyl tartrate and conversion of the 
resulting methyl dimethoxysuccinate into the corresponding acid 
•through decomposition of the barium salt (Trans., 1901, 79, 95fj. 
;The melting point found for methyl dimethoxysuccinate was two 
^degrees higher than formerly recorded (foe. t.il.), namely, 52—53°. 
The rotatory power of the ester in benzene solution was 
identical with that previously given (solvent: acetone, c = 5-4183, 
[tt]^ 79-63°). An attempt to prepare the acid chloride from the 
ester by the direct^ction of phosphorus pentachloride having proved 
unsuccessful, the dry acid, partly dissolved fn benzene, was treated 
with -this reagent in slight excess of the calculated quantity. The 
reaction^ l^ing been completed by heating the nfixture for some 
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w^enzene vis& distilled off. By washing tbe J' 
petroleum of high boiling point, and crystallieingp 
it froyanhydroils ether, the acid chloride was obtained in long,^ 
ilender prisms, melting at 90 — ^93°. The yield of crystallised a 
thloride from 27'6 grams of acid was 18 grams: 

-Found, C=33'19; 3=3-94; Cl = 32-29. M 

CjEjOiCla requires C = 33-49; H=3-76; Cl=32'98 per cent. .-A 

The analytical figures showed that the methoxyl groups had notf| 
been attacked by the phosphorus pentachloride. This was confirmed 
by the reproduction of the initial crystalline methyl dimethoxy- - 
succinate when the chloride was treated with methyl alcohol. "With^i- 
water, the chloride gave crystalline dimethoxysuccinic acid. The it 
specific rotation of the chloride in acetone solution is [a]*' 79-85°, | 
^5'3913; in chloroform, 56-87°, 0 = 1-2484; in benzene, 104-14°,.', 
s|2-0357. U 

i-Dimetkoxysuecinic Anhydride. 

This compound was readily obtained in welWefined, apparently^ 
;ubical crystals (m. p. 80—82°) by heating the acid with four time8-| 
its weight of acetyl chloride, distilling off the excess of the reagent 
'under diminished pressure, and recrystallising the residual product 
from chloroform and finally from anhydrous ether. Nine grams of . 
acid gave 7 grams of recrystallised anhydride. The previously • 
recorded failure to obtain the compound by this method (Trans., 
1901, 79 , 960) was doubtless due to the action of water contained ^ 
in the solvent ether. The dry barium salt, obtained by hydrolysis' ; 
of the methyl ester, may be substituted with advantage for the acid)| 
in the above preparation ; 

Found, C = 44-68; E=5-19; OMe=38-87. 

C 4 H 203 ( 0 Me )2 requires C = 44'98; H=5'05; OMe=:38'77 per cent.| 

In acetone solution, [a]^ 148‘7°, c =^5'2573, and 145'4°, c = 2'3148.:| 
By adding a little water to the acetone solution, heating for somo;^ 
time, and evaporating, the crystalline acid was reproduced. | 

Methyl Hydrogen ^‘Dimeihoxysuccinate. | 

On distilling the product obtained by boiling a methyl-alcoholic * 
solution of the anhydride, a viscous, acid syrup was collected ' 
(b. p, 137 — 142°/16 mm.), which analysis showed to be the above’ 
lC(3mpound. Owing to the viscid nature of the product, the 
reparation of the distilled fractions was imperfect, ^and the Bubstaax® ' 
''Vaa probably not pure : * 

T In a later preparation, the undistilled product was obtained crystalline, bat it 
wauound to be wntaminated with dimethoxysuccinic acid. 
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-“*■ C-HjtO, requires C='43-73 ;'HS^’St 'p 

I* ■ 


j. In. acetone solution, [ajlT 91'22'’, e=4‘616; m aqueous solution,' 
^35°, e= 4-823. 


^pilctiou of Sodium MetJmxide on Methyl \-Methoxyiuccinate. i 

I?. A mixture of the ester (1 mol.) and sodium methoxide (2 mols.) 
in methyl-alcoholic solution was heated at 60° for four hours. On 
evaporatiug off the alcohol and pouring the residual oil into ice-cold 
sulphuric acid, a pale yellow, flocculent solid was precipitated, which 
was collected and dried on a porous plate in a vacuum desiccator. 
In a series of experiments under varying conditions, the weight of 
solid product amounted to only about a tenth of the weight of 
eater used. For analysis, the substance was precipitated by adding 
petroleum of high boiling point to its solution in benzene, and dried 
in a vacuum : , 

Found, 0=51-31; H=4-71; OMe=33-81. 

C 8 H 304 ( 0 Me)g requires 0=51*54; H=4‘73; OMe=36'36 per cent. 
‘’‘ The low result found for methoxyl is probably accounted for by 
the incomplete action of the hydriodic acid, due to resinification of 
the substance. The composition therefore is that of a compound 
produced by the condensation of 2 molecules of methyl methoxy* 
luccinatc with the loss of 3 molecules of methyl alcohol. 


Action of Magnesium Methyl Iodide on Methyl A’Dimethozy- 
I ■ succinate. 

Twenty grams (1 mol.) of the ester in ethereal solution were 
added slowly to the ice-cold ethereal solution of the Grignard- 
reagent, prepared from 10'5 grams (4^ atoms) of magnesium and; 
p2 grams (4| mnls.) of methyl iodide. The product was boiled for , 
one hour, and then decomposed in the usual manner. The crude i 
product was crystallised from light petroleum. Nine grams of 
'^tdimeihoxy-^c-dimethylkexane-^c-diol, melting at 71°, were' 
obtained : 

plFouud, 0=58*43; H=10’66; OMo=31-76. 

QiSiflOg(OMe )2 r0quire8C=58'19; H = 10'77; OMe=30'09 percent 

It crystallises in needles, and is very slightly soluble in water, 
soluble in alcohol, ether, or benzene, less so in light petroleum. 
Boethyl-alcoholic solution, [a]^ — 30*9°, c= 3*5244; and in acetone 
flolution, c=5*0884. 

Attempts to acylate and to methylate the compound were not, 
jg.cces8ful.^ Beiuoyl chloride had no action on it, whether ®PPM- 
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in method, or by heating in ethereal tolutioh^ 
3ryS sodium carbOTate. The process of 
Boh by meiCns of dry siWer oxide and methyl iodide^ carried W 
ut in’& uraal manner, with a large excess of alkylating agent, J 
ive a. Uquid distillate. Estimations of methoxyl in different 
ions of this product gave 39'3, 39'4, and 40'9 per cent., whichte 
jeked to show that one of the hydroxyl groups of the glycol had 3 
methylated, the figure calculated on this assumption being s 
■f3 per cent. In view, however, of the very indefinite boiling 
joint of ihe liquid, we conclude that methylation had in reality , J 
uly occurred to a slight extent, and that the increase of methoxy|j.:4 
ontent, shown by the figures quoted, was mainly due to the,® 
ininethylated glycol being dehydrated in the course of thea 
iistillation. 

Dehydrating agents having failed to give a crystalline anhydride,”! 
ihe glycol was subjected to distillation under the ordinary pressure. ® 
When rapidly heated, the compound distilled largely unchanged, 'P 
but when heated slowly, water was given off, and, after repeated^ 
distillations, the crystalline matter disappeared and a colourless oiliS 
61 camphor-like odour was collected (b. p. 181 — 186°). The follow-’f| 
ing analysis agrees with the supposition that the oil was a mixture ! 
bf an anhydride, produced by the loss of 1 molecule of water, with' | 
about 19 per cent, of unaltered glycoL 

Found, C = 62'74; H = 10-70. | 

Ci(|H 2 cOs requires C=63-76; H = 10-73. 

The composition of the mixture was not affected by further distil- '| 
lation. An acetone solution gave [a]* 13-35°, c=4-495. TheJ 
anhydride therefore, in contradistinction to tlie parent glycol, is| 
dextrorotatory. On heating the acetone solution with an equal bult^ 
of water in a sealed tube at 105°, the rotatory power underwent npl 
change, and the anhydride therefore, as was to be expected, is notj 
readily reconverted into the glycol. 

dclion of Magnesium Phenyl Bromide on Methyl d-Dimethoxy-'^ 
succinate : Pref oration of 3 : i-Dimethoxy-‘l : 2 ; 5 ; S-tetraril 
fhenyltetrahydrofuran. I 

-;';When the ester (1 mol.) dissolved in ether was added to anl 
ethereal solution of the Grignard reagent (4 mols.), and the mixture)'.| 
after being heated for some time, was treated as usual -with dilu^ " 
sulphuric acid, no crystalline substance was isolated from the | 
product. In the following experiment, other conditions being to ) 
tame, the proportion of to Grignard reagent was increased to J 
.^molecules, and to mixture was kept overnight -without heating, 
mtoxing the ethereal solutions, a considerable action took place, ,, 
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Itijgg Jayers viere formed. The pyp4n4 EaTmg^g^kted ij 
rJ^usual manner, the separated ethereal' layer gave, on evaporation^ 
fa' syrup, which crystallised immediately. The crystalline matter, 
Itr^ from adhering oil by draining on a porous plate and washing 


,Sjth cold methyl alcohol, amounted to 16 grams. The i 
terjstallised from ethyl alcohol in beautiful iridescent leaiets, hut, 
[the indefinite melting point of the recrystallised material, 162—180",“ 
iliowed that it was impure. By further recrystallisation from - 
[petroleum of high boiling point, the melting point was raised to' 
[184—186°; 

? Found, C = 82-79; H = 6-65. , 

C3oH2g03requiresC=82'51; H = 6'33 percent, 
t Finally, by' dissolving in benzene and adding ether, a crop tf : 
crystals (8 grams) was deposited in flat prisms. When these wets ■ 
heated at 120 — 130°, they became powdery, probably from escape oti 
adhering solvent, and then melted sharply at 184 — 185°.* (FoundJ 
O=82'06; H = 6'63.) On distilling in a current of steam, no| 
diphenyl could be detected. ■ 

The substance was saturated, as it was not attacked after remain-? 
ing twelve hours in a carbon disulphide solution of bromine, J 
In attempting to estimate methoxyl in the usual way, no action? 
:Was perceptible, and after the process the substance was recovered 
unchanged. Even in the presence of acetic anhydride resinification 
.occurred, and the action of the hydriodic acid was very incomplete. . 
^y heating the substance with a mixture of acetic anhydride and 
hydriodic acid in a sealed tube at 200°, and completing the analysis 
an the usual apparatus according to Zeisel’s method, a result 
S-pproximating to the calculated figure was obtained : 


' Found, OMe=12'87. 

C2jH220(0Me)2 requires OMe = 14’22 per cent. 

; The compound is insoluble in water and in aqueous alkali, 
moderately soluble iu hot alcohol, more so in acetone and in warm 
light petroleum, and very soluble in chloroform or benzene. In 
Irenzene solution, [o]^ -115’7°, c = 8'272. 


•r. We wish to thank Miss M. A. Dunbar for assistance given in part 
,.of the experimental work. 

■ Chemical Kksrabch Labobatort, 

Ukiteu CoiiEOE OP St. Salvator and St. Leoxabd, 

■ Universitt op St. Andrews 

From further experiments, we have reason to believe that the true melting point 
Is considerably higher than is recorded, and that the crude product (m. p. 162—180 ) 
‘Contained a impound of lower melting point, which was not isolated. 
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ivui,.i~Action of Grignard Reagents, on Methyl i 
ti \-Methoxysuccinate, Methyl Mcdeate, and Maleic 
Anhydride. 

By Thomas Puhdie, F.R.S., and Paul Seidelin Arup, B.Sc. 

[t has been shown in the preceding paper that magnesium methyl 
iodide and magnesium phenyl bromide act on methyl t^-dimethoxy-, ^ 
juccinate in the same manner as on unsubstituted succinic esters. ^ 
Magnesium meiihyl iodide gives yJ-dimethoxy-jSe-dimethylhexane-J, 
p€-diol, and the phenyl bromide yields 3 ; 4'dimethoxy-2 : 2 : 5 : 
tetraphenyltetrahydrofuran. The etheric methoxyl groups are not j 
attacked in either case, and the products are therefore optically 

active. % 

We find that the action of magnesium methyl iodide on methyl | 
^]TletllOxysuccinate is similar to that of the same reagent on the,"| 
dimethoxy-ester, the product being optically active y-metboxy-^6*di- '‘i 
methylhexane-jSe-diol, HO*CMe 2 *CH(OMe)*CH 2 *CMe 2 *OH. The 
glycol, hojvever, could not be obtained in the pure state. The 
product, being a liquid, was isolated by distillation in a vacuum, 
aad this caused partial dehydration. By distillation under , 
jtmospheric pressure, complete dehydration was effected, and the • 
final product obtained was the oxide of the glycol (a furan 
derivative), or possibly an isomeric unsaturated alcohol. In acetone;'; 
solution, the compound gave [ajp + Calculating the rotatory 

power of the glycol in acetone solution from that of a mixture witl^ 
the anhydride, the approximate composition of which was deterll 
mined by the results of analysis, the value should be about.| 
[®]d +35®. The initial ester being Isevorotatory, the conversion of ,:§ 
ester into glycol results in a change of sign of rotation. This is., ; 
also the case in the production of the corresponding dimethoxy-i^ 
glycol from the dimethoxy-ester (see the preceding paper). But+i 
^hilst the conversion of the latter glycol into its oxide brings about 
ra second reversal of the sign, in the dehydration of the mono*?? 
inethoxy-glycol the sign remains the same. This difference is not t; 
in agreement with the usual optical effect of ring formation, and > 
.'suggests that the dehydration referred to above proceeds on different | 
lines, giving possibly an unsaturated alcohol. 

■ . The action of magnesium phenyl br6mide on methyl f-methoxy- 
succinate proved to be more complex than that of magnesium ; 
luethyi iodide. Two crystalline compounds were isolated from the 
pfoducfc of the reaction, having respectively the composition 
.CaHsO (m. p, 190-191°) and C^HisO, (m. p. 160—161°), b\?t 




lijFdrofurM, ^^’cph’^’ ® tripfaylbutyrolactonfc. 

fete unsaturated character of the dihydrofuraa derivative vas 
Bibit^ in its behaviour towards bromine, with which it readilyl 
*bined, and by its rapidly decolorising cold alkaline pei| 
manganate solution. The constitution was deduced from th^ 
following observations. Oxidation by boiling dilute alkaline perl 
manganate solutions gave benzophenone. Distillation with zincl 
Hust, according to Baeyer’s process, gave a hydrocarbon, CjjHJ 
(m. p. 157 — 158°), and reduction of this with sodium and amy^ 
alcohol gave the oo5S-tetraphcnylbutane, CHPhj-CH,'CHj'CHPhjj 
which Valeur {Bull. Sot. chim., 1903, [iii], 28 , 683) obtai^= 
similarly from tetraphenylbutadiene, CPKiCH-CHlCPhj. Thei 
hydrocarbon C^Hjo agrees in melting point and composition with si 
hydrocarbon obtained by Buttenberg {Annalen, 1894, 279 , 329)| 
from the action of concentrated sulphuric acid on W-diphenylvinyli 
ether, CPhjiCH-OEt, and the substances are presumably identical,' 
The only formula for the hydrocarbon, consistent with the resnlti 
!bf its reduction, as given above, with the molecular weight founds 
ty us, and with Buttenberg’s method of preparation, appears to hej 
fCPhjlCIClCPhj. i 

The constitution of the dihydrofuran derivative suggested that 
'the disappearance of the metboxyl group was due to the abstraction^ 
%{ a molecule of methyl alcohol from the monomethoxysuccinatti 
^ith the production of a maleic or fumaric ester or other deriyatise,; 
prhich was then further acted on by the Grignard reagent. We; 
Accordingly examined the action of magnesium phenyl bromide on, 
^methyl fumarate and maleate and on maleic anhydride. 1 

Methyl fumarate gave an uncrystallisable syrup, the examination* 
fot which yielded no definite result. Methyl maleate, however, gave 
Ithe same tetraphenyldihydrofuran which has been already described. 
^The reaction is of a normal kind, and may be thus represented: J 
BrMgO-CPhj-CH:CH'CPhj'OMgB| 

'> 0 . 


CH-CPb, 

CH-CPh. 


^It appears, therefore that in the case of methyl methoxysuccinate, 
>thyl alcohol is split off from the ester at the outset, or at an 
Illy stage, of the Grignard reaction, which otherwise follows the 
U^^al course. The second product of the action of 

bromide on methyl methoxysuccinate has been 
Sf^erred to as triphenylbutyrolactone (m. p. 160 — 161°); we assign 
feUctpSic structure to the compound on the following 
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alfoholic nor ketonic propertiea, 
^satvifatedicompound. ./it 'dissolved sparingly, andS 
jjy on proioiigod boiling, in aquoouEf potassium hydroxide and/.^ 
piihonia eoluiaona It was, however, converted by boiling alcoholiCjp 
iolash into a potassium salt, which, after removal of the alco^*** 
jssolved completely in water. The aqueous solution of thei^ 
ive with mineral acids a white, docculent precipitate, which * * 
oluble with effervescence in cold sodium carbonate solution, and| 
jas doubtless hydroxy triphenylbutyric acid. The precipitated S 
icid, after being dried at 90°, melted at 140 — 146°, and still* 
lecomposed warm sodium carbonate solution, but after being heated* 
or an hour at 130°, it was no longer soluble in sodium carbonateJS 
tod then showed the melting point of the original substance, 160°. '-9 
With respect to the position of the three phenyl groups, we regard’^ 
he' compound provisionally as jSyy-triphenylbutyrolactone, for the^ 
allowing reasons. As the substance gives benzophenone on* 
ixidation, two of the phenyl groups must be attached to the same® 
larbon atom, and without assumption of improbable transposition,^ 
this can only be the y-carbon atom. The phenyl groups must.® 
therefore be in the oyy-or dyy-positions. The former constitution^ 
a transposition of the following kind: 


CH-CPhj 

Cfl'CO'Ph 


'OH 




911, -CPh.,^ 

CHPh'OO ’ 


•is 


which is certainly not improbable. A Syy-lactone, however, migh{|, 
result normally from the Grignard reaction according to the follow- 
ing scheme: 


CH(OMe)'COi,M:e 


CH-CPhj-OMgBr 

CH-CO.Me 


CHPh-CPb.-OMgBrl 

CH:C(OMgBr)-OM« 


CHPh-CPhj^Q 

CH=C(OHy 


CHPh-CPh^^^ 
CH, CO'^ ■ 


The addition of the Grignard reagent is here supposed to takdl 
pffect in the 1 : 4-position, which Kohler has found to be a commoir^ 
mode of action with unsaturated ketones and esters (Amer. Chem. X.‘,% 
1904, 31, 642, etc.).* We failed to obtain evidence of this niodeW 
bf addition in the case of methyl maleate, but we find, on the othgS 
hand, that maleic anhydride reacts with magnesium phenyl bromiMj 
frobahly in the manner in question, the product being A. Smitffsa 

* If direct addition of the Grignard reagent to the two unsaturated carhon^ihaj 

occurs, then either an ayy- or 577-lactoue might be formed. The action is, in othellj' 

respeetfl, like that described by Shihata in the case of the phthalic eatera (TnrDs.,:.;, 
U49). / 



CH:OPh-OH ■ CHj-COPh 


Dg'CO'^ CH:CPh-OMgBr 

triphenylbatyrolactone (m. p. 160—161®) sublimes uncbanged 
Mated alono under diminished pressure, but when heated 
mineral acids it is converted nearly quantitatively into 
an isomeric lactone, melting at 197°. The latter substance 
resembled the former in giving benzophenone on oxidation, 
in its behaviour as a saturated compound, and in its insolubi% 
in cold alkali hydroxide solutions. It dissolved, howevfe, 
much more readily than the former lactone in boiling 
aqueous potassium hydroxide and ammonia solutions, and 
the acid which was precipitated on acidiBcation — presumably a 
triphenylhydroxybutyric acid — lost its solubility in sodium car- 
bonate, and regained the original melting point, 197°, on being 
simply dried in a vacuum without heating. The solution of the 
potassium salt coagulated to a jelly on cooling, which redissolved 
on sufficient water being added. A silver salt of the corresponding 
hydroxy-acid was precipitated on adding silver nitrate to an 
ammonia solution of the lactone after the excess of ammonia had 
hMn boiled off. After being dried at 100°, it gave Ag= 24-87;. 
CsjHisOjAg- requires Ag= 24-59 per cent. The production of the 
lactone just described might be accounted for by the migration of 
a phenyl group, but we refrain from discussing the nature of the 
isomeric change until the two lactones and the acids derivable from 
(ihem have been further examined. 


Expekimental. 

|{,The methyl 7-methoxysuccinate used in the following experiments 
^as obtained by methylating methyl malate by means of dry silver 
-^de and methyl iodide. 

The boiling point of the liquid ester was 135°/42 mm., and it gave 
|.]g- -54-2°. 

Action of Magne$ium Methyl Iodide on Methyl \-Methoxymccvnaie. 

Preliminary experiments showed that the product of the action 
an uncrystallisable oil. Using four molecular proportions of 
Grignard reagent to one of the ester, the carbon content of 
j^tiiled product indicated that the action was incomplete, but 
ffitPjBXcess of the reagent, a liquid of lower boiling point waS' 
phUined having approximately the composition of an anhydride 
^tertiary glycol, which was expected to result from the 
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experiment, therefore, an excess of the, 

Grignar<f recent waa employ^. • . 7 

Ten ^ams of the ester (l^mol), dissolved in ether, were added ; 
slowly to an ethereal solution of m^nesium methyl iodide, prepared * 
from 10 grams (7*4 atoms) of magnesium. After the brisk reaction 
which ensued had subsided, the mixture was heated for three hoihrs ^ 


on a water-bath, and thereafter decomposed in the usual way with ^ 
dilute sulphuric acid. The product was then thoroughly extracted 
with ether. The dried ethereal solution gave, on evaporation, a 
brownish oil, >vhich was distilled under diminished pressure. Some 
water was produced during the distillation, presumably from decom- 
position of the glycol, and 10 grams of a colourless, mobile liquid, 
•with a camphoraceous odour, were collected at 60 — 90°/ 90 mm. 
After distilling this twice, a fraction (b. p. 63~64°/33 mm.), 
weighing 4’5 grams, was obtained, which gave, in acetone solution, 
[a]D° +42'5° (c=:2'2336), and on analysis C = 66'7o, H^1V36, I 
OMe=:19'3. The expected ditertiary glycol, C8Hj702(0Me), requires ' 
C=61‘36, H = ll*36, OMe— 17*61 per cent.; its anhydride, 
Cj 8 Hi 50(0M6), requires C = 68*35, H = U*39, OMe=19*62 per cent. | 
, The liquid was presumably a mixture of the ditertiary glycol and 
its oxide, the latter having been produced by the elimination of 
^water in the course of the distillation. As it was found that but 
■ little increase of the carbon content was brought about by further 
distillation under diminished pressure, the liquid was now distilled 
under the atmospheric pressure. A fraction collected after two 
distillations (b. p. 150—151°) gave C=67*88, H = 11*39, OMe = 19*17. 

The substance is therefore a dehydration product of the glycol, 
y-methoxy-iSc-dimethylhexane-iSe-diol. A cryoscopic determination ? 
of the molecular weight in benzene solution gave 152 ; C8Hi5'0(0Me) ! 
requires 158. The specific rotation in acetone solution was 
[aF 44*9°, c = 3’9185, ^=2. 


Action of Magnenum Phmyl Bromide on Methyl l-Methoxy- 
mccimte. 

The conditions observed in the following experiment were found 
to be the most advantageous in respect of the yield of 'crystalline 
fproduct. Thirty grams of the ester (1 mol.) in ethereal solution 
were added slowly to an ethereal solution of the Grignard reagent 
prepared from 33 grams of nfagnesium (8 atoms) and 215 grams 
of bromobenzene (8 mols.) A vigorous reaction occurred. After 
remaining twelve hours at the ordinary temperature, the mixture 
was treated with ice-cold dilute sulphuric acid in^the usual manner, 
is. On evaporating the ethereal layer, successive crops of crystals were 
deposited, in all 44 grams, which were found to consist of two 
VOU ECVIL, 5 I 
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at 190-191^ W 

_ fefcbl^tteae was' elfect^ by dfiabl’m^teacff^o?!^ 
ene and adding one and a-baU ^inies as i^ch etner 
iutibn. This treatment precipitated the much less sbluMe com- 
^ilind of higher melting point, and, on eoncenttating the mother 
nquors, the compound melting at the lower temperature was 
3$08ited. By systematic repetition of the process, 7'5 grams of 
^h substance were obtained nearly pure; the remaining material 
Consisted mostly of the compound (m. p, 160 — 161°), which was 
Ithe main crystalline product of the reaction. 

I As already stated, the compound melting at 190 — 191“ is 
|2 ; 2 : 5 : 5-tetraphenyl-2 : S^lihydrofuran, and the compound melt* 
l ing at 160 — 161“ a tripheuylbutyrolactone. 

.”i 2:5: 5 : 5-Tetrafhmyl-^ : 5-dihydrofuran crystallises from a mis- 
Itiire of benzene and ether in fine needles. *It is moderately soluble 
in cold benzene, sparingly so in cold alcohol, acetone, or petroleum 
!;.of high boiling point, but fairly soluble in the hot solvents, and 
1 almost insoluble in boiling ether. It crystallises unchanged from 
^hot glacial acetic acid ; 

I Found, C=89'36;H=6-00. 

t;, CzgHjjO requires C=89'84; H=5’88 per cent. 

The following observations are in accord with the constitution' 
|assignod to the compound. A 6 per cent, solution in benzene at 
140° was optically inactive. On applying Zeisel’s process for 
^estimating methoxyl to a solution of the substance in acetic 
lanhydrido, no silver iodide was formed, even when the temperature 
|was raised to 130°. An alcoholic solution of the compound reduced 
Wkaliue permanganate instantly in the cold. On adding bromine 
|([2 atoms) in carbon disulphide solution to the compound (1 mol.) 

the same solvent, an additive compound was evidently formed, 
|lft the colour of the bromine disappeared quickly in the dark, and 
crop of yellow, acicular crystals was deposited. On attempting 
rto recrystallise the substance, however, decomposition occurred with 
iliberation of hydrogen bromide, and estimation of bromine in 
|differeut preparations gave varying figures approximating to those 
Squired for a monobromo-derivative. 

R 'm of the furan derivative with a boiling dilute alkaline 
}f potassium permanganate gave benzophenone. The 
as isolated by distillation iif a current df steam, and was 
by its melting point (48°), and by that of the phenyl- 
prepared from it (136°). 

action of the compound was efiected by distilling 9'6 grams 
dust in a current of hydrogen at a temperature con- 
below a ted heat. The distillate solidified, on cooling, to 




of 

-I'.j’li.ll n.J 


S frran'thia medi^, '^d'^inis jf cote^J 


i WM ) 

,thM«'::^ti, 

i^iectaSgular .[)Uiea were obtained, melting at 157—151°. The-Mb*;; 
f stance was sparingly soluble in alcohol, readily 'so in ether, ben!®e^^ 

Found, (I), 0=93-85; H=5'80. (II) C=94’17; H=5'94. 

,v CssHjo requires C=94'38; H=5-63 per cent. >i| 

* The molecular weight in chloroform solution, determined by th^ 

^ ebullioscopic method, was 36^1. C 28 H 20 requires 356. I 

'{ One gram of the hydrocarbon was dissolved in 50 c.c. of boiling| 
^ amyl alcohol, and 10 grams of sodium were added in small piece8.| 
^.The hot solution was then poured into a mixture of 400 c.c. of^ 

water and 7 grams of glacial acetic acid. The alcoholic layerj 

■ evaporated under diminished pressure to half its hulk, gave 0*4 gran^ 
of crystalline, rectangular plates, which, after being recrystalHse^l 

^f from ethyl alcohol, melted at 121*^. The substance resembled| 
stilbene, but it was found that admixture with pure stilbene caused| 

■ a considerable lowering of the melting point, and, moreover, it-l 
. decolorised cold dilute alkaline permanganate only after some time^w 
.(Found, 0 = 92-47; H = 6-93. Calc., 0=92-82; H = 7-18 per cent.)| 
^This hydrocarbon, as already stated, is aa85-tetraphenylbutane. 

TnfhenylhutyTolactone (m. p. 160 — 16P), which was isolated, asl 
already, described, from the crude product of the action of thej 
^ Grignard reagent, crystallises in microscopic needles. It is readily:^ 
-soluble in cold acetone or chloroform, moderately so in cold ether,^3 
! sparingly so in cold alcohol and benzene, but fairly soluble in thel 
r' latter solvents when hot. At 200°/20 mm. it sublimes unchanged! 
’.in beautiful prisms ; . ^ 

?' Found, (I) 0 = 83-85; H = 6-01. (II) C=83'91; H=5-98. 3 

? C 22 H 18 O 2 requires 0-84*08; H=5’73 per cent. .^’3 

; The molecular weight in chloroform solution, determined b^ thd| 
ebullioscopic method, was 337. C 22 H 18 O 2 requires 314. ' 

' The compound* w^ optically inactive. Only a trace of silver-f 
iodide was formed when 2 grams of it were heated with hydriodit| 
.add for one and a-half hours according to ZeiseFs process. It *wasi 
sjQot ^ected by heating with an alcoholic solution of hydroxylamine^i 
nine hours at 160°, by boiling for three hours with aceigrl® 

• chloride, or by sliking with benzoyl chloride and sodium hydroxid^ 
solution. In each case, the substance was recovered unchanged after! 
the treatment. It decolorised an alkaline solution of potassium 
permiaiganate in the cold only slowly, and it was recovered unaltered' 
^ter being twelve hours in contact with bromine in earbon?^’ 

'"'ith boiling dilute 
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solution gave beusopoenono^ 
^^hyei^on into th^ oxime.^ The lactonic befiS 
been already described. 



Action of Mineral Acids on Triphcnylhutyrolaetonc\., 

(“■ P* 

E. In testing for methoxyl by Zeisers method in an inflpure fraction 
^btidned by crystallising the crude product of the Grignard reagent, 
^ grams of the material, melting about 140°, were boiled with 
hydriodlc acid (D I'?) for one and a-half hours. The residual solid 
from this treatment, after being washed with water and a little 
alcohol, and recrystallised from benzene, weighed 1‘6 grams, and now 
melted at 192 — 196°. Similar treatment of the pure triphenyl- 
lacbone (m. p. 160 — 161°) showed that the change of melting point 
was duo to the apparently quantitative conversion of this compound 
into an isomeric lactone, melting at 197°. The same change 
occurred when the lactone of lower melting point was heated with 
concentrated hydrochloric acid in a sealed tube, or with sulphuric 
acid (70 per cent, by volume) for two hours at 140°. 

’ Triphenylhutyrolactone (m. p. 197°) crystallises from chloroform 
or benzene in well-defined, prismatic needles. It is insoluble in 
^ater, moderately soluble in cold ether and acetone and in hot 
}}enzene, readily so in hot chloroform, but sparingly soluble in the 
Wo latter solvents or alcohol when cold. The compound proved 
;to be optically inactive : 

P- Found, (I) C=84'22; H = 5'89. (II) C = 84-10; H=5-81. 
r. CggHijjOj requires C=84'08; H=5'73 per cent. 

g By oxidation with boiling dilute alkaline permanganate solution, 
J.gram of the substance gave 0'4 gram, nearly the calculated yield, 
^ benzophenone (m, p. 47 — 49°). Baeyer’s permanganate test 
•showed that the compound was saturated, and this was confirmed 
by its resistance to a cold solution of bromine in carbon disulphide, 
^ter being in the bromine solution for twelve hours, the compound 
Iwas recovered unchanged. The lactonic properties of the substance 
^have been already described in the introduction, 
bj 

g Action of Magnesium Phenyl Bromide on Methyl Maleate. 

Methyl maleate was pppaired by the interaction of methyl iodide 
^d silver maleate, the latter being obtained from maleic anhydride, 
^wen^ grams of the anhydride gave 23 grams of the ester (b. p. 
^ 01 —^ 5 °). 

'^^•Ten - grams of methyl maleate (1 mol.) were treated with 
^ ‘~ggBi]am phenyl bromide obtained from 6*7 grams of magnesium 
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‘^4 4o^|g^^^£im||w:broi&oben2cn& (4 i^bls.). Tho ^rcxse^urot 
wag previous cases. After tlic spontaneo'ya^^ 

vigorous Biction subsided, the mixture was heated for au hour)^ 
ou tho. water-bath} and then treated in the usual manner. Thc^lt 
ethereal layer, on ^aporation, left a syrup which deposited > 
cry^line matter after some time. The syrup having been removed^r* 
i)y stirring the product with a little ether, 2 grams of residual solid,'* 
were collected and recrystallised by dissolving it in benzene aud.v. 
adding ether. By repeating the process, 12 grams of pure sub-'"' 
stance were obtained in fine, colourless needles, which melted sharply^v 
at 190°. The solubilities of the compound, the melting point, and J 
the results of analysis showed it to be the same 2:2:5: 5-fcetra*^ " 
phenyl-2: 5-dihydrofuran already described as one of the products • 
of the action of the Grignard reagent on methyl methoxysuccinaio. 
(Found, C=89'41; H=:6’14. Calc., C=:89'84; H = 5’88 per cent.) 

■ The syrup which constituted the main product of the reaction-’^ 
was distilled under -diminished pressure, but diphenyl was the only^ 
crystalline substance found in it. The syrup was boiled with I 
hydriodic acid in the hope that the lactone (m. p. 197°) might bej 
produced, but without result. . 

■ Action of Magnesium Fhenyl Bromide on Maleic Anhydride. 

The method pursued was the same as in the action with methyl w 
maleate. The materials were 10 grams of maleic anhydride (1 mol.) ?^ 
and magnesium phenyl bromide prepared from 11 grams oflj 
magnesium (4'5 atoms) and 72 grams of bromobenzene (4’5 mole-.| 
cules). The reaction was vigorous, and was moderated by cooling f'; 
in ice. The mixture was heated for an hour after spontaneouB‘'| 
action had ceased, and was then treated in the usual manner. The/^ 
oil, left on evaporating the ethereal extract, soon deposited-"'^ 
crystalline matter, which was collected and washed with a little v 
alcohol. The total isolated product consisted of 10 grams of nearly^ 
pure crystalline substance, and about an equal weight of un--^ 
crystallisable oil. , The crystals, after being once recrystallised from 
alcohol containing a few drops of acetic acid and once from absolute 
alcohol, melted sharply at 126—127° (Found, C=84-16; H=5‘93. 
CjjHjgOg requires C=84'08; H = 5’73 per cent.) 

The substance was therefore isomeric with the two lactones pre- '" 
viously described,* but its insolubility in potassium hydroxide solu-' 
tion on long boiling showed that its character was neither acidic 
nor lactonic. It proved to be identical with A, Smith’s desylaceto- 
pheaone (Trans., 1890, 57, 643) (a5-diketo-oj3S-triphenylbutane). 
which he found to be converted into 2:4: 5-triphenylfuran (m. ife 
92°) by cold concentrated sulphuric acid. On following Smith’s 



i^u o tiuji u/ »ciwlw oiystilf which melBL^ .» , 

^mbfed the furan derivative reieried i». Tii?idi._...j .._ 
by analysis. (Found, C=88*85; H— 5*62^ Calc.i CW^ 

“s= 5‘41 per cent.) 

... 

Chemical Kbseabgb Laboiutort, 

Uhited CoLiEOE or St. Saitatoe aub St. Leokakd, 
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pXLIII . — The Absorption Spectra of Aniline and its 
^ Homologues as Vapours, as Liquids, and in 

ft' Solution. 

V. 

I', By John Edward Pdrvis. 

The aim of this communication is to give an, account of a com- 
parative study of the absorption spectra of aniline and its liquid 
hfimologucs, in the state of vapours, liquids, and in solution, in 
pfder to ascertain, under these conditions, (1) the nature of the 

f ienco on the absorption of the radiant energy, and (2) how 
the replacement of the hydrogen atoms by simple groups' in the 
j^cleus, or in the sideAihain, affects the extent and type of the 
libsorption bands. 

fcfThe substances examined were aniline, mono- and di-methyl- 
wiline, mono- and di-ethylaniline, o- and in-toluidine, o-3-xylidine, 
®;2-xylidine, mesidine, and bcnzylaminc. The substances were 
Sutilled several times before use. 


Experimental. 

Vapours. 

S'- •’ 

I The absorption spectrum of tho vapour of aniline in a tube 
liniicm. long, and at 35°, has been studied by Pauer {Witd. Am., 
a897, 61, 374), who measured the positions of skteen absorption 
^ands, employing the radiant energy of the Cd spark. More 
Recently, Grebe (Diss., Bonn, 1905; and Zeitsch. mss. Photockem., 
1^, 3, 363) studied the vapour of aniline at 25 — 30°, and used 
he continuous spectrum obtained when a powerful spark was 
between aluminium poles immersed in water. He noted the 
nee, and measured the positions of twenty-eight bands. 
her> of these observers, however, investigated the effect of 
^ the temperature and pr^ure. 

Br^author has already given an account of the absolution 
vapours of pyridine and some of its deriyg-bives (tl^ 




S, AS XIQUUW, ASrb IN l ; 


.^]^^'^KE^;iNm^|itifwui4>we Apparatiu wed in tliu inveatigation 't- 
^ pajier. &^'l>ai)d was sepi^ely/^i 

iieasum''^ tbe different temperatures and pressures, and on thetf^i 
doie refrangible edge. 


-S.' 


AnUme. 

^ Table I. 

The absorption bands in aniline vapour at various temperatures,^ 
ind pressures in a column S-dcm. long. Barometric pressure = '^' 
^63 mm. 

Abbreviations: w.=weak; mod. str. = moderately strong;^ •, 
str.sstrong; v.w. =very weak; r.w.= rather wide; narr. = narrow;/,* 
nod. w. =moderately weak; v. 8tr.=very strong. The brackets of"^ 
bhe wave-lengths represent the measurements of similar related 'S 
bands; they are not measurements of the width of the bands. 

14°. 

763 mm. 

2978 w. 

2977 w. 

2976‘5 w. 

2973 w. 
f 2969-5 w. 

12966-6 mod. atr. , 

2964 w. 

2961‘5 mod.atv. 

2958 „ „ 

{ 2953-8 w. 

2961 w. 

2949 w. 

2943 mod.3tr. 
f 2942-5 str. 

\204O wider and 
stronger than 2942 '5 
2935 mod.str. 

' I equally 


30°. 


45°. 

807 mm. 


833 mm. 

A. 

A. 


2978 mod.w. 

2981 

w., naiT, 
mod.Btr., narr. 

2977 w. 

2978 

2974 *5 raod.8tr. 

2977 

w. 

2973 mod.w. 

2975 

str., narr. 

/ 2970*5 mod.str. 

2973 

mod.str. . 

12967 

2970-6 mod.str., wider 

2964 w., r.w. 

2962 mod.str. 


than 2973 

2966-5 mod.str. 

2959 „ 

2963 

,, 


r 2954*5 w.» r.w. 

1 2951-5 w., r.w. 
j 2950-5 mod.8tr., narr. 
t 2946 „ 

1 2943 T.str. 

\ 2940 wider and 
stronger than 2943 
2934 mod.str. 


f strong 


I'Bv.w. 
/2919 mod.str. 
12914 str. 
2912*5 Y.w. 

, 2909 y.w, 
2907 v.w. 
"2901 mod. str, 
2897*6 Btr. 

. 2894 r.w. 


72879 
12877 
12875 
1 2874. 
f2871 
\2870 


72862 


v.w. 

v.w. 

v.w. 

v.w. 

v.w, 

v. w. 

w. , wide 
w., wide 
w., narr. 
w. , narr. 


2921 -5 w. , narr. 
/2918 str. 

\ 291 3 -5 wider and 
stronger than 2918 
2912-5 v.w. 

2910 w., W'idc 

w., narrower 
than 2910 
iuod.str., narr. 
str. 
v.w. 

niod.str., narr. 
f 2878-5 w., narr, 

\ 2877*5 „ 

(2876 „ 

\2875 
/ 2872 
12871 

f 2868 w., wide 
12866 „ 


2907 

2900 

2897 

2894 

2891 


2962 

2958*5 ,, narr. 

/ 2954'5 w., wide 
\ 2951 

/ 2949 mod.str., narr. 

12946 „ 

/ 2942*5 str., wide 
\ 2939 „ „ 

2934 8ti\, narr. > 

2931 w., wide 

2928-5 „ 

2924-5 „ 

2921*5 w., narr. 

/ 2918 str., wide 
12915-5 „ „ 3 

2912 v.w. 

2909*5 w., nan*. 

2906 w.jwide -i-d- 

2900 „ 

2897 V.W., wide I v*- 

2893 w. : 

2891 mod.Btr., wide -v- • 

r 2878-5 v.w. -- - 

\ 2877*5 v.w. 

/ 2876 v.w. 

\ 2875 v.w. --‘1 

/ 2872 v.w. 

\ 2871 v.w, > 

General absorption b^aa 
about A 2860. 

86 bands. .. 


rTHE" ABSOEPTIQN SPBCTBA OF'i 


K 763 

X. 

2859*6 str., wide 
2857 mod.str. 
2856 w., Qarr. 
2863'5 v.w. 
2851*6 V.W., nan. 
2848*5 , 

'2846 , 

2844 , 

2841 , 

2838 , 

2836 , 

‘2834*6 w. 

2832 


2830 mod-w. | 2836 

>» { st.mnp -! 


.i807 mnLir-' 

X. • 

J 2864 w,, narr. 

\ 2862 w., stronger 
than 2864 
2859*5 str., wide 
equal- 2857 mod.str. 

}y ( 2856 v.t narr. 
strong 1 2854 ‘5 ,, 

{ 2851*5 V.W., narr. 
2849 „ „ 

2847 „ „ 

j 2844*5 V.W., twide 
1*2841*5 „ 

J 2838 w., narr. 




3000 

2995 

2693 


w. , narr. 
V.W., narr, 


mi 

2826*5 

‘2821 


head of wide 
band 
(■2814*5 v.w. 

] 2810*5 v.w. 

1,2807 V.W., stronger 
than other two 
2804*5 mod. str. 
2798*5 w. 
f 2794 *5 w. 

12701 *5 w. 

2787 w., wide 
2782 w., wide 
2781 Y.w. 

2779 v.w. 

{ 2770 v.w. 

2768*5 v.w. 

2766 v.w. 

2764*5 v.w. 

^ 2759 v.w. 

- 2767*5 v.w. 


, . , 2834*5 

j strong I 2834-6 


2985 mod. str., wide 
2978 „ „ 

2975 „ 

stronger than 2878 
2972 mod.str., wide 
2970 „ 

2966 „ 

2962 „ . , , 

2968*5 „ 

General absorption bcg&a 
at about A 2940 ; the Cd 
line 2948 was jnst vUille, 


2755 

2739 

-2737 

2729 

2730 
.2726 

2725 

2722 


v.w. 

v.w. 

v.w. 


mod.str. 
v.w. 
v.w. 
v.w. 

2720*5 V.W., wide 
2717*6 „ „ 


General absorption began 
at about A 2400 ; Cd lines 
^!2321, 2313, 2288, 2*265, 
';2194, 2144 were juat via- 
■i ible. 


83 bands. 


j 2830*5 r.w. 
i 2828 „ 

12826*5 

2821 head of strong 
wide baud 

{ 2816 w., narr. 

2812 

2808*5 „ 

2805 mod.str. 

2799 w., r.w. 

/2795 

12791*5 „ 

2787 
2783 

2781 v.w. 

2778 V.W., narr. 

/ 2770'6 w., nan*. 

12768*5 „ 

(2766*5 „ 

12765*5 „ 

2759*5 mod.str., wide 
2757*5 w., narr. 

2754 mc^.str., narr. 

2744 v.w., narr. 

2743 „ „ 

2740 w., wide 
2737-5 „ 

2729 mod.str. 

2730 stronger than 2729 
2726*5 w ., narr, 

2725 

2723 „ 90°. 

2720*5 w., wide 923 mm. 

2717*5 „ A. 

No bauds and general 
General abBor{>tioa began absorption began at about 
at about A *2430. A 3070. 

86 bands. 


13 bauds. 


76°. 

893 mm. 

A. 

3005 w., wide 
3000 
2995 
2993 
2989 
2985 

General absorption began 
at about A 2980. 

6 bands. 


' The absorption spectrum of aniline vapour was also 

A constant temperature of 17*5° and at gradually diminished 
^piMBsi^lg. The number and position of the bands the same 



AS LIQUIDS, A'ND IN SOLUTION.^-1649 ? 

and'76,3 torn, pressure in tlie above tableji 
biii shArper and weateir-'as tic pressure decreased, and ' 

the poatlbtfvof gineral absorption was shifted towards the Tnore ;:; 
refrangible regions of the spectrum. For example, under 754 mm..6 
’nressure the general absorption began at about X. 2400, the Cd lines^ 
/2329, 2321, 2313, 2288, 2265, 2194, 2144 were very weak; under': 
474 mm. pressure the general absorption began at about X 2390, j 
and the Cd lines beyond were stronger; whilst under 24 
pressure the gener^ absorption began at about X2370, and the^ ; 
Cd lines were very strong. 

The bands are' more of the nafure of strong lines than of what4 
is uatially understood by a band; and the width of many of them.! 
is measurable to the same degree and in the same sense as. the i 


images of many of the bright lines in emission spectra. They are^^ 
not nearly so wide as an Angstrom unit, and the width of some of-:J 
the narrow bands is not measurable at all. The constitution ant^r 
appearance of the bands is completely different from those of thefi 
vapour of benzene as described by Hartley {Fhil. Trans., 1907, A,.,;* 
208, 475). Most of the latter appear to be wide bands, 8harp| 
and strong on the more refrangible edge. 

The results prove that (1) an increase in the temperature and 
pressure produces a strengthening and widening of the bands, and 
the appearance of new band? on the less refrangible side; (2) a 
decrease in the pressure, the temperature remaining constant,, 
produces a weakening and narrowing of the bands. At the same 
time, (3) an increase in the temperature and pressure produces a 
shift of the region of general absorption towards the red end;, 
whilst (4) a decrease in the pressure, the temperature remaining ; 
constant, produces a shift in the opposite direction. 

The bands observed in the vapour of aniline occur chiefly as 
series of doublets and triplets; some of them are sharper on the/ 
more refrangible edge, whilst others have the edges equally sh^pk^ 
some of the doublets appear to be equally strong, and some of the^ 
show the less refrangible of the two not quite so strong as the^' 
more refrangible one. Of the triplets, some have the three con-; 
stituents equally strong, and of others the most refrangible con-^ 
stituent is the strongest. In addition to these general observations, 
an attempt has been made to arrange the bands in a definite and 
regular manner. The following table indicates fairly consistent 
differences in the wave-lengths of the majority of the bands, con- 
sidered as a whole : 




ABSbBTOOK.^^i 



. 1 ' ..V 

M 





4. 2X 


2993 


33 

2951 

'88e 

31 

293d 

2921 

82 

^2949 

2962 

30 

42 

2919 

85 

84 

2959 

2879 

42 

2914 

2923 

35 

19 

2977 

, 39 
2875 

34 

2924 

2860 

20 

2694 

33 

24 

2857 

19 

30 

2891 

2836 

23 

2856 

2864 

29 

31 

2834 

24 

23 

2862 

2805 

35| 2832 

2841 

24 

39 

2799 

37 

29 

2838 • 

2766 

34 

2795 

2812 

29 

41 

2765 

36 

42 

2809 

2725 

43 

2759 

2770 

40 


2722 

39 

40 

2769 



2720 

2730 

43 





2726 





" 8J‘-' 2978 
294A. 30 . 

.33 ., 2943 
2912 84 


20 2871 

1834 20 

24 2861 


23 

2828 


41 

2717 


I The numbers run consecutively from left to right and diagonally, i 
*and the differences are differences in Angstrom units between - 
'successive band intervals. 

^ In addition to the regularity observed from comparing the whole , 
ibi^he bands, there are various minor groups which appear to be 
ireiated. Of these, the following are a series of well-marked 
^doublets whoso most refrangible constituent is the strongest: 


2978 A 


2949, 


2918 '0, 


2901 


.4-5 


\i 




2974 294 /* 2913-5/'‘ 2897^ 

if the corresponding mepibers of each group are arranged in 
^tabular form, the following^differences are observed : 

M*: 2978. 2974-K 


^29 

2949 / 

>31 

2918<^ 


^29 -5 
2945-0< 

>81 -5 


2913 - 5 : 


/ 


a7 


290K 2897-0/ 

The following are a series of narrow doublets of ahnilat 
^pearance, the constituents of which are equally strong; 

2879, 2876, 2871, 2838, 

>1 /I / 

rt/ oo?n/ OSSft' QftSS'fi' 


\ 

2877^ 2874^ 2870^ 2836'^ 2832-6' 

%The bands 2830, 2828, 2826 are equally strong, and form a group 
themselves with a constant difference of about 2 units ; and the 
2815, 2811, 2807 form a group whose most refrangible con- 
titnent is the strongest, and there is a constant difference between 
h^|of about 4 unite. 

jrapbs of the absorption spectra, in the 2.dcm. tube, of tte 
the following substances were also taken under varying 
aenMiidl temperature and pressure. 




E foon g, A8 LIQUIDS, AND' m s6£tjin'rat|1551(j' 



iAS - 


*76 
' 90 
100 


f 12'5 *765 

loo 805 

; .15 835 


* 60 
*‘::75 
'■90 
iilOO 


iHi&methylamliittS-^Vg 


The rays were traosmitUd to about A 2500 and then absorbed ; of ' 
the Cd lines, 2321, 2818, 2288, 2265, 2194, 2144 were jort:: 
visible 

799 ' The raya were transmitted to about A 2750 and then absorbed ; 
the Cd Ime 2573 was just visible. 

825 The raya were trausmltt^ to about A 8050, and then all the rays 
beyond were absorbed. 

■ 855 The rays were transmitted to abnnt A 2090 and then absorbed. 

885 The rays were absorbed from about A 3130. 

.916 „ „ • „ A 8150. - 

. 931 „ „ „ X3165. 

Dimeiftylaniline. 

The rays were absorbed from about A 2500, but the strong Cd 
lines 2321 to 2144 werej'uat visible. 

The rays were absorbed from about A 2750, but the Cd line 2578 ' 
was visible. ' 

The rays were absorbed from about A 3020, although the Cd line ' 
2981 was visible. 

865 The raya were absorbed from about A 3070. 

895 „ „ „ A 3120. 

926 „ „ „ A3140. 

941 „ „ ,. A 3170. 


l:-y MomethylanUine. 

; 18'5 765 The rays were absorbed from about a 2470, but the strong Cd 

OQOI 6..^ <11 A 4 vSoiKlA 


|vvS0 

805 

The rays were absorbed from about A 2540. 

i^''45 

835 

„ „ „ A2700, bi 



was well marked. 

|'60 

865 

The rays were absorbed from about A 3050. 


895 

„ „ „ A 3080. 

S.90 

926 

n ,» .. A3120. 

i?oo 

941 

„ „ ,1 A 3150. 



Dietkylaniline. 

#■■'12 

766 

The rays were transmitted to about A 2450, 



2329 to 2144 were well marked. 

?^'100 

942 

The rays were absorbed from about A 3150. 




75 
■ 90 
iQQ 


o-Toluidine. 

760 The rays were transmitted to about A 2470 ; the Cd lines from 
2329 to 2144 were well marked. 

804 The rays were transmitted to about A 2540 ; the Cd lines 2321, 
2313, 2288, 2*265, 2194, 2144 were visible. 

830 The rays were transmitted to about A 2700; the Cd line ^73 
was just viable. ^ b' : 

860 The rays were transmitted to about A 2980 ; the Cd line 2745 
was just visible. 

800 The rays were transmitted to about A 3060. 

*920 „ „ „ „ a3100. 

936 „ A3120. 



^BVIS' ;f he' ABSORPTION, ^PprilA; oft 

^' 0 ^, 

; V m-ToluifUne, 


: Ptmrm 
in mm. 
759 


889 

935 


The mys were transmitted to about A. 2480 ; the Cd lines 2329 to : 
2144 were well marked. 

The rays were transmitted to about X2750, the Cd line 2748 
'ending sharply ; the Cd line 2573 was just Tisible. 

The rays were transmitted to about \ 3050 ; the Cd lino 2989 
was just visible. 

The rays were transmitted to about X 3110. 


o-S-Xylidine (b. p. 223°), 


12 

752 

30 

796 

60 

852 


•,12 

752 


796 

** 60 

862 

13 

759 

"■45 

829 


889 

100 

93.5 


752 

V30 

796 

.'.,45 

S22 

.',60 

852 

76 

882 

.90 

910 


Tlic rays were transmitted to about X 2400 ; the Cd lines 2329 to 
2144 were well marked. 

The rays were transmitted to about X 2450 ; the Cd liuea $329 to 
2144 were visible. 

The rays were transmitted to about X2600 ; the Cd line 2573 , 
waa well marked. 


m-2-Xylidine (b. p. 215°). 

The rays were transmitted to about x 2250 ; the Cd lines 2194 
and 2144 were well marked. 

The rays were transmitted to about x 2380 ; the series of Cd )in$i 
from 2329 to 2144 were well marked. 

The rays were transmitted to about x2470 ; the Cd lines from 
2329 to 2144 were visible. 


Mtsidine (b. p. 233°). 

The rays wein transmitted to about A 2350 ; the Cd lines 2321 to 
2144 were strong. 

The rays were transmitted to about X 2420 ; the Cd linoB 232l;to 
2U4 were well marked. 

The rays were transmitted to about X 2550 •, the Cd liue%/2S13 
and 2268 were just visible. 

The rays were trausmitted to about X3000 ; the Cd linos 2880, ^ 
2837, and 2748 were visible. ' - 


Benzylamine, 

Tho rays were transmitted to about X2250; the Cd lines 2194 
and 2144 were well marked. 

The rays were transmitted to about X2250 ; the Cd lines 2194 
and 2144 were visible. 

The rays were transmitted to about X 2420 ; the Cd Bncs from 
2329 to 2144 were well marked. 

The rays were transmitted to about x 2500 ; the Cd lines from 
2329 to 2144 were visible. 

The rays were transmitted to about X 2650 ; the Cd line 2573 
was well marked. 

The rays were transmitted to about A 2900 i the Cd lines 2880, 
2837, and 2748 Were visible. 



’ '§SS^^^eS^ts 'of the miorption Spectra oj^the Vapours^ sx 

The results s of the preceding observations of the absorption ': 
spectra of the vapours of aniline and its homologues prove that ^ 
'(1) aniline vapour has a considerable number of absorption bands < 
-uhich show relationships amongst themselves both in structure and ■« 

■ differences of wave-lengths; (2) under the influences of increasedv,j 
‘‘temperature and pressure the aniline bands become wider; weak; 
bands become stronger; new bands make their appearance; and 
the general absorption is shifted towards the less refrangible: 
region; (3) with decreased pressure, the temperature remaining 
constant, the aniline bands become sharper and weaker, and the 'i 
.region of general absorption is shitted towards the more refrangible 
region of the spectrum; (4) the most remarkable fact is that none-' 
of the homologues of aniline show any of the bands characteristic ■! 
of aniline; (5) under the influences of increased temperature andj,, 
pressure, the general absorption of the vapours of the homologues;^ 
! of aniline is shifted towards the less refrangible region. 


Solutions. 


The experimental methods employed in the study of the absorp- 
tion spectra of solutions have been described before. 

Aniline, Monomethylaniline, and Dimethylaniline. — The ultra- 
■violet absorption spectra of alcoholic solutions of aniline have been 
( described by Hartley and Huntington {Phil. Trans., 1879, 170, I, 
,-.257), who observed two bands at ,\28o — A 274 and A 240 — A 230. 
•Balyand Collie (Trans., 1905, 87, 1342) state that they repeated the 
‘observations with identically the same results. They also plotted 
^the absorption curves of the bands in alcoholic solutions of mon6< 
i-inethylaniline and dimcthylauiline, and they show that the difference; 
in the persistence of the band in the three cases is very marked. . 
The absorption curve of dimethylaniline showed also a second band 
on the more refrangible side. The author found similar results, 
to those of Baly and Collie in A'/lOOO-solutions of these t^pe 
.substances, and the curves are therefore not reproduced. 

Uonoethylaniline and Diethylaniline. — The author has investi-,; 
gated the ahsorption spectra of the ultrarviolet regions of 17/ 1000- 
. alcoholic solutions of these substances. It will be noticed (Fig. 1) 
that diethylaniline shows a second band at about 1/A 3850, which 
is absent in monoethylaniline. It is precisely similar to the 
phenomena observed by Baly and Collie in mono- and di-methyl- 
aniline. It is also noticeable that the characteristic band of these 
substances is not so persistent as tho corresponding bands its 
anihne, mourn and di-methylaniline. 



irnMr^ ilim^ABSORPTIOS SESCTiUs. 


tont Dmd, tie head of>which ■«?»» about” {\ OTWfcSJ p : s| 
troZu*^.— BaJy and Ewbank ‘ (Traina!," I9^' ' 1338 ) 

described a large, persistent band, the head of which about 
d/xiOdB. ■ '; 

^:The author has repeated the observations with if/1000-solntioiis 
of o-toluidine and m-toluidine, and found similar results. The 
Chives therefore are not reproduced. i 

o-t-Xylidine and m-%Xylidine. — if /1000-alcoholic solutions of 


Fio. 1. 

Oscillation frequtncus, 

32 34 36 38 40 42 44 46 * 



Continuous curve ; N/lOO-aZcoAoZtc solution of henzyla^nine. 

Dot and dashc^m: 'fiflQWi-a.lcoholui solution of ’nionoetkylanxline: 
Dash curve : 9/1000-a/co^ic solution of diethylaniliM. 


^ese substances were observed, and their absorption curves have 
drawn (Fig. 2). The general form of the curves ia not unlihe 
^at of the toluidines. The bands are strongly persistent, and their 
Motions are more towards the red end than the correspondii^ ^ 
^ds. of_ the toluidines. 

I — An A /1000-solution of this substance exhibits a b^d 

h very persistent fFis, 2h It is of some interest to notei 
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' IB not sD^iuArlc^ ais that of either ^ 
Ih'rtolSfJSe^ OT 'the xylidines. * 

■ ^ji*y?tfiWMie.^Au N IIOOQ-Solution transmitted the rays to about^^ 
1^2290 through a thickness of 30 mm., but an iT/lOO-solution 
liiowed jbDlpderately strong band, the curve of which has been drawn 4< 
(Fig* ij* The position of this band is more towards the regions" , 

Fia. 2. 

OscillalioTi frequenctM. 


32 34 36 38 40 42 



of greater refrangibility than in any of the substances herein^ 
described. It is of some importance to notice that the band- 
^rresponds in position and general form with the band l/ \ 3850 of ' , 
•diethylaniline. 


General Results of the Absorption Spectra of the Solutions, 

The general results of the investigation of the absorption spectra ■ 
of the solutions are that (1) in the replacement of the ^hydrogen 



E na: Tm^ABSoBPTios spectea of iv 

of ’atiilino by 

I considerably reduced; (2) when tfie hydrogen of 
•epiaced by alltyl groups the band becomes large and 
3) in mesidine the band is not very strong or persistent'; 
■f^d (4) in benzylamine the band is fairly strong. ^ 


IviSartley and Huntington (PhU. Trans., 1879, 170 , 1, 274) pointed 
^'ut that it was only on dilution that the absorption bands of 
|aromatic substances became visible. The thickness of the layer of 
[liquid used by them was 0'75 inch. 

In investigating the absorbent effect of liquids a special form 
:qf cell was used. It consisted of two quartz plates firmly cemented 
Ito a brass box or telescope. One of the quartz plates was attached 
;'to a movable micrometer screw, which could be moved hy 
• thousandths of a mm., whilst the other plate was rigiSly attached 
ito a brass stage. A drop of the liquid to be investigated was placed 
between the two quartz plates, and these were then screwed together 
’to a distance of 0'05 mm. apart. The screw was turned so that the 
; quartz plate attached to it was moved closer and closer to the 
.Irigidly. placed plate until the distance between them was about 
.IJ'OOl mm. Tho light of the Cd spark was passed through the film 
(pf liquid for five minutes during each observation. Even through 
i.Ihe thinnest films of about O'OOl mm. no absorption bands were 
Seen; and the following numbers state the regions where general 
^%bsorption began under the above conditions, and through various 
thicknesses of the films. 


y Aniline. 1 Melkylaniline. ' Dtimthylanili'M. I Etkylaniline. 


rhickEess 


Thickness 


Thickness 


1 Thickness 


of film^ 


of film. 


of film. 


i of film, 


mm. 


mm. 

A. 

1 mm. 

A. 

! mm. 

A. 

0-050 

.1185 

0050 

3305 

0-050 

3810 

' 0-050 

8260 

.‘0-030 

3175 

0-030 

3295 

0-030 

3300 

0 030 . 

32S0 

i 0-010 

3160 

0010 

3270 

, 0010 

3280- 

0-010 

3220 

: . 0-004 

3150 

0-004 

3260 

0004 

3260 

0-004 

8210 

0-001 

3140 

O'OOl 

3250 

0-001 

3270 

0-001 

3200 

' ZHeQiylaniline. 

o-Toluidine. 

IE' Toluidint. 

O’Z-Xylidine. 

t 0-050 

3325 

0-050 

8150 

■ 0-050 

3180 

0-050 

3175 

0^030 

8310 1 

0-030 

3135 

0 030 

3170 

, 0-030 

3166 

0-010 

3285 

0-010 

3120 

0-010 

3140 

1 0-010 

3150 

"0-004 

3275 

0-004 

3100 

0-ft04 

3130 

1 0-004 

3140 

0001 

3265 

0 001 

3095 

0 001 

3125 

1 U-OOl 

8130 
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' Ue^iM, 1 S&nzyh'mint. . A 

^ ^ '**^ , ' ■ ■'^■■ 
XhictMs®®^' ■’■ '■ Thickneaaof TbicbueBsof ■ 

film mot "■ A. :: film, ram. A. film, mm. X. ’ # 

, o’ofiO ’* 3200 O'fififi 3250 0 060 2746 i 

0.080 3180 • 0-080 3210 O'OSO 2736 

O'OlO 3160 0 010 3160 .0 010 2730 

0-004 3146 • 0-004 3140 0-004 2720 

0 001 3140 0 001 3130 0-001 2710 *1' 

Qentral Besults of the Absorption Spectra of the Liquids. 

The more importaut pointe of interest in the above table are 
that (1) the constitution of the molecules of the various compounds , 
influences the general absorption. For example, the positions of ■ 
general absorption of the ortho-compounds are different from those 
of the 'isomeric metarcompounds ; the differences in this respect . 
are comparable -with the differences observed in the absorption of 
their solutions ; (2) isomeric substances like benzylamine, the; 
tolnidines, and methylaniline show differences in their positions of 
general absorption, v?h.ich are also analogous to differences in the 
absorption of their solutions; (3) none of the substances when in 
the liquid condition exhibit absorption bands through the thinnest 
films of O'OOl mm. thick. 

It is not possible to imply very much from these numbers, as it 
is conceivable that films thinner than O'OOl mm. are obtainable 
under greater pressure, which would allow more of the ultra-violet. 
Vibrations to pass through. On the other hand, such excessively 
thin films produced by pressure could no longer be considered as 
liquids. The physical condition of the molecules -would then be. 
more of the nature of a vapour under high pressrne, and the results . 
-would hardly be comparable. ' 

Discussion of Results. 

In discussing the preceding observations -we are confronted with 
the fact that the vapours of toluene, the xylenes, and mesitylene 
all exhihut absorption bands as described by Pauer, Grebe {loc. cit.),; 
and by Hartley {Phil. Trans., 1908, A, 208 , 475), and that the- 
number of bands decreases as the number of methyl groups increases ; 
hut in the toluidiues, not only do the bands of toluene vapour 
, disappear, but also those characteristic of aniline vapour, and 
^‘Similar phenomena are observed in the xylidines and in mesidine. ^ 
• Further, the replacement of a hydrogen atom of the amino-group 
in aniline by an alkyl group produces a complete elimination of the 
hands characteristic of aniline vapour. 

In the alcoholic solutions the type of absorption band is very 
similar in aniline and in the methyl- and ethyl-anilines, whereas 
VOL. ipyii, 5 k 
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ft® xyli -1-^ 

P^|}'^t]^ii,' ^d much more persiBtient ' inSA ii^di 

anilme. The position Ad in^sityvof^ 'tncr luand ui 
^D 2 ^iamine is also quite diff^ent from that of eifter ftiuene or^ 
i|Mine, hut it corresponds in form and position with^ tile niori| 
p^frangible band of diethylaniline. ‘ • f 

^avfn the liquids, the general absorption is so great that the ultra.! 
j'^iblet light is absorbed over the regions covered by tbe bands found 
id^the'aolutions even at thicknesses of the liquids represented by i 
^^*001 mm. 

The author has already discussed (loc. cit.) the absorption spectra 
^of the vapours of pyridine and some of its derivatives from a con. 
'aidiration of the impacts of symmetrically and unsymmetrically 
oriented molecules. It seems to be possible to apply a Similar 
^ explanation to the phenomena described in this communication. 
/In ^e methyl- and ethyl-anilines the symmetrical orientation of 
1;he aniline molecule is distorted, and the vibrations of the more 


^^minetrical aniline, which produce selective absorption, .are 
destroyed. The vibrations producing tbe absorption bands in the 
yapburs of toluene or the xylenes are wholly different from those 
producing the bands in aniline vapour; and in the vapours of the 
;\^uidines and the xylidines there is no trace of any of the series 
«rbf ba^'ds. The symmetrical orientation of tbe atoms is absent ia 
^these compounds, and the vibrations no longer exercise a selective-'' 
Absorption of the radiant energy. The energy may be chiefly., 
^absorbed by the translatory energy of the molecules produemg*; 
^(general absorption, which becomes more pronounced as tbe tern- - 
^perature and pressure are increased. 

In th§ solutions, the solvent acts partly as a constraint on the 
f/inbrations ofithe molecules of the dissolved substance, partly as a 
^Ibarrier to the number of encounters, and partly as an absorbent of 
‘.a portion of the radiant energy. The result of these influences is 
i that the vibrations of the molecules are quite different from those 
|,pf the vapours. The atoms of the molecules under these conditions 
S^brate or oscillate in a definite way characteristic of &ch suh* 
Stance; and molecules of the same type, for example, aniline and 
Ithe methyl- and ethyl-anilines, exhibit hands having similar forms. 
:.;They differ only in their relative positions and in their increased ? 
vPr decreased persistencies, which are regulated by the number, ,; 
|':^ight, and type of the substituted groups. 'I 

In the liquids, the molecules are more closely packed, and they j 
pllxert a greater tensional effect on each other, so that the restraining : 
i^fldencea on the vibrations are still more powerful. The radiant 
D^ergy is absorbed by the molecules, for even when the fiiia 





»nyT«P[h'e Squids/ ^ev^bdai^ tlie’^ffutmtiss^ 
■ observed Inlil^e posilqaps of^general absorption of the ortto-'wjsl 
.'.meta-compounds and in the iaoijeric substances, ben^lamiifej* 
^methylaniline, and the toluidines, indicate that; besides the *eigM 
^ of the nuJiecule, the orientation is also a factor in determining th^ 
^ extent of the general absorption as distinct from selective .absor^^ 
F.tion. ' 

:'.u , . - ■*., 'v s» 

• 1 . 

1; I have again to convey my thanks to the Government Gratai>«J 
Committee of the Royal Society, by whose assistance the 
.'..portion of the cost of the apparatus used in these experiments ‘wai!^ 
defrayed. , 

,X- UNiTERarx? CflXMiCAl. Laboratory, ’ 

CiUBHinCK. 
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CXLIV . — The Intyamolecular Rearrangement of Di-:‘ 
f phenylamine OTtho-SuIpkoxidcs. Part HI . » 
g/ Tri- and Tetra-chlarosulpkoxidefi. 

;,t By OscAE Lisle Bbadt and Samuel Smiles. 

the previous communication on this subject (Barnett and Sjniiy^ 
»^this vol,, p. 186) the mechanism of this reaction was discussed,® 
land it was shown that the rearrangement, which is brought.abou® 
by the action of acids on the sulphoxidcs of diphenylamine, probawQ 
.depends on the preliminary formation of salts’ o^ these subil 
stances (II) ; 
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p In order to obtain complete confirmation of this hypothesis, it is ’ 
^. evidently desirable to isolate these sulphoxide salts and to examW-' 
‘ their independent behaviour ; but in none of the six cases which have ‘ 
been studied has this been possible. In those instances where 'th*' 
SBlpho^ide was sufficiently basic to give promise that the salts would ' 
0 readily formed, the conversion into the pheiwaSlhionium 


KM tiio rapid to permit of I'a 

S^T jCUe^ where this conversion is sJowj' the sulphoxides. were 
^®|c„c;)jiracter or such extremely weak bases that^nKiope of : 
stating the salts in the pure (Edition could he entertained. 

has been shown that the conversion of the sulphoxide ^to the 
pi^hazothionium derivative depends on the nature of the groups 
present in the aromatic nuclei (Barnett and SmilM, this voL, p. 192) 
t^ithe former, and it appeared not improbable that, in accordance 
the usual phenomena of steric hindrance, the mere presence of 
substituents, whatever their nature, would exert a retarding 
Influence on this change. With this assumption, it is clear that in 
order to isolate the required salts a sulphoxide must he chosen 
mnl^ning subtouenta which do not to any great extent depress the 
basic character of the parent substance, and are present in sufScient 
number to prevent the conversion into the phenazothionium 
derivative taking place too readily. Since the chloro-derivatives 
of thiodiphenylamine appeared to satisfy these requirements, the 
following experiments were undertaken with them. 
.^Ttoaehlorothiodiphcnylamine is easily prepared in large quan. 
pities by the simultaneous action of hydrochloric acid and hydrogen 
^pxide on thiodiphenylamine (Page and Smiles, this voh, p. 1112). 
Thu Substance was converted into the sulphoxide m the usual 
manner by the further action of hydrogen dioxide. 


Telrachlorodiphenytamine o-Sulfhoxidt, 

Tetractlorotliiodiphenylaraine was suspended in glacial acetic 
acid, to which an excess of 30 per cent, hydrogen dioxide had been 
Iwided. The mixture was set aside at the atmospheric temperature 
tor three or four days. The completion of the reaction was indi- 
cated by the disappearance of the characteristic crystals of the 
sulphide, which were replaced by a very finely divided precipitate, 
^his wa^^llected, and, after the adherent acetic acid had been 
■Mmoved; the solid was recrystallised from benzene. In this way 
lettachlorodipheuylamine-o-sulphoxide was obtained in colourless 
pr^B, which melted at 220°, the fused mass assuming a reddish- 
brWn colour: 

;'%-130l*gave 01931 CO^ and 00186 H^O, C=40-4; H=l-6. . 

CijHjONCliS requires C=40'8; H = 1’4 per cent. 

-j The presence of the sulphoxide grouping in this- compound i# 
proved by the condensation with phenetole to the S-phenetjl 
lllgv^^l^hich is described later. 



OBTHO-SptPHOXjto^; 

previously prtpired, slAbugh eVVetitl||| 
in an iuipure 'ContRfion, "by Unger and Hofmann (Ser.,.i896r2fl® 
' 1362 ) from’; Wo actiop of nitricaoid on tetrachlorotidbdipllgn.yt’^ 
' amine. I These authors find that, as usual, the bivalent .sUlphte 'l^* 
; oxidised to the sulphozide group by that reagent, but that, unl^l^ 
special precautions are taken, a portion of the halogen is displa<^^ 
by nitro-groups. We have repeated these experiments, and, 'whilstf?! 
confirming the observations of Unger and Hofmann, find that 
method is not suitable for preparing tbe pure sulphoxide in larger?^ 
quantity. The product is usually red, and is evidently contaminaterf"*! 
with the phenazotbionium derivative, which, as will be shown later^i^ 
is obtained from the sulphoxide by the action of strong acids. 'H 
The conversion of this lelrachlorosulphoxide into the phenaB^rl 
thionium hydrate appears to be effected with approximately 
same ease as that of tbe dinitro-sulphoxide (Barnett and Smil^-|| 
IfcXrans., 1909, 95, 1261). It is not attacked by dilute mineral aci^^<4| 
and only slowly by hot concentrated hydrochloric acid. In sulphurip^l 
acid the reaction is slow, and it can be followed by the change in& 
colour and by the reactions of the solutions. Freshly prepared solurfi 
tions of the sulphoxide in the concentrated acid, which are of a's^ 
deep yellowish-brown colour, evidently still contain the sulphoxidesSj'i 
for, on adding phenetole or a similar substance to them, the iS-arylr»^ 
phenazotbionium derivative is formed. However, after the lapfeSi 
';,of about four hours, these solutions become violet, and the S-phenetyl;^' 
’‘derivative cannot then be obtained by tbe addition of phenetole j 
> on pouring the solution into water, the tetrachlorophenazothionium '’," 
hydrate is precipitated. v*siil 


TetrachloroS-phenetylphena’othionium.^ ' 

w 

An excess of phenetole was gradually added to a cold solution ofaf 
tetrachlorodiphenylamine sulphoxide in concentrated sulphuric acid.^' 
The course of the reaction is indicated by tbe appearance of anf't' 
intense blue colour, and, as soon as it wa.s found that a sample of'-"’ 
the solution gave a precipitate of a pore reddish-brown colour oa~ , 
being mixed with water, the addition of phenetole was suspended.' 

On pouring the solution into water, the required derivative was 
. precipitated; it was collected, washed with water, and then con- 
verted into the base by trituration with dilute aqueous sodium 
hydroxide. The substance was again collected, and, after being 
washed with water until free from alkali, it was dried in the steam-' 


oven, and finally extracted with chloroform in Soxhlet’s apparatus.'' , 
The cold extract deposited tetrachloro-i9-phenetylphenazothionium A, 
Iiydfate (IV) in chocolate-coloured prisms, which mefed'. at 19f°. 



ifi^ « eiTStilluation, for a sample for 

-:'ei ■% Cl' 

\^VN 



Cll 






C,Hj'OEt 
(IV.) 

,^me hours in the.ste 31 n.oven readily furnished phenylcarhylamine 
'ijrhen warmed with aniline and alkali hydroxide. Analysis con- 
^fined this suspicion : 

i,t 0-1326 gave 0-2047 CO^ and 0 0242 H^O. C=42-2; H = 2-«. 

L .0-1197 „ 0-1851 CO 2 „ 0-0217 HjO. C=42-2; H=2-0. 

. CjjHijONSCl^iIIjO requires C=50-5; H=3-l per cent. 

.. CjjHisONSC^.HjO.CHCls requires 0=42 4; H = 2-8 per cent. 

• .This additional chloroform is very firmly retained by the sub 
stance, for on heating a sample for several hours at 140—150°, only 
^ght loss of weight occurred, and analysis showed that almost the 
^eoretical amount of halogen was still present : 

p-1074 gave 0-1697 AgCl. 01=39-1. 

(!»- > ’ C 2 qHijONSC 1 ,,H 20 ,OH 013 requires 01=41-8 per cent. 

S The substance is insoluble in water, sparingly soluble in et^?, and 
^readily so in other warm organic media. It imparts a#’ intenst 
?blue colour to sulphuric acid. 


TetrachlorophcTmzothwmum. 

P h solution of totrachlorodiphenylamine o-sulphoxide in concen 
tdd sulphuric acid was kept at the atmospheric temperature foi 
iiour or five hours, when it was poured on ice, and the mixture sei 
^asidb overnight to obtain complete separation of the insolublt 
Imaterial. The latter was then collected, and, after being purified 
|and dried at 100°, it was analysed ; 
i - 0-1066 gave 0 1532 OOj and 0 0181 H^O. C = 39-1 ; H = 1-9. 

C^jHjONSClijHjO requires 0=38 8; H=l-8 per cent, 
g. 'TetrachloropheTuizothiomum hydroxide (V), 

Cl N Cl 




OH 

(V.) 
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aa a brovnialMred powder, |.weiiiblift# 
<% Ibis series in containing an additional niolecule i 
ct watee^biey^., p. 186). the latter is not readily alimtnated|i| 
in facti it is only on heating to about 180° that water is expelled, the^ 
compound melting somewhat inde&nitely at 200°. The suhstancelf 
m insohihle in water, hut soluble in hot glacial acetic acid, 
solutions in sulphuric acid are purple, and do not react with^ 
phenetole or similar compounds. This azothionium derivative ma;^:#' 
also be prepared by direct oxidation of the tetrachloro-sulphide in_^.’ 
acid media. ^ 

Oxidation of TetraeMoTothiodijihenylamine. — (a) With Chromi^ ^ 
Acid. — A hot solution of letrachlorothiodiphenylamine wa(e|< 
gradually mixed with the calculated amount of chromic acid dis- ) 
solved in the same medium. The mixture was set aside to cool, andll 
then poured into cold water, the insoluble product being collected^' 
and recrystallised from benzene. This was analysed (1). , . , >B 

(t) With Caro'c Reagent . — The calculated amount of potassium'^ 
persulphate was slowly added to a cold mixture of tetrachlorothioi j 
diphcnylamine and concentrated sulphuric acid. The liquid wag'ji 
poured over crushed ice, and then set aside until the product was,>^ 
completely precipitated. The latter was collected, washed with,- 
water until free from sulphuric acid, then dried, and 6nally r^,* 
^crystallised from hot ethyl acetate. The substance was analysed (2). .5 
'The product obtained by these two methods forms dark red prisma, 
which melt at 220°, and give purple solutions with concentrated i 
sulphuric acid; C 

(1) 0-2U2 gave 0-3316 CO, and 0-0294 HgO. C=42-2;H = l-5. >1 

0-1046 „ 0-1700 AgCl. Cl=39-4. • ” 

(2) 0-1406 „ 0-2184 CO 2 and 0-0216 H,0. C=42-3; H = l-r. 

It is evident from the analytical data that the substance is not 

.the phenazothionium hydroxide (C=38*8 and H— 1*8 per cent.).^ 
which is obtained by rearrangement of the snlphoxide. According.! 
to the numbers which are quoted above, the compound would appear^;^ 
to be either an oxide derived from the phenazothionium hydroxideif- 
by separation of the elements of water (C=41'8 and CI=41’2 pern 
cent.) or a compound of the nature of a quinhydrone composed oi'?.' 
equal molecular proportions of sulphide and azothionium hydroxide 
(C=41-7 and Cl = 41-1 per cent.). Tho latter alternative appears 
to be the more probable, but since this question lies outside ^ 
scope of the preseht experiments it hag not been further pursued. 

The tetrachloro^sulphoxide, the derivatives of which have now', 
been described, is not a sufficiently strong base to furnish stable salts ' 
*ith acids, and attention was therefore turned to the trichlorq-l, 
Seriyatiye, “ ' 



ijfijs. 

TricUorodiphtm/lamini iS^Svlplioxidt,- ■ 

CeH.Ca<^(^C,H,CI,. 

In the chlorination of thiodiphenylamine by the action of 
hydrogen dioxide and hydrochloric acid in alcoholic solution (Page 
and Smiles, this vol., p. 1118), it was sometimes' observed that the 
yield of tetrachloro sulphide was considerably below that required 
by theory. Since this substance is almost insoluble in the alcoholic 
mother liquor obtained in this preparation, it appeared probable 
that the loss might he due to incomplete chlorination, hence the 
more soluble substances produced in this reaction were examined. 
These were isolated by pouring the filtered mother liquor into a 
large bulk of water; the solid was collected, washed, dried, and 
finally recrystallised from hot benzene. The trichloro-sulphoxidc. 
was isolated from the less soluble portion obtained in this process, 
it is readily soluble in hot benzene, and was obtained in prismatic 
crystals, which melted at 160®. It is soluble in concentrated 
sulphuric acid, immediately producing an intense violet colour, and 
when the solution is mixed with water the reddish-brown azothioniuni 
derivative is obtained: 

0'1123 gave 0*1870 COg and 0*0218 HgO. C = 45*S ; H=2*l. 

CijHgONCljS requires C=45*2; H = 1’9 per cent. 

The hydrochloride of this sulphoxide was also isolated from the 
mother liquors of the preparation of tetrachlorothiodiphenylamine 
by cautiously adding water to them and setting the mixture aside 
until the precipitate had formed. The substance was purified and 
dried for analysis in a vacuous desiccator: 

0-1210 gave 0-1785 COgand 0*0133 II 2 O. C = 40*2; H = l*2. 

0*1167 „ 0*1897 AgCl. Cl=40*2. 

CijHaOKCljS,^! requires C=40*5; H = 1’9; Cl=40*0 per cent. 

It forms a pale grey powder, which is soluble in concentrated 
sulphuric acid, giving purple solutions, and evolving hydrogen 
chloride; the latter is also eliminated when the compound is boiled 
with water. 

The corresponding trichloropheriazothionium derivative is formed 
when this hydrochloride is heated either alone to about 100° with 
water, or in boiling media, such as benzene or ethyl acetate. Pro- j 
longed heating decomp(»es the product, which is therefore difficult 
td isolate in a pure state. A weighed quantity of the hydrochloride , 
was suspended in cold water, and the mixture was heated to the 
boiling point. The reddish-brown product was immediately col- 
lected and washed with cold water, the filtrates being collected. 
L^^nalysis of the product, which melted indefinitely at 125 — 130’’) 
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Son of pheniiiotMpnium derivatives witl| 
sulpfiiffis’ that it was the partly hydrolysed phenazbl 
thionihin chloride, and this was conBrmed by estimation of the free; 
hydrochloric acid in the mother liquors : *5 

01136 gave 0'1740 COj and 0'0197 H^O. C=41'8; H=2'0. ^ g 
CiaHjNCljSjHjO requires C=42-8; H = 2'3 per cent. 

Turther attempts to purify this compound by more prolonged; 
boiling with water or by treatment with alkali hydroxide were not 
successful on account of its instability towards these reagents. 

The fact that this hydrochloride is so readily converted into the 
asothionium derivative adds further support to the hypothesis 
already advanced on other grounds that in the change of these 
sulpho-xides of diphenylamine to the azothionium compounds by the" 
action of acids the salts of the former are first produced. - 

In conclusion, we desire to express our thanks to the Eesearch’ 
Fund Committee of the Chemical Society for a grant which hatf: 
defrayed the expenses of these experiments. 

The OKOAKt(; Chemistry Laboratory, 

UNlVKrtsrrv Cin.r.KUK, 
liONDOM. 


CXLV . — The Aetim oj Bases on n$-Dihromohutyrio:. 
Acid mid its Esters. 

By Thomas Campbell .Tames. r 

In a previous commuEication (James and Sudborough, Trans., 1909,;-' 
96, 1^43) it was esfcablislied that when hydrogen bromide ^ 
abstracted from a)8-dibromo-i5*phenylpropionic acid (cinnamic acid ^ 
dibromide) by the action of feeble bases and alkaloids, the yield of 
a-bromocinnamic acid is comparatively much greater, and the 
amount of a-bromoo^^ocinnamic acid correspondingly diminished, 
than when strong alkalis are used. Thus, when the decomposition 
is effected by alcoholic potassium hydroxide in the cold, the ratio - 
abromocinnamic acid/o-bromoa7/ocinnamic acid is, roughly, 1/7, 
whereas with trimetbylamine it is about 1/2. An increase in the . 
relative amount of the a-bromo-acid also occurs in experiments with 
weak bases where heat is required to complete the reaction, but in 
these cases a considerable amount of decomposition, takes place with 
formation of a-bromostyrene and evolution of carbon dioxide, and 
the precise degree of transformation of allo-a^id into its stereo- 
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aqueous alk(^ ' an^ o^ibiomoM^^^Lid, 
^irtioally, that the tendency towards decoinpoeition is leas'in 'this’: 
fe^ than in the above, and a series of experiments has thOTefore 
carried out to investigate the action of various bases on this , 

^^fiibromobutyric acid, CHj-CHBfCHBr-COjH, was obtained ;■ 
Sy Korner (rinnajca, 1866, 137, 234) by the addition of bromine to 
trotonic acid. Its preparation is described in detail by Michael '' 
irid Norton (rimer. Ghent. J., 1881, 2, 11) and by Kolbe {J. pr. ; 
Uem., 1882, [ii], 25, 386). By abstracting hydrogen bromide by 
neans of alkali, Michael and Norton obtained a bromocrotonic - 
icid, melting at 92°, isomeric with the acid, melting at 106'6°, . 
jbtained by the same observen from aa-dibromobutyric acid. 
Erlenmeyer and Miiller (Ben, 1882, 15, 49) showed that when , 
iB-dibromobutyrio acid was decomposed with two equivalents of ■ 
Ucoholic potassium hydroxide, a mixture of the two bromocrotonic 
icids is obtained. These were separated by taking advantage of the 
;reat difference in the solubility of their potassium salts in absolute 
tlcohol, when about 10 per cent, of the acid melting at 106-5° was,; 
Stained. Wislicenus {Antuden, 1888, 248, 322), who described-- 
Ijdtb acids as a-bromocrotonio acids, used aqueous potassium 
hjfdroxide for the decomposition, and obtained a large proportion 
)f o-bromoaMocrotonic acid, melting at 92°, with a slight amount of 
^bromocrotonic acid, melting at 106-5°. 

■ ’ Michael and Schulthess (7. pr. Chem., 1892, [ii], 46, 257) confirm 
Uie results obtained by Wislicenus, and give quantitative data. 
Ijrio experiments are described, wherein 10 grams of ad-dibromot 
butyric acid were decomposed with two equivalents of aqueous 
potassium hydroxide, one carried out at low temperature (0 — 10°) 
and the other at 35°. Separating the products by crystallisiug 
their potassium salts from ten times their weight of absolute 
tdcohol, they obtained 3-5 per cent, of a-bromo-salt and 96-5 per 
cent, of o-hromoaffo-salt in each case. 


j.Jt has been shown by Sudborough and Thompson (Trans., 1903, 
i®, 671) and by Michael {Ber., 1901, 34, 3666) that the replace- 
yu^t of the acidic hydrogen of od-dihromo-d-phenylpropionic acid 
iqt alkyl groups has a profound effect on the decomposition by 
means of alkalis, tbe yield of o-bromocinnamic acid being greatly 
jtnipased in the case of all the esters used. Michael and Browne 
Chem. J., 1887, 9, 280) state that a similar effect is noticed 
wiien the ethyl ester of oBdihromobutyric acid is similarly decom- 
'^Oeed,. but the results given in this paper indiqatp tbt-t tb° 

?p marbpd as stated by then;, , 
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desoribed^in this jiaper may be clast^ed'- 
iBiderffif^CC^gfeead": ’ ’' ^ 

•' X- CetermiHladaaft of the rate of decomposition of certain?, 
fii^dibtomoacids by aqueous potassium hydroxide. 
r II. The action ^ bases on o^.dibromobutyTic acid under vaiyingj 
^^^nditioflS. ’ ■ 

j: nL The preparation of esters of ajS-dibromobntyric acid» ' * ' 
!'■ IV. Decomposition of the esters by potassium hydroxide. 


: j,: The Rate of Decomposition of certain a^-Dihromo-acids i 

Aqueous Potassium Hydroxide. 


X-CH:CBr*COoK + KBr + .H,0 


0 ^ 


The constants of the reactions 
„ X'CHBr-OHBr-COjK+KOH 
(X=H, CH 3 , or CgHj) have been determined in aqueous solutiolli 
at 15°. The general method was to treat a weighed quantity of 
the finely powdered acid very gradually with one equivalent of pura 
aqueous potassium hydroxide solution. This was made up to a, 
- known volume, and, after being kept for some time in a thermostat 
;.-at 15°, a second equivalent of alkali was added. Known volumes of 
tthe mixture were titrated at definite intervals with standard 
rsulphuric acid. 

\ i, Dihromopropionic Acid, CH 2 Br*CHBr*C 02 fi. — This acid waa 
i prepared from allyl alcohol, as described by Tollens and Miinder^ 
: .etc. {Anncden, 1873, 167, 224, 241). After crystallising from light 
petroleum, it melts at 63 — 64*^. 

Series A. — Initial concentration of reacting substances, A/40; 
|0 C.C. were titrated at intervals with 0 0969A-sulphuric acid! 


Time in hours. 

V 

a X. 

X.. 

' fi(a-z) 

0*417 

8*55 

12*10 

0-1645 

0*683 

710 

13*55 

0*1602 f. 

0*917 

5*00 

15*65 

0*1653 

2*00 

2*70 

17*95 

O-IBIO 



Mean.., 

0-1627 


For A-solution, t'-0*1627 x = 

0”0969 


, Series B. — Initial concentration of the reacting substances, A/SOj 
' 20 C.C. were titrated at intervals with 0'01211A-sulphuric acid., 
Oas29‘50 c.c. 


Time in hours. 
0-333 
0'838 


a~x. 

16*60 

9*80 


For A.solution, jfe=0*0813 x 

^ 0*01211 

Mean of Series A and .S=134*3 


k. 

13*00 0*08080 

19*70 0*08180 

Mean 0*08180 

20 


=134*2 



THE ACTION \pF’ BAS* 

'f itTi0-i)iJromo5««ync 4c«i-— This acid was prepam 'M^tobed 
ijltecliael (ioc. «<•), and, after c^allising from csurbon’dimlphide, 
melted at 87°. , 

j'.^8mes A*.— Initial concentration of the reacting substances, N /$ 

approx. ; 20 c.c. were titrated at intervals with, 0’0969i7-Bulphuric 
acid. a=24'32 c.c. 


in hours. 

a-x. 

z. 

p(a - jc) 

I'OO 

17-00 

7-32 

0-1770 

1-53 

14-00 

9-72 

0-1789 

2*00 

12-95 

11-37 

0-1805 

3-33 

y-80 

14-52 

0-1880 

6-00 

C-80 

17-52 

0-1765 

7'50 

6-75 

18-57 

0-1770 



Mean .. 

0-1788 


Ffir Jf-solution, I=:OT788x " 


Series B.— Initial concentration of reacting substances, A/10 ' 
approx.; 20 c.c. were titrated at intervals with 0'0969A-acid. 
a = 19'60 c.c. 


Time in houw. 

a-x. .r. 

k. 

0-5 

16 80 2-80 

0-01700 

2-0 

11 -"e 7 SI 

0-01690 

3-0 

9 86 9-74 

0-01080 

4-0 

8 25 11-35 

0-01754 


Mean 

0-01706 


20 

For i\^-i>olution, i-o-01706>f-— — =3-52 
ooyoy 



Mean of Series A and 5=3'60 



i'. iii. ttS-DHromo-S-jihenylproj)ionic Acid, CcHs'CHBr’CHBr'COjH. 
■ — ^Initial concentration of the reacting substances, A/25 approx.; 
60 c.c. of the solution were titrated at intervals with 0'0969A-acid. 
a=19'10 c.c. 



Time in hours. 

n-z. 

z. 

a{«- 

(1) 

1-083 

1810 

1-00 

0-00267 

4(2) 

2-50 

17-00 

2-10 

0-00259 

(3) 

5-00 

15-10 

4-00 

0 00277 

(4) 

1900 

8-25 

10-85 

0'00S62 

(6) 

23-00 

6-86 12-24 

Mean of (I), (2)j and (3) 

0-00406 

0 00268 


For A-solution, ir= 0 00268 x =1-38 


/■ In the later stages (4) and (5) the odour of a-bromostyrene was 
, distinctly observable, indicating partial decomposition, thus account- 
liing for the high values of k. 

From these experiments it is seen that the rate of elimination 
hydrogen bromide from aB-dibromo-acids is considerably affected 
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byjHd groups in the jS-position, and depends also 

OQ the nature of:; these groups. The ratios of the constants in the ; 
above experiments : 

,A -- H: Me: Ph: : 100: 2-68: 103, ' t ': 

It is also apparent that the decomposition of a)3-dibromopropionic : 
" and a^-dibromobutyric acids by means of potassium hydroxide in : 
^lute aqueous solution at 15° is not complicated by side-reactions. ’ 

ll—The Action of Bases on aj8-i)j6romo5ttfyr*c Acid under Varying • 
Conditions. 

A seriM of experiments bas been performed with the view of : 
ascertaining the variation in the proportion of the two o-hromo- • 
crotonic acids obtained by abstracting hydrogen bromide from ? 
00 -dibromobntyric acid with different bases under varying con- 
ditions, The acid is obtained in theoretical yield by the method ; 
described by Michael and by Kolbe, which consists in adding a-' 
slight excess of bromine to crotonic acid dissolved in carbon di- 
sulphide, keeping for several hours, and then evaporating off the 
solvent. On crystallising from carbon disulphide or light petroleum, 
the pure acid, melting at 87°, is obtained. 

As mentioned above, quantitative results for the action of 
alcoholic and aqueous potassium hydroxide have been given hyt 
Erlenmeyer and Muller and by Michael and Schulthess. Working 
in alcoholic solution, the former obtained 10 per cent, of o-hromo- • 
crotonic acid, whilst, in aqueous solution, the latter only obtained 
3'5 per cent, of this product. Both results are confirmed in the 
present paper. 

The method of separation of the isomerides, as described by 
Michael and Schulthess, has been tested as follows: 2 grams of , 
c-bromocrotonic acid and a similar weight of o-bromoa^Zocrotonic ; 
acid were mixed and dissolved in 40 grams of absolute alcohol 
(99-8 per cent.). The solution was titrated with a 10 per cent.;.= 
solution of alcoholic potassium hydroxide until neutral, and kept in . 
a dark cupboard for two hours, by which time a copious separation 
of potassium o-bromocrotonate had occurred The precipitate was 
collected on to a weighed filter, washed five times with small 
quantities of alcohol, and dried in a steam-oven to constant weight, 
which was 2’48 grams (theory, 2'46 grams). The filtrate was 
evaporated to dryness, and the residue of potassium a-bromooZZo- 
crotonate weighed 2'45 grams. The separation is therefore complete 
within 1 per cent. 

In studying the action of bases on ajS-dibromobutyric acid, the 
general method has been to act on 10 grams of the acid with two 
*ttolecular proportions of the base until the reaction is completed. 
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to^aVater-batlT io'riemove ialcoliol, 

! acid, and ext^M five timea 
stliWeal scdutioQ was evaporated in :a v8Kmuzav(|^iccator 
weight, and the yield of a-bromo-acids noted. The latter^ 
feere then dissolved in ten times their weight of absolute alcohol, and 
ktirated with a 10 per cent, solution of alcoholic potassium hydroxid^' 
^til neutral. After being kept for two to three hours in the dar^ 
the very sparingly soluble potassium o-bromocrotonate was collected ' 
bh a weighed filter^ washed several times with small quantities of 
absolute alcohol, dried in a steam oven, and weighed. The filtrate 
was evaporated on a steam-bath, dried to constant weight in the 
steam-oven, and the weight of potassium a-bromonWocrotonate deter- 
mined. In a few cases the latter was determined by difference. 

The results for the alkalis used, expressed as percentage yields oL 
the acids obtained, are given in the following table: j 


Ten grams of a^-dibromobutyric acid treated with two equivalents 
of alkali (strength approx, normal except where otherwise stated). 




Per cent. 

Per coat. 




yield of 

yield of 




a-bromo- 

a*brorao- 


^ ■ Alkali. 


crotoaic 

oi/ocrotoEdo Total 

Cutiditious. 

acid. 

acid. 

yield. 

Potassium tiydfoxide, aqueous 

10—15* for 24 hours 

8-35 

92-15 

96-50 


15 min. on gently 

6*54 

86 -00 

93-15 

^ „ „ alcoholic 

Sodium hydroxide, aqueous... 

boiling water-bath 
10—15* for 24 hours 

9-45 

86 55 

96 00 

10—15* for 3 days... 

8-50 

87-50 

96-00 



10-40 

86-60 

97-00 


20 min. on gently 

6-55 

87-45 

95 -Op 

5 • 

boiling wat*. r-bath 





20 min. on gently 

7-03 

85-77 

92-80 


Iwiling watci-bath 




Ammonia, aqueous ?JV 

10— 15* for 12 days 

Decomposition incomplete 


„ „ 6 Weeks 

24-60 

59-90 

84-50 


50— fiO* for 6 hours 

4 80 

50-70 

65-50 


40-50" „ 6 „ 

7-00 

68-00 

65-00 

I 

’ 4 montbsatotdiuaiy 


- 


Ammonia in methyl-alcoholic ; 

\ temperature 

Decomposition incomplete 


|]5 min. on builii g 
waUT-batli 

8-10 

61-90, 

60-00 


’ The o-bromo- and a-hromoof^o-crotonic acids were recovered from 
the potassium salts in each case, and, after recrystallising once 
^om water, melted at 106 — -107° and 92° respectively. 

Experiments were . also carried out with the following tertiary 
b.a6e8 and alkaloids. 

Ttmetkylamine . — Eight grams of a)8-dibromobutyric acid were 
treated with^ 4 0 grams of triraethylamine (two equivalents) in 
25 t;.c. of methyl alcohol, a rise of temperature taking pl^ce on 
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jjj^xing^v;aA^_-^T.v-^K & tnixfc^ worked up as described ’^:. 
aboT^i ^ ^Id of o-broiiocrotonic acids, ; 

consisfcfflg^®^ 45 cent ol a-broino- and 39 per confc. of «-bromO;-_^' 
allo-a/dd. 

The remainiog experiments were carried out with absolute ethyl ^ 
alcohol 88 solvent * Ten grams of ajS-dibromobutyric acid were^ 
treated with a solution of two equivalents fi the base in 50 or 7 
100 c.c. of alcohol, and warmed in a reflux apparatus over a gently^ 
boiling water-bath for a definite time. The alcohol was then^ 
evaporated off, and the products worked up as usual. The results ^ 
are giv^ in the following table : ^ 



Volume 

Time 

Per cent. 

Per cent. 


a 


of 

of 

of 

of 

Per cent. ’ t 


solvent, 

heating, 

o-hroino- 

o-hroroo- 

of total 

■ 

Base. 

in c.c. 

in hours. 

acid. 

allo-&dd. 

yield. 

..-A.SS 

Dimethylaniline ... 

100 

1 

21-2 

45 5 * 

70 0 . 


Pyridine 

50 

1 

22 5 

74-5 

97'0 


50 

H 

167 

05-2 

81-9 


50 

1 

20 5 

71 0 

91 '6 


Quiooline 

50 

1 

127 

63 3 

76 0 

!w 

Brucine 

It'O 

li 

10-9 

29-3* 

601 



100 

1 

2.5-5 

34-0* 

60-5 


. 

100 


34-5 

82 0 

66 -5 

1 

Cmchonidiue 

100 

i 

Decomi-osition incomplete 

■% 

100 

1 

— 


64-8 


Quinine 

100 

i 

'i 

97 

607 

70-4 


100 

109 

53-2 

64-1 



* Slij(lit loss in these cases. "H 

i ... '■ 'll 

■ Control experiments carried out with dimethylaniline showed that ^ 

neither a-bromocrotonic acid nor o-bromoo/^ocrotonic acid is trans*'.; 
formed into its isomeride under the conditions of the experiment,!' 
.ijwo grams of each acid were separately warmed wit-h two equivalent#^: 
of the base in alcohol solution for an hour. After working up iig-! 
•the usual manner, TSO grams and 1*75 grams respectively of 
two acids were recovered, and no trace of the isomerides. ^ 

It was noticed, however, that when alcoholic solutions 6^ 
potassium o-bromoa7^ocrotonate were kept for extended periods of | 
time, aAgradual transformation into the sparingly soluble a-bromo^ . 
crotonate occurred. Thus, a solution of 2 grains of the cWo-salt 
dissolved in 20 grams of absolute alcohol deposited 0'27 gram ot 
the isomeride during the course of three weeks. ^ 

No definite conclusions can be drawn from the results obt^ned,^" 
but, considered generally, tho yield of a-bromocrotonic acid w 
greater the weaker the base used for abstracting hydrogen broinide. 


III . — Preparation of Esters of a^-Dibromohutyrie Acid. 
Ethyl Ester. — Micfi’ael and Browne (loc. cit.) describe the pre- 
paration of the ethyl ester, which was obtained by saturating a 
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^ution of‘(^e pirt qf tte acid in three paraw’SbioK^Mohol 
nth dry hydrogen chloride, the solution being cooled to 0°/ >After 
jrenty-four hours, the liquid was poured into water and extracted 
nth ether, the ethereal solution shaken with sodium carhouate 
plution, and dried over calcium chloride. By distillation under 
liminished pressure, they obtained a heivy oil, boiline at 
:1S— 114°/30 mm. t 

‘. This preparation has been repeated three times, using 20 grams of 
^d for each experiment, and keeping the mixture for three days. 
In each case a 60 per cent, yield of ester, consisting of. a heavy, 
lolourless liquid, boiling at 123— 124“/30 mm., was obtained. 
Bound, Br=a58'35. Calc., Br=58‘^0 per cent.) 

Methyl Ester . — This ester was obtained by a method similar to 
.he above; it is a colonrless liquid, boiling at 103“/ 15 mm. and 
26“/48 mm. It was analysed by Stepanow’s method : 

0'2926 required 22-56#/ lO-AgNOj. Br = 61-59. 

CjHjOjBrj, requires Br=61-49 per cent. 
f Allyl Ester . — This was prepared by dissolving 20 grams of the 
eid in 50 grams of allyl alcohol, and saturating the solution with 
Iry hydrogen chloride at 0°. After three weeks the lower layer of 
ster was separated, dissolved in ether, washed with dilute sodium 
arbonate solution and with water, and dried. The ether was 
emoved, and the' ester distilled under diminished pressure. A 66 
ler cent, yield of a colourless, heavy liquid, boiling at 141'6°/ 
'0 mm., was obtained : 

0-3795 gave 0-4958 AgBr. Br=65-62. 

CjHijOjBrj requires Br= 55-94 ^er cent, 

EV.—Decomposilioti of the Esters with Potassium Hydroxide. 

Michael and Browne {loe. cil.) state that when ethyl ajS-dibromo- 
lutyrate is decomposed with two equivalents of alcohoHc potash 
ly warming for a few minutes on a water-bath, the chief product 
s o-bromocrotonic acid, the remainder being a small amount cf 
m acid which was not identified. A series of experiments * arried 
lut with the esters described above shows that the increase in the 
Relative amount of a-hromo-acid obtained in this case is not nearly 
is greal as supposed by Michael, and differs greatly in this respect 
lom the analogous decomposition of cinnamic acid dibromide 
compare Sudhorough and Thompson, loc. cit.). 

Ethyl Ester . — Ten grams of the ester were dissolved in an equal 
vhight of absolute alcohol, and treated with two equivalents of 
.0 per cent, alcoholic potassium hydroxide. After being kept over- 
light at 10—15“, the alcohol was evaporated off, the acids pre- 
foitated with dilute hvdrochloric acid, extra rted wit.li pt.lipr. and 



separatS^^’S 
perionncd : * 



a‘Bromo-acId, 

a-Brom(Mz2^o>acid, 

Total yield, 


per cent 

per cent. 

per cent. 

(1) 

17 •« 

74-6 

92*2 

(2) 

20 7 

79*3 

lOO'O 

(3) 

20*3 

76*7 

97-0 


Methyl Ester— Three experiments were caryed out under similar 
conditions to the ahove^ using methyl-alcoholic potassium hydroxide. 
The total yields of product were respectively 95'l, 100, and 100 per 
cent., the crude acid melting in each case at 89 — 90°. When 
separation was attempted in the usual manner, no trace of 
potassium o-bromocrotonate separated out after keeping for three 
hours. The product therefore consists entirely of offo-acid. 

AUyl Ester . — One experiment was performed, in which 10 grama 
of the ester were dissolved in acetone, and then treated with two 
squivalents of aqueous potassium hydroxide, sufficient acetone being 
added to render the solution homogeneous. After keeping over- 
night, the acetone was evaporated off, and the solution acidified, the 
acids being extracted and separated as usual. A total yield of 
88‘9 per cent, o* the mixed acids was obtained, consisting of 14’4 
per cent, of a-broinocrotonic acid and 74’5 per cent, of a-bri>mo- 
olfocrotonic acid. 

The author is indebted to Dr. J. J. Sudborough for his advice and 
interest in this research. 

Tap. Edwauii Davies CneMicAi. r,ARor.ATor.iR.s, 

AnEnvs'i wvtii. 


'previously described. Three experiments were 


CXLVI. — Freezing-point Curve Jov Mixtures of 
Camphor and Phenol. 

By John Kehfoot Wood and Janet Dkummond Scott. 
Phahmacologists are well acquainted with the fact that when a 
small amount of camphor is added to phenol, the mixture assumes 
the liquid state, and remains in that condition even when cooled 
to temperatures considerably below the freezing point of phenol.' 
This liquefaction might simply be due to the camphor dissolving . 
in the phenol, thereby lowering the freezing point of the latter; 
a second reason for the liquefaction might be the formation of a 
compound of the two substances, the freezing point of the com- 
pound being lower th^ that of phenol. Leger {Comp, rend., 
VOL. xevil, 5. L 



mel^g 

^i&itiphoride which' bmiin^ irf 'the liquid state even w& coolej’ 
ktos— 60°. Should these statements be correct, the liquefaction' 
'^wMch succeeds the addition of camphor to phenol is easHy- 
?ea|)lained. A reference to Leger’s paper will show, however, that 
^these conclusions w|re drawn from what, according to modern 
physico-chemical ideas, would be regarded ae very slight and 
jinsufScieut experimeptal evidence. This fact, coupled sSth the 
|natural interest of the subject, and the additional fact that state- 
fments of Leger's relating to mixtures of camphor with the 
fnaphthola and other phenolic substances have recently been dia 
^proved by Caille (Compt. rend.^ 1909, 148 , 1458), led the authors 
to re-in vestigate the subject. 

»■ In any such investigation, trustworthy results can only he 
■ obtained by examining the behaviour of a large number of mixtures 
containing the two components in varying proportions By con- 
structing, therefore, the complete freezing-point curve for all 
Imixtures ranging from pure phenol on the one hand to purs 
camphor on the other, it will be possible to say, from the form of 
the curve, whether compounds of phenol and camphor are produced 
, 01 not when the two substances are mixed. 

The phenol used for the experiments was obtained from 
iKahlbaum, and was freed by distillation from any small amount 
:.of water which it might contain. The camphor was the best Japan 
.lyariety. The results obtained from determinations of the melting 
{points showed both substances to be quite pure. 

Suitable amounts of the two substances were weighed into a large- 
; test-tube, and were completely mixed by melting them together. 
'.'The tube was then surrounded by a wider one, thus forming 'an 
' air jacket, and the whole placed in a vessel filled with a suitable 
cooling medium. For the mixtures which contained only small 
amounts of camphor, water formed a suitable cooling agent, whilst 
Tin the case of mixtures in which only small quantities of phenol 
were present, the outer vessel was filled with hot mineral oil For 
the cooling of the other mixtures, mixtures of ice and salt or of 
alcohol and solid carbon dioxide were employed. Uniformity of 
.temperature in the mixture undergoing examination was secured 
qp most cases by means of a mechanical stirring arrangement; 
with some of the mixtures stirring was difficult, because of the 
-'j^eat viscosity of the mixture. Various thermometers were used 
“to' indicate the freezing point of the mixtures, a pentane thermo- 
E^meter being used to record the lowest temperatures. The fifierent 
Tthermometers were compared with one another, and a table of 
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e^6cti(^ -compil^, by meaiis of,«l4«li readings given by:^ 
difierent instrmnento could be made ct«npai»ble’ Tho; commence- - 
ment of , freezing was quite apparent in the cans of the mixture^.: 
Icontaining small amdunts of camphor, Int with all other hinds ofl 
!! mixtures the most satisfactory way to detect the,^reezing point was;;, 
%und to he to measure the rate of cooling of the mixture, and * 
ijdte the point at which that rate changed. ' The change in flid t; 
-rate of cooling was in some cases of small dimentions, thus mating i 
it a matter of some difficulty to accurately determine the freezing,;; 
point. It may also be mentioned that with those mixtures whichr ■ 
contained large amounts of camphor, it was difficult to see when 
the camphor began to separate, owing to the refractive indices :, 
of the liquid and the solid being very nearly equal. On account-;^ 
of these difficulties, coupled with the difficulty of stirring already J 
mentioned, many of the temperatures given in the table of result* 
may be subject to an error which may amount to 1°. Several]? 
determinations of the freezing point were, as a rule, made with'f 
each mixture, the results of the different experiments being, for the ] 
most part, in close agreement when due allowance is made for the 
above-mentioned / experimental difficulties. 

In order to prevent the mixture from being too greatly under- 
cooled, the consequence of which would, in all probability, be the 


Table of Results. 


PcTCCntAgO 

Molectilar 


Percentage 

Mnlcciilftr 


of camjthor 

percentage 

Freezing 

of cani]>hor 

percentage 

Freezing 

in niiztnre. 

of camphor. 

point. 

in mixtnre. 

of c.amphor. 

point. 

^ 0-00 
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mixture was established by filtering off a portion of the solid and, 
after thoroughly draining on porous tile, determining its melting 
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distinct portioi^ namely, AB, and (?Z); this fact indicates that 
the phenol and camphor actually combine ^ form a compound.^; 
I'be composition of this compound and its limits of stability are 
jiost readily seen by plotting, as has been done in the figure, the 
ratio betweeii the number of molecules of each component in a 
given mixture instead of the relative weights of the two substances. 
On referring to the figure, it will be seen that the portion BG, 
which corresponds with the compound, reaches its greatest altitude ' 
at a point which corresponds with a molecular percentage of 
camphor of 50. Now the highest point of such a curve indicates 
the composition and freezing point of the pure compound ; at this 
point the solid which separates and the liquid with which it is in 
contact have the same composition. It is obvious, therefore, that 
in the case of the compound of phenol and camphor, the two simple 
substances are united in equimolecular proportions, and that the , 
freezing point of the compound is about -IS fi®. The results of 
iihe authors’ experiments confirm, therefore, the statement of 
L4ger as to the existence of a monocamphoride of phenol, while the 
freezing point of the compound, as found by the authors, is in 
fairly close agf inent with the melting point given by Leger. 

When the two . components are not present in equimolecular 
proportions, the freezing point of the mixture is lower than that 
of the pure compound, and falls towards B or C respectively, 
according as to whether it is phenol or camphor which is in excess. 
The points B and C are eutectic points, and represent the limits 
of stability of the compound. When the ratio between the 
molecular proportions of phenol and camphor exceeds that of 
■rd'5: 29'5, or falls below that of about 40: 60, the compound 
can no longer exist in equilibrium with the liquid; in the former 
case, phenol will separate out when the mixture freezes, and in 
the latter case camphor. The lower freezing point given in the 
table of results for the mixtures containing molecular percentages 
of camphor of 29'5 and 69'21 represent the freezing points of the 
eutectic mixtures. 

No indication was obtained by the authors as to the existence of 
a compound formed by the union of two molecules of phenol with 
one of camphor, as was stated to be the case by Leger; his state- 
ment as to the possibility of cooling the mixture to — 60° without 
freezing taking place is in agreement with some of the authors' 
observations, they having noticed that mixtures in the neighbour- 
hood of the eutectic point B can often be greatly supercooled 
without freezing ensuing. 

It will be observed from the curve that two or three of the points 
in the neighbourhood f the eutectic point C do not fall on the 
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Vaa^ %‘the dotted, line'itf tBe t]J; 

ij^il would show the emtencis of a second compblhdrtlie coniJ 
^Kon of which would ba shown hy the summit G of the curre ’ 
pf is, a compound of two molecules of camphor, with one of? 
henoL The authors do not take the latter view because of the 
|\iite definite eutectic point obtained with the 59-21 per cent 
"iture, and becajise with mixtures having almost the same com- 
(sition as those which gave the discordant results, figures were 
pobtained which fall naturally on the portion BG of the curve. 
^6 points in question must therefore be considered as due to 
ferrora in the determination of the freezing point, probably arising 
[from one or other of the causes mentioned in the earlier part 
of the paper. 
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.CjXLVII . — Mwphological Studies of Benzene Derivatives. 
Part I. Introductory.* 

By Henev E. Aemsthong. 

Jut this series of coramunications a description will be given of the 
results of an inquiry which has been carried on in the laboratory 
under my charge at the City and Guilds Central Technical College,, 
during many years past, whenever I could secure the assistance of 
competent workers. A brief reference to the work which gave rise 
to it is to be found in the Proceedings of March 3rd, 1892 (p. 40), 
under the title, "The Relative Orienting Effect of Ghlonnt ani_ 
'Bromine. 1. — The Constitution of Pamhrom- and Parachlor- 
anilinesiUphonic Acids ” by Henry B. Armstrong and J. F. Briggs. 

With the object of ascertaining whether any difference in the 
orienting influence of the two halogen elements could be detected, 
we had sulphonated p-chlorobromobenzene : the product appeared 
to be a single substance; the results we obtained on contrasting it 
with the sulphonic acids prepared from p-chlor- and p-brom- 
atiilinesjriphonic acids respectively also led us to assume that the 
iulphonm radicle occupied the ortho-position relatively to the 
chlSrine atom. 

* In this and the following pa[ier the authors have not always used the cotnencla* 
cuwadopted by the Publication Committee of the Chemical Society : for example, 
jh8yjffef6r-“ethylic8alt’'to “etbvl ester.” V 
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In W conesponding cUoio- and bromo- f 

^erivdt^' but very slightly iff' general behaviour, however, ^ 
the appi^ently exclusive attraction of the sulphonic radicle by 
chlorine rather than by bromine was more than surprising; the: 
subject was therefore made the object of further study. 

In 1895, with the assistance of Mr. W. T. Gidden, an exhaustive 
examination was made of the acids obtained on sulphonating l 
p-chlor- and p-brom-aniline under various conditions. Mr. Briggs,' 
following the directions given by Claus and Mann {Annalen, 1891, , 
265, 87), had mixed the aniline sulphate with eight times its? 
weight of an acid containing 15 per cent, of anhydride and heated 
the mixture on the water-bath during four hours. In each case 
only the meta-acid was isolated.* 

Little was known at the time of the ortho-acids. Various 
methods of preparing these were tried. A mixture of p-brom- 
aniline sulphate with a molecular proportion of sulphuric acid? 
(100 per cent, acid) was heated at 200 — 220° during three hours; 
the ortho-acid only was formed but the yield was very small; 
•Better results were obtained by Limpricht’s method — by heating the 
aulphonate at.; ,bout 200°. At about this time Kreis described a 
method of preparing the ortho-acid (^Annalen, 1895, 286, 377), 
which involved heating rapidly, in an open dish, a mixture of 
p-hromacetauilide and an equivalent proportion of ordinary con- 
centrated sulphuric acid until the acetic acid was expelled, then 
baking the salt in an air-oven at 180°. This method was found to 
give excellent results and to be equally applicable to p-chlor- 
acetanilide, only the ortho-acid being formed. 

The fact that on heating the sulphate with a large excess of 
fuming acid it was converted into the metmacid, whilst the ortho-, 
acid was produced when only a single molecular proportion of 
sulphuric acid was used, called for an explanation; it appeared not; 
improbable that the meta-acid might have been formed by Gie 
conversion of the ortho-mono-acid produced at first into an unstable 
ortho-meta-disulphonic acid, which was subsequently deprived of its 
ortho-sulphonic radicle. On sulphonation, however, the ortho- 
mono-sulphonic acid gave rise only to a diortho-disulphonic add; ' 
it was therefore to be supposed that the ortho- and metaracids were 
products of distinctly different operations. This observation led 
me to institute a general inquiry into the process of sulphonation ; 
of this only brief accounts have been published (compare Proc., 
1900, 16, 159; Brit. Assoc. Report^ Dover, 1899, p. 683). I hope 


* hater observations show that, on sulphonating p-chlor- and p.brtim-acet- 
amlide with fuming acid, a small proportion of ortho-acid is also formed ; whether 
this bn the case when the sulphate is used is now being ascertained. 


1 580 . ‘t* ' - - . ARMSXHONO : MORPgOUMJlC4i„S'PJ,BI®K3S®l 

^tp bring the work under tie notice of the Society at an'earl| 
'>date, partly in connexion with the chemical side of the, inquiry 
^now under consideration and in further discussion of the “ laws ” 
fwhich govern substitution in benienoid compounds, 
f . Two isomeric p chlorobromobenzenesulphonic acids were obtained 
ffrom the two isomeric p-chloraniline- and also from the p-biom- 
Paniline-O- and -m-sulphonic acids, corresponding pairs of the amino- 
iacids yielding isomeric acids when the amino-radicle was displaced 
^by halogen. The sulphonic chloride of the one chlorobromo- 
j^ulphonio acid melted at 66°, that of the other at 46°; mixtures 
of the two melted at intermediate temperatures, the melting point 
varying as the composition of the mixture was varied according to 
a linear law: the behaviour of the two compounds, in fact, was in 
all respects that of isomorphous substances. 

The product obtained on sulphonating p-chlorobromobenzeue 
gave a sulphonic chloride melting at about the temperature oJa 
mixture of equal proportions of the two sulphonic chlorides' 
numerous attempts were made to separate the two acids of which 
it undoubtedly consisted by fractionally crystallising various salts 
and other derivatives but these were all unsuccessful. , 

The mistake Mr. Briggs and I had made in assuming that only 
a single acid was formed was admitted in a note communicated to 
the' British Association at Dover in 1899 {Report, p. 687). 

I determined to extend the inquiry on the crystallographic side, 
with the help of Mr. Gidden, to the complete series of sulphonic 
chlorides and bromides derivable from the p-dichloro-, p-dibromo- and 
p-chlorobromo-bcnzenesulphonic acids represented by the formnl*' 
Cl 

A 

Cl / 

(I.) 

We were able to prepare five of the eight allied compounds in 
measurable form but were unable to obtain satisfactory crystals 
of the chloride of both I and III and did not succeed even in 
preparing the bromide of the latter. The five compounds measured 
proved to be strictly isomorphous and no indication of poly- 
morphism was observed during their examination* it was founds 
however, that the ethylic salt prepared from II stood in close 
morphotropic relationship with the chlorides but was not iso- 
^orphous with them. The chlorides and bromides all crystallised 
in the monosymmetric system, the ethylic salt in the orthorhombic. 
.The' following data obtained at this time show how small were^; 
^0 differences observed between the various compounds and par- 


Cl 

Cl 

Br 

lAsOaH 

A 


1 1 

\/ 


Mso^i 

Br 

Br 


(II.) 

(III.) 

(IV.) 
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in crystailine'fbrm is 'Involved in the 
change fipm sulphohic chloride to bromide than is produced by 
snbstitutmg chlorine for bromine in the benzene nucleus. 


Geometrical Constants. 


Cl :Br; 80,01=1; 4 -.2 
01 ; Br : S0,Br=l : 4 : 2 
Br:Br;S0,Cl = l:4:2 
Br : Rr : S02Br = l i 4 : 2 
01 . 01 ; 80.Rr=l ; 4 : 2 


Aidal ratios. 

Angle. 

Angle 
. 110 j ilo. 

1-1778 : 1 ;2'6216 

108“44'23'' 

se'iy 

1-1708 : 1 : 2-6250 

107 35 21 

9617 

1-1456 : 1 : 2-6331 

110 20 26 

94 6 

1-1516 : 1:2-6635 

109 6 43 

94 50 

1 1664 : 1 : 2-5861 

107 47 42 

96 0 


In communicating our results to the British Association at Dover 
(1899), I stated that I had formed the plan of extending the :■ 
inquiry to the 1 : 3- and 1 ; 2rii-derivatives of benzene containing, 
halogens. I was able to announce that Dr. E. C. Jee had already . , 
neaLred the compounds of the 1:3: t-series and had discovered.,^ 
..that they formed a remarkable isotrimorpAous group bearing no- 

"apparent relationship to the pararseries. 

The following year (1900) at Bradford, it was stated in the First 
1 Report of the. 'Jommittee on Isomorphous Derivatives of Benzene 
(p, 167j that the series included anorthic, orthorhombic and mono- 
sj'mmetric terms, as shown in the following table : 


Crystallographic system. 






-- 

- 

_ 




Ortho- 

Mono- 

1. 

3. 

4. 

Anoithir.. 

, rhombic. 

symmetric. 

Cl 

Cl 

SOjBr 

stable 



Cl 

Br 

S0..Br 

stable 



Di- 

Cl 

SOoBr 

stable 



hr 

Br 

SO,Br 

iabilu 

— stable 


Br 

Br 

SO.>Cl 

(labile) 

— sUible 

labile 

Br 

Cl 

SO..C1 


stable 

labile 

Cl 

Br 

SO.C1 


labile 

— >• stable 

Cl 

Cl 

80,01 


labile 

— > stable 


Of these eight substances, it was pointed out, three are stable 
in the anorthic system, three in the orthorhombic system and two 
in the monosymmetric system. Change of the one form into the 
other had been observed in four cases (4, 5, 7, 8) on allowing the 
fused substance to cool on a microscopic slide, the direction of the 
change in each case being that indicated in the table by an arrow. 
A labile anorthic form of dibromobenzenesulphonic bromide (4) 
had been crystallised out from solution ; moreover, it had been 
found that each of the four sulphonic chlorides (5 — 8) can be 
caused to crystallise in the alternative system by admixture with a 
aulphonic chloride which usually separates in that systeih. It had- 
been possible to determine the symmetry of all the forms referred 
^0 in the table by crystallographic measurement, with the single 
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lUoride but the ozistence of this form was, indioafi 
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itorphous chango which oi^rs on cooling from the mel^g pcic^ . 
itfi afanospheric temperature. 

E tn 1902, at Belfast, I was able to report that Dr. Jee had al# 
practically completed the examination of the second of the three^ 
feeries of 1 ; 3-derivatives (the 1:3; 5-sulphonic series) and that' 
phese constituted an isotetramorpKous group, as shown in the' 
Ifollowing table: 

Crj'stallflgiayliic systems 


¥■ 

1 

Orientate 


Mono* 

Mono- 

^ No. 

1. 

3. 

5. Anorthic. 

synunciric. 

symmetric. Anorthic. 

1 1 

Cl 

Cl 

SO^Br stable 

stable 



Cl 

]ir 

SO^Br 

.stable 


1 3 

Br 

Br 

S0..Br 

stable 

labile 


Br 

Br 

so;ci 


stable 

i ■ 5. 

Br 

Ci 

S0.>01 


stable 

'■ 6 

Cl 

Cl 

SOg'CI 


stable 

'f In this 

series 

also the dibromobenzenesulphonic bromide is the 


means of establishing the relationships between the various terms,' 
‘having been obtained in two distinct forms. But in coioparison 
^th the 1:3; 4-series, the order of stability is reversed, the 
transition temperature becoming lower in passing down the series. 

■ The third 1 1 3(2 sulphonic)-serics has given the gresitest trouble 
■and up to the present time I have succeeded in obtaining only one 
^ its terms. 

liln the case of the 1; 2-series, five of the eight terms of the 
S : 2 : d-series have been measured by Mr. H. Harding, namely, the 
'chlorides derived from acids 1, 11 and IV and the bromide of II : 


hCl 

Cl 

/Vf 

Br 

/^Cl 

Br 

,/\Br 

1, ■■ 
ii' 

I 

\/ 

1 i 
\/ 

\J 


SO.H 

SO„H 

SO^H 

) 

(II.) 

(III.) 

(IV.) 


; Of the chlorides, I and II arc practically identical in form ; the 
chloride of TV has been obtained in a distinct form, belonging, 
however, to the same crystalline system as I. The bromide of II 
has been obtained in both forms, so that it establishes a connecting 
lint between the two isomorpbous series which evidently exist. In 
ihia series, the measurements are made with particular difficulty. 
Owing to the low melting points of the compounds and their marked 
^dency lo crystallise in very thin, micaceous plates. Several 
janilides of this series have been examined and* found to exist i^ 
iw&'&aas. 
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the pr^p^ra^ipy of; the second ; 
j [€h* i:‘ 2p TOlphomc)-d6rivative8] are not yet overcome. ' 

In planning the inquiry, I hoped that it -would be possible, 
erentuallj ip deduce from the data obtained definite conclusionsj 
^rmitting of the correlation of external form with 'internal;' 
Biolecular structure. The regular relationahipa discovered in the| 
course of the work served to justify this expectation but tHere'| 
was no obvious mode of discussing the data with such an object ia ^i 
view. I hesitated to publish results which I could not interpret! 
in some definite manner. At this juncture the masterly memoir of 
Barlow and Pope was published, connecting crystalline form with'^ 
molecular configuration; hope arose in my mind that it would ' 
be possible to interpret our data in the light of their views. 

It appeared desirable to deal first with the 1 : 4-serie8, in which’* 
the simplest relationships prevailed between individual members. 

I was fortunate in securing the assistance of two of ray students'," 
Messrs. Colgate and Rodd. With their aid, the earlier work has 
■|n revised and the series extended, so as to include the 1 : 4-iodo-^ 
jBvell as the^ phloro- and bromo-derivatives and a variety of-* 
aulphonates — eycroal salts and simple and substituted amides — 
twenty-nine in all. The results at which they have arrived, 
described in the following memoir, appear to afford clear proof of 
the existence of a henzeTic framework in all the molecules ; it would 
peem thprefore, taking also into acctount the results previously aiTived- 
at by Jerusalem in the case of certain nitro-compounds, that the 
scheme put forward by Barlow and Pope is one which will embrace'^ 
the benzenoid compounds generally. 

Dr. Jee’s and Mr. Harding’s measurements of compounds of the- 
1 ; 3- and 1 : 2-series will be described and discussed in later com^ : 
munications ; the conclusions that can be deduced from them appeari 
to be similar to those arrived at in the case of the 1 : 4-compouudaes 

A clue having been found, I hope at no distant date to complete;^ 
the task which I have undertaken and that it will then be poffiible 
to discuss and define the manner in which tho superstructure • is 
erected upon the benzene framework. The material collected will 
also need discussion in other directions. 

When the series is completed, if only the sulphonic chlorides and 
bromides of the dichloro-, dibromo- and bromochloro-benzenes are 
measured, forty-four different types of compound will have been 
examined. Thirty of these have been measured already. We shall 
then have ascertained the angles, so to speak, of almost every possible 
facet that can be developed on the benzene molecule. If, as appears 
^ be probable, a substructure of benzene be always revealed, whatr 
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p|f,er the nature of the compound, the proof 
Ke structural elements preserve their individuality, m thenrolecule, 
^0 have arrived at such a result will be more than ample reward 
pot the large amount of time and labour spent on the inquiry. ' 
llhosa engaged in the study of constitution have long been satisfied 
Sfeit they are dealing with realities and that the formpte in 
&hich they have expressed their conclusions must be given actual 
^alue. Structural formulae, however, are as much symbolic of 
ffunction as of the relative arrangement of the parts j that it should 
She possible to go further and define the position of those parts in 
Ispace and the geometrical outcome of their arrangement is a 
ITcmarkablo achievement in which chemists may well tako pride. 

I would urge in conclusion that the value of crystallography to 
the chemist should be more fully recognised. The discipline the 
^study affords is in itself of very great value. But it is only right 
that the chemist should understand and be able to use the language 
in which alone the crystalline substances he prepares can be, 
described. Analysis is not a means of defining any particular 
Bubstance; hut if crystalline form be determined, a substance is 
defined for all time and can always be recognised. 

The early stages of this work were carried out with the assistance 
of Mr. Pope, then Instructor of Crystallography in our College; 
later workers have been aided by Dr. Lowry, his successor. I have 
to thank both these gentlemen. We are also greatly indebted to , 
PProf. Pope for the aid he has given us in our recent discussion of ! 
? the data. I have also to acknowledge the help I have received from' 
the Government Grant Fund of the Royal Society and from the 
British Association. 

Chemical DEPAitruEST, 

City ano Oijilus of Lokoox Institute, 

Central Tecumcal College, 

S. Kensington, Lo.vdon, 
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Q-^\;^l\l.~—Mo)'f}idhgical Studies of Benzene Beriv-* 
atives. , Part II. Sulplumie Derivatives of the 
1 : i-Di-derivatives of Benzene containing Ealogensi. 

Bj RiaiNALD Thomas Cowatk and Behest Haert Rodd. 

Kins sulpboDic acids of benzene are pc^ible containing two halogen 
atoms— either chlorine, bromine or iodine — in the paia-position in the ' 
nucleus; simpler derivatives of all o! these have been prepared., 
and have been subjected to careful goniometric examination. The i 
axial ratios and other quantities connected therewith are stated in 
the table on p. 1590. AU the compounds examined crystallise in the/, 
monosymmetric system, excepting those nuQibered 28 and 29, which ; 
are orthorhombic. : , 

The nine possible sulpbonic chlorides have all been obtained in j 
a form suitable for measurement but several of tlie corresponding, 
bromides have not yet been isolated, as dldiculties attend their^ 
preparation ; all that Lave been examined fall into one or other of 
two crystallographic groups ; in each of these groups the individual 
members have similar geometrical constants and are similar in habit 
and general crystalline form. The first group includes the substances 
numbered 1 to 12 in the table; the second comprises substances 13, 
14 and 15. It is noteworthy that each series includes one of the 
isomeric chloriodobenzenesulpboDic chlorides but that the sulphonic 
bromide of the 1 ; 4 : 2*suiphonic acid oc^curs in the same series as; 
the chloride of the isomeric l:4:3-acid. This behaviour is an 
indication of isodimorphUm, and on one occasion a crop of crystals of 
a labile modification of the I ; 4-iodochlorobonzene-2-8ulphonic chloride 
was actually obtained : these crystals rapidly became cloudy and 
opaque after removal from the benzene solution but melted at 70°,:, 
the melting point of the stable form. Apparently the labile form 
can be obtained by suddenly cooliug the molten substance, as when 
thus treated the compound melts at 62°. In the case of 1 : 4-bromo- 
iodobenzene-2-sulphonic chloride, not only was a similar crop of labile 
crystals obtained but it was found possible to measure it. The result 
showed clearly that the modification belongs to the first or large 
group; the stable modification, which we have not yet obtained in 
measurable form, is presumably a member of the second group. 

Although the axial ratios of the members of the two iSeries are 
widely different, on comparing their equivalence parameters it is 
obvious that the substances are closely related.* 


* As defined by Barlow and Pope, the equivalence parameters represent the 
dimensions of a parallelopipedon the edges of which aie parnHcl with and pro- 
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i^ingS benzene uBiteor mbleouies'io 
„.if ^Ws., 1906, 89, 1699); these are derived respeotlyely froit 
^^^^BX&gonal and the cubic closest-packed arrangement • pf equal 
j^eres. The former type of arrangement is exhibited in the known ■ 
Mhorhombic modification of benzene, which has the axial ratios > 
A :5:c-0'891 : 1 ; 0-799, Barlow and. Pope having shown clearly that| 
^ese constants are obtainable by a alight distortion of the completely,^; 
-hexagonal mode of packing the benzene units ; this arrangement U 3 
known as the hexagonal marshalling of the benzene units. Calculating 
from these axial ratios and taking into account the valency volume of |i 
the hydrocarbon (W‘=30), the equivalence parameters of this type of ;] 
marshalling of the benzene assemblage are a: :y : « = 3*101 :3'480 :2'780. ■ 
;These numbers represent translations in the crystalline benzene| 
Tassemblage in three directions at right angles on inspection of the ;• 
:Barlow-Pope diagrams, it is obvious •that the value ss=2'780 is & 
measure of the height of two links in the column of carbon spheres in -i 
the assemblage. Whilst the diagrams represent the « value as being 
very slightly less than the sum of the diameters of one carbon and 
.<me hydrogen domain, the quantity y * 5’480 is twice the diameter of 
carbon domain. These quantities refer to dimensions in the 
^assemblage after suppression of the interstitial space. It h&s been 
^nhown by Barlow and Pope and by Jerusalem that the dimension 
j^sa2'780 occurs as one of the equivalence parameters in a large 
^.number of benzene derivatives wliicb have been crystallographically 
^examined and it has been concluded that when hydrogen atoms 
nn the benzene molecule are displaced by other atoms or radicles, the 
j.columns of carbon spheres in the crystalline assemblage referred to 
f jJwve retain their structure intact and are merely moved apart to 
^accommodate the substituting groups. 

The alternative mode of close-packing the benzene units in homo- 
geneous assemblage is derived from the cubic closest-packed assemblage 
^of ecpial spheres; in this type of assemblage tho .« dimension must be 
iTather smaller than in that previously considered. As this assemblage 
s^pTBsents a rhombohedra! form of arrangement, it is termed the 
rhombohedral marshalling of the benzene units. The marshalling 
-[being rhombohedral, crystals affecting this type of structure must be 
'.;expected to exhibit (a) p.seudo-hexagonaI symmetry, one of the axial 
pntios approximating to 1:1*1547 or 1:0’8165; on the other hand, 

jgjipiti^l to the crystailogniphie aies, ita volume being numerically equal to the 
of the fundamental valencies of the atoms in the molecule. The equivalence 
IpinUhOters of the. substances described are calculated in the case of compounds 1 to 
1^4 from the axial ratios deduced from the actual mcaeiiiements, no fractional pari? 
^ the axial ratios beinj; used. 
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^"“'o ' - .W'^cloaeSt-pi^tf asBomblage of equ^ 

^ ^&ySip Sww (i) pseud(Miubic s^metry.^ In the case 
of (a), one^fiifee ©qui^il^ce parameters should hate a value somewjiat 
: fogs than 2'78) whilst in the case of ( 6 ) the v|Ine somewhat less than 
> 2*788 cannot appear but either two or the three equivalence parameters 
■ should be nearly equal. 

Jerusalem has shown clearly that the anticipations expressed above, 
which are summarised from Barlow and Pope’s description {loe. cit., 
p. 1692), are realised in the results obtained by the crystallographic 
Examination of the picrates and atyphnates (Jerusalem, Traus., 1909, 
95, 1275). 


Inspection of the equivalence parameters of the sulphonic chlorides 
and bromides recorded in the table on p. 1500 shows that with the 
exception of No. 13 all include a z value appreciably less than 2*780 j 
the values lie between 2*661 and 2*741, the total variation being about 
3 per cent. 

Further, in Nos. 1 to 12 the ratio c:b approximates to the 
hexagonal ratio of 1*1547 : 1 ; in Nos. 13 to 15 tbe ratio ap- 
proximates, although less closely, to the alternative hexagonal ratio 
of 0*8165 ; 1. There is thus considerable evidence that all these 
subatancea are ur tho rhombohedral type of marshalling, with the 
possible exception of No. 12, in which the z value is nearly appropriate 
to the hexagonal marshalling. The considerable difference between 
the /3-angle for No. 13 and those for Nos. 14 and. 15 confirms the 
suggestion that both types of marshalliog occur in tbe three substances. 
Another point of interest in connexion with tbe equivalence parameters 
is that when it is possible to compare the numbers for corresponding 
sulphonic chlorides and bromides, as in pairs 1 and 2, 3 and 4, 7 and 8 . 
10 and 11 , the y parameters are nearly identical j the morpbotropic 
relationship thus displayed, however, is only revealed by the equiv- 
alence parameters. 

We have determined the axial ratios and equivalence parameters ol 
a considerable number of sulphanilides and sulphotoluidides derived 
from the chlorides. Most of these substances crystallise far more 
readily than the chlorides and bromides in measurable form and ma| 
therefore be measured accurately with facility. The equivalence 
parameters deduced for these substances are such that they must 
be supposed to exhibit one or other of the two kinds of marshalling 
already discussed. 

Tbe anilides and toluidides are in several cases iBodimorphous. Furs 
p-dibromobenzenesulphanilide, for example, crystallises from acetone 
m a labile form ; when removed from the solution, the crystals are 
brilliant and transparent but almost immediately become opaque 
the crystal faces dull; the measurement of this compound was 
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||ltei^<>re^k"&atter of some difflcoltyi It appearB^tbat^tS'^.^gence of 
^ince of anlfinQ in ibe solution always ensures the deposition of the 
^inpound in the stable form. 

;4-Ohlorobromobenzoiie-2-sulpliaiiilide is another similar case. Oiily 
pa few measurements of the labile form of this compound were obtained 
[Ibut judging from these and froq^ the forms appearing on thecrystalsit 
|il8 closely isomorphous with the labile form of p-dibromobenzenesulph. 
: anilide. All the other anilides studied up to the present have been 

obtained as yet only in a stable form. The following data have been 

deduced from the measurements made of the anilides : 

Orientation. 

1. 4. 2. a : b : e, B. a: : y : 2. M, p 

17 Cl Br SO^-NHFh 1-339 : 1 : 1 058 98” 7' 7'752 : 2-894 ; 3 062 1S8»’ 

18 Br Cl SOj’NHPh 1 -338 ; 1 : 1 *047 98 30 7-776 : 2 906 : 3-043 m 

19 Br Br SOj-NHPh 1 -329 : 1 : 1 -025 97 58 7793 : 2 932 ; 8 005 143 

20 I Cl SOj'NHPh 1-350 : 1 : 0-997 97 15 7-943 ! 2'942 : 2-933 168 

21 I Br SOa-NHPh 1-329:1:0-979 97 18 7-909 : 2-978 : 2'913 150 

22 Br Br SO,‘NHPh 1-372:1:1-168 97 50 7*631 : 2-761 : 3-234 U3 

The valency volume of the anilides is 68 ; the parameter values are 
obtained by multiplying the a axial ratio value by 28. These anilides 
evidently constitute a well-deBned' isomorphous group. The fact that 
a number approximating to 2*9 occurs twice in each set of equivalence 
parameters is an indication that in each case the axial directions have 
been so chosen as to demonstrate the p.seudo>cubic nature of the 
assemblage, a possibility which we have already considered? The 
^■property of exhibiting pseudo-cubic symmetry being characteristic 
of the rhombohedral type of marshalling of benzene units, we conclude 
that the anilides display that type of marshalling in their crystals. 
The compound numbered 22 is the labile form of p-dibromobenzene- 
sulpbanilide. Its crystals evidently display hexagonal marshalling, as 
the number 2 78 occurs among the parameter values. The labile form 
of 1 :4-clilorobromobeDzene-2-snlphanilid8 (17) we have proved to be 
isomorphous with (22), although we have not been able to measure 
it completely. 

It is clear from the evidence that the sulphanilides form an iso- 
;dimorpbous group of substances, as each of two of the compounds 
hag been obtained in two forms, one stable and the other labile, the two 
stable forms and the two labile forms being respectively isomorphous. 
As the stable crystals exhibit rhombohedral and ihe labile hexagonal 
marshalling, both types of arrai>gcment characterUtic of benzene aie 
represented in this group of cooipounds. 

To contrast the toluidides with the anilides, we have prepared and 
measured the o-, m- and p-toluidides of 1 : 4 -(-ldorobromobenzene* 2 -sul' 
phonic acid and also the p*toluidide of p dibroniobenzeuesulphonic 

’ acid,; The results obtained are as follows : 
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i i ' a ‘ ^ ' 

CHa 

a : 6 : c. 


* : y ; z. 

of ratios. V. p.-:-' 

20 

,1 

a Bt 809-KH< } 

0*727 : 1 : 1-195 

102“ 5' 

8*122 : 2*792 : 8*262 

4a 

181* * 


CHa 





'• -^7 

21 

a Br SOa'NH<^^ 

0-751 : 1 : 1154 

100 87 

8*480 : 2-782* : 3-210 

4a 

159*8 ^ 

22 

Cl Br 302*NH\ /-CHa 

0*767 : 1 : 0-959 

9625 

9-022 : 2-940 : 2-820 

4a 

157 

23 

Br Br SOa'NB'.^^]^CH 3 

0-764 : 1 : 0-959 

98 32 

9-001 : 2-943 : 2-824 

4a 

152 -'i* 


A striking fact ia disclosed in these results : the o- and m-toluidides 
are obviously derived from the labile anilide, being of bexagonal| 
marshalling, as the presence among the parameters of the number 2'78i 
indicates the jo-toluidide, on the other hand, is, clearly derived fronr^ll 
the stable anilide, being of rhombohedral marshalling and exhibiting/* 
pseudo-cubie symmetry. ..-^V 

The following comparison gives emphasis to these relationships ; :|i:; 


X : y : z. . 

liMlo anUide (19| 7'631 : 2-781 : 3-234 
s-Toluidide (20) .. 8 122 : 2-792 : 3-262 
m-Toluidide (21) . . 8-430 ; 2-782 ; 3 210 

. * 


z I y : t, 

Stable auilide (14) 7-762 : 2-8&4 : 8'062 ■ 
Stable anilide (16) 7795 : 2 952 : 8-005 r 
;>.Toluidide (22) ... 9-022 12''940 : 2-820 • 
;<-Tolui<lido (23) ... D’OOl : 2‘945 : 2 824 


-The greater part of the change of the dimeosions conditioned by the 
introduction of a methyl group in place of an atom of hydrogen 
occurs in one direction, namely, on the x parameter. 

Indications of dimorphism have been observed in the case of the 
o-toluidide (20). The melting point of crystals separated from acetone 
is 151° If the melted substance be suddenly cooled, however, it . 
assumes the vitreous or isotropic state but when gently warmed the 
solid crystallises in a form which melts at 142— li3°. 


It is clear from the occurrence of the value 2 ’78 in the equivalence 
parameters of the anilides and toluidides that in these compounds the 
two benzene nuclei must lie in the same plane. Barlow and Pope have 
shown this to be the case in other compounds containing more than 
one benzene nucleus, for example, in triphenylmethane. 

We have also prepared the methylic and ethylic salts of p-dibromo- 


benzenesulphonic acid and the ethylic salt of 1 : 4-chloroiodobenzehe- 
2-8ulphouic acid. The two ethylic salts crystallise in the orthorhombic 
and the methylic in the monosymmetric system. All were obtained in 
measurable form only after considerable trouble. 

The following results were obtained : 



Fractious 

« ; & ; c. IK of ratios, x : y i g. j8. 

2-445 : 1 : 1‘167 44 — 5-996 : 2*454 : 2-980 94"0' 

1-197:1:1-066 50 2a 6-465 ; 2'697 : 2*872 90 0 

1-294 : 1 : 1*114 50 2a 6*697 : 2-689 : 2*883' 90 0 
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The y j^iameter values may be regarded as indicsafcing that these 
compounds are of rhombohedral marshalling, the y value being Boiae- 
,what less than the « = 2*78 value characteristic of benzene. 

To sum up,, it is apparent that all the compounds described in the 
pr^ent communication are of two typ^, one derived from the hexa* 
gonal and the other from the cubic mode of packing equal spheres in 
the closest possible manner. 

It is to be supposed that the carbon atoms in each molecular complex 
are arranged in almost exactlythe same manner as are those in crystal- 
line benzene and that the substituting atoms or groups take the place 
of the hydrogen atoms they displace by expanding the benzene 
assemblage in two only of the three possible directions. The ortho- 
rhombic symmetry of the benzene assemblage is usually lowered, 
however, to monosymmetric symmetry^ the shear which causes thia 
change taking place in a direction panillel with either plane of sym^ 
metry of the orthorhombic assemblage, so that the value 2*78 is found 
on either the y or the z parameter in the monosymmetric derivative; 
thus in the case of 1 : 4-chloroiodoben2ene-2-sulphonic chloride this 




Orientation. 


axi.il ratios. 



Equivalenee 

paraineters. 



1. 

2. 

4. 

ft; 

U ; c. 


W. 

X \ y : z. 

M,p 


Cl 

SojCl 

Cl 

2-4'0 

\ : 1 179 

97’2.V 

SO 

5-696: 2-325; 2-741 

58' 


Cl 

SOoBr 

Cl 


1 : 1-lW 

VS 41 

30 

5-765; 2-323: 2700 

74 


01 

80.4.11 

nr 

2-iiini 

1 ; 1-I7S 

97 40 

30 

3-790 : 2-308; 2-718 

66 

4 

Cl 

SO^Br 

Br 

2-.--31 

1 ; 1-171 

iW3j 

36 

5-840 : 2-307 ; 2702 

no 


Dp 

SOgCl 

Cl 

2 3}'S 

1 ; M33 

5 


3-085 : 2-8T0 : 2-087 

40 


Br 

SOnBr 

Cl 

2-I3S 

1:1115 

974.7 

36 

.5-735: 2-352: 2-693 

63 


Br 

SOftCl 

Br 

;:'47ij 

1 : 1-144 

9:. 20 

36 

.')-787 : 2-337 ; 2-674 

71 


Br 

SOjBr 

Br 

2-479 

1 ; I I I ') 

90 49 

36 

5 796 : 2-338 : 2-676 

114 



SOgBr 

Cl 

2 169 

1 : 1-IW 

WOO 

36 

5-761 : -2-383 : 2-692 

102 

10 

Cl 

SO4CI 

1 

2-‘i.S3 

1 r l-i:« 

99 7 

36 

5-914 : 2"289 : 2-692 

83 

11 

Cl 

SO-aBr 

I 

2 .507 

1:1-107 

100 30 

80 

5-912 ; 2-303 : 2-6S9 

148 

12 

Br 

80«C1 

I 


1 : l-liiS 

SU 2.3 

30 

5-882 : 2-302 ; 2 66C 

91 

18 


SOi'CI 

Cl 

0-729 

1 : 0-054 

99 42 

36 

3'0&5: 4-247; 2-779 

70 

14 


8O0CI 

Br 

o-si.; 

1 :fl673 

W28 

36 

3 -SOI; 4-040 : 2-719 

97 

15 


S02C1 

I 

0-88:7 

1 ; O-iiOS 

W22 

30 

3-409 : 8-986 : 2-661 

132 

16 

Cl 

SOa-XHz 

Cl 

0-423 

1 ; 0-121 

91 11 


2-573: 6-076: 2-558 

182 

17 

Cl 


Br 

KtW 

1 : IICiS 

98 7 

68 

7-752 ; 2-894 : 3-06-2 

133 

18 

Br 

80.,'KHPh 

Ci 

1-8.3S 

1 : 1-04? 

98 80 

04 

7-776 : 2-908 ; 3-043 

164 

19 

Br 

80^'NHPli 

Br 

1-329 

1 : 1 -or. 

V7M 

68 

7-703 ; 2-932 ; 8-005 

143 

20 


SO./SHPI1 

Cl 

1-350 

1 : 0-997 

97 16 

CO 

?-943 : 2-942 : 2-083 

168 

21 


SlJo'NHPh 

Br 

i-.'i^a 

1 : 0-979 

97 IS 

68 

7-909 :-2-976: 2-913 

150 

*•22 

Br 

SO/SHPJi 

Br 

1-372 

1: 1163 

97 50 

G8 

7 -C81 : 2-781 : 3-234 

143 

23 

Cl 

ClIs 

1 

SO.-.Xh/”^ 

Br 

0-727 : 

1 : 1-19'. 

10-2 5 

74 

8-1-22 : 2-792 : 3-202 

551 


CB3 

_[ 


24 

Cl 

S02‘NH(^ 

1 1 

Br 

0-751 : ] 

1 : 1-154 

100 37 

74 

8-430 : 

; 2-782 ; 

: 3-210 

169 

25 

Cl 

SOj'Nu/~;>CUs 

Br 

0-767 ; 1 

1 ; 0 -a59 

9825 

74 

9-022 : 

: 2-940 : 

: 2-820 

157 

26 

Br 

S02’NH<^ 

/CHj 

Br 

0-764;] 

[ : 0-959 

9S^2 

71 

9-001 

: 2-943 ; 

; 2-824 

152 

27 

Br 

aOsUe 


Br 

2-443 : : 

1 : 1-107 

94 0 

44 

6-995 : 

: 2-454 : 

: 2-950 

63 

28 

Br 

■SOsEt 


Br 

1-197:’ 

1:1-065 

90 0 

50 

0-455 

; 2-697 ; 

; 2-87-2 

106 

i29 

i 

SOjEt 


Cl 

1-294 ; : 

1 : 1-114 

90 0 

50 

6-697 : 

; 2-589 ; 

; 2-883 

88 


Labile form. 
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number is; found on the n parameter, whilst in that of the labile 
P^ibromobenzeaesulpbanilida it occurs on the y parameter. 

The halogen atoms appear to displace one another in the molecule 
without producing more than a slight change in the relative dimen- . 
sions of the structure. 

The preceding is a complete list of the compounds described : 


1 . ^-DichlQrohenzene&idplionic Cldoride. 

Great difficulty was experienced in obtaining this substance in 
measurable crystals. Until highly purified, it did not crystallise at 
all the solution solidifying as a whole when very concentrated. 
Pleasurable crystals (m. p. 38*’) were at length obtained from a 
solution in benzene kept at the temperature of melting ice. [Found, 
(sulphonic) 01= U'43. Calc., CI = 14'4G per cent.] 

System : Monosymmetric. 

Axial Katios: a : 6 :c=2-450 :1 : M7D ; /3=07‘^2b'. 

Equivalence Parameters: a: :y :«“5‘696 : 2'325 : 2'741. 

Forms observed : {100}, {111), {001}. {110}, {111}, {221}. 


The following rr^asurements were made : 
No. of 


Anglfi. 

observation?. 

Limits. 

Mean. 

C/il«iiktcil. 

100 ;110 

10 


fi7''3S' 

— 

110 : IIO 

9 

44 85 -4:. 2 

44 45 

44“44' 

100 : 111 

U 

7U 35 — 77 33 

77 5 

— 

111 : ill 

8 

34 9 -35 8 

34 34 

84 37 

111 : 100 

7 

68 18 - 68 23 

68 19 

68 18 

COl : 111 

8 

53 11 -53 2.5 

53 16 

53 23 

111 : no 

2 

39 14 -39 35 

39 23 

39 26 

001 : ill 

2 

4r47' 

49 17 

49 56 

100 : OOl 

5 

97 22 -97 28 

97 25 

— 

001 ; Too 

5 

82 30 —82 34 

82 33 

82 34 

111 : 111 

2 

95 47 -95 51 

05 19 

96 2 


2 . p- DicldorohmzeiiesulijJionic Bromide. 

This substance was pi’opared and measured by Gidden. The axial 
ratios given by him were recalculated for a different value of jS. His. 
data with corrected indices for the faces are given below. Melting 
point 74° ; 

Axial Ratios : tt :&:c = 2’490 ; 1 : 1'166 ; ^ = 98°4r. 

Equivalence Parameters : a: : y : s=5'785 ; 2'323 : 2'709. 


Angle. 

No. of 
observations. 

Moan. 

Calculated. 

Ill : 111 

41 

96^ 0' 

— 

100 : 111 

63 

78 12 

— 

100 : 001 

10 

81 19 

— 

in : 001 

10 

.5314 

53“12' 

100 : no 

4 

67 53 

67 54 

111 : 110 

2 

52 20 

62 18 
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6.' 1 :4-5rM)«>«8i)roSenMJi«-2-«rfjoiontc PAforliiKi'. ? ■ 

-/• .; -- vr -^i,. 

^ In preparing |his compound, even more difficulty was esperiencgij 
m crystallising it than in the case of |)-dichlorob6nzen6sulphonic chloride. 

benzene or a mixture of benzene and light potroleum, h 
separates in very thin, hexagonal plates melting at 46° ; by keeping 
the solution at 0°, thicker crystals are obtained but their laminated 
istmcture renders them useless for purposes of measurement ; ultimately 
measurable crystals were obtained from a mixture of benzene with 
petroleum boiling at 100 — 120°. [Found, (aulphonic) Cl = 12*17 
CgHgOgClgBr requires (sulphonic) 01= 12’23 per cent.] 

System : Monosymmetric, 

Axial Ratios : a: b :c = 2‘398 : 1 : 1*133 ; /3 = 96°5'. 

Equivalence Parameters : a: ;i/ :s = y‘685 : 2 370 : 2*687. 

Fqrms observed : {lOOj, {001}, {110}, {111}, {221}, 

The following measurements were made : 

No. of 


Angle. 

oliservatioiis. 

Limils. 

Mean. 

Calcidate^ 

100 : ni 

13 

76“ 5'- 76'38' 

76‘'18' 


111 : loo 

11 

103 27 -103 51 

103 41 

103*42' 

100 : 001 

11 

95 -29 — 96 25 

96 1 

96 5 

001 : 100 

12 

83 30 — 84 29 

83 55 


001 : 111 

15 

51 30 - 52 27 

52 7 


111 : 110 

2 

40 4 - 40 13 

40 9 

4015 

111 : 22l 

4 

61 43 — 62 19 

61 55 

61 59 

221 : OOI 

2 

65 32 — 65 48 

65 40 

65 54 

100 : 221 

3 

66 40 - 07 16 

66 55 

66 54 


6. 1 : i-B7'omoclUorobenzene‘2-8iilphomc Bromide. 

This compound was measured by H. Harding; it melts at 8S°. 
System : Monosymmetric. 

Axial Ratios: a ;6 :c=2*4383 : 1 : 1-1456 ; j8 = 97°45'. 
Equivalence Parameters : x : y : 3=5*735 : 2*352 ; 2*693. 

Forms observed ; {100}, |001}, {111}. 


No. of 


Anglo. 

oKseryations. 

Tiiniitq. 

Iklcan. 

Calculated. 

100 : 001 

8 

82” 2' 82'’38' 

82“16' 

— 

100 : 001 

5 

97 34 —97 48 

97 45 

97 45 

001 : 111 

4 

52 37 —52 42 

52 39 

62 88 

100 : 111 

8 

77 14 -77 38 

77 27 

— 

in : m 

4 

85 14 —85 23 

85 19 

— 


18, I •A’BromocIilorobenze7xe-2-sulphanUide. 

This compound crystallises* well from acetone in prisms melting 
164° 

System : Munosymraetric. 

Axial Ratios: a :5: c= 1-047 : 1 : 1’338 ; jGf=98°30'. 
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2a.'^ith’^)f =68; x-.y.z = 

7.j76;2M:fSi3! , f 

■Forms observed : {100}, {001}, {101}, {lOT}, {111}, {UT}, {121}. , 

The following measurements were made : ^ 


No. of 


Angle. 

observatiaos. 

Limits. 

Mean. 

Calculated. 

101 

001 

6 

40“57'— 

41*33' 

41" 9^ 

41*11' 

100 

101 

8 

66 57 - 

57 36 

57 20 

57 19 

100 

loi 

9 

46 17 — 

47 16 

46 54 

46 45 

101 

ool 

7 

34 17 — 

35 25 

34 30 

34 45 

100 

001 

12 

98 4 — 

98 55 

98 294 

98 30 

001 

loo 

10 

81 6 — 

81 50 

81 30 

81 so 

100 

111 

25 

65 52 — 

66 28 

66 6 



in 

100 

23 

113 30 — ; 

IM 25 

113 52 

113 54 

lOl 

111 

9 

37 3 — 

37 47 

37 24 

37 20 

111 

121 

8 

18.59- 

19 42 

19 20 

19 25 

lOl 

121 

15 

56 27 — 

56 54 

56 45 

56 45 

121 

121 

25 

66 21 - 

66 38 

66 30 



'lit 

111 

31 

82 22 - 

83 24 

82 47 

, 

Ilf 

111 

23 

96 50- 

97 35 

97 14 

97 13 

HI 

12l 

6 

48 52 — 

49 22 

49 9 

49 14 


A peculiarity of all the crystals of stable forms of the anilides which 
we have examined j that most erratic readings are generally obtained 
from the zone {lOf}, {llTj, {121}, etc., namely, the zone around the 
prism. After examining a large number of crystals, we found that, 
as a rule, the form {121} is accompanied by another very close to it, 
the angle between the two varying from 1° to 3°, somotime.s one, 
sometimes the other being absent, however. Tins explained the 
erratic readings which had been obtained for tlie angle 12l : 121. On 
calculating this angle from readings not involving the erratic zone, we 
found that the smallest readings of the angle—wbich were remarkably 
constant— agreed with the calculated volue. The same peculiarity 
was observed in the case of all the anilides of this series that we 
examined. 


3. 1 : i-Bromochlori^nzene-Z-sulphonic Chloride. 

This chloride crystallises with great facility fix)m benzene iu rhombs 
or rhombic plates, melting at 66°. [Found, (sulphonic) Cl =-12-16. 
Calc,, Cl = 12'23 per cent.] ' 

The substance was measured originally by W. T. Gidden. A few 
measurements which we made agree with his, Tho axial ratios are' 
calculated from his data, 
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System: Konosymmetric. , , 

AiialRatios: a:6:c=2'569:l:M7S; ,S = 97°40' 
Equivalence Parameters : fl::y ;3 = 5-790 :2-308 ; 2'718. 


Angle. 

No. of 
ohscTvotiona. 

Mean. 

Calculated, 

Ill : 111 

59 

96*15' 

_ 

100 : 111 

81 

77 37 

— 

100 : in 

23 

68 28 



111 : 111 

24 

33 56 

33*55’ 

no : in 

2 

39 32 

39 34 

111 : in 

7 

103 2 

103 4 

221 : 111 

3 

60,55 

60 50 

111 : 221 

7 

16 5 

16 6 

221 : no 

3 

21 19 

21 16 


4. 1 : i-Chlori^romohenzeM-^svlphonic Bromide. 

This bromide was measured by Gidden. It crystallises readily 
from benzene in the usual rhombs (m. p. 110°) characteristic of these 
compounds. 

System : Monosymmctric. 

Axial Ratios, calculated from Gidden’s data : a:6 :o-2'531:l;M7I j ' 
;S = 98°35'. 

Equivalence Parameters : a; :y ; 2=5'840 : 2 307 : 2'702. 


No. of 


Angle, 

observations. 

Mimu. 

Calculated, 

111 : 111 

40 

96*17' 


100 : 111 

38 

78 22 

— 

no : ill 

6 

51 55 

— 

110:111 

2 

39 56 

39’58' 

111 :001 

S 

53 13 

5312 

100 : 001 

2 

81 3 

81 25 

100 : no 

4 

68 10 

68 13 


17. 1 'A-VhloT(^romobenzme’2-sul^hanilide. 

This affords an example of a dimorphous substance. When pure 
it crystallises from acetone in a labile form. When the bright 
crystals are removed from tho solution in which they have beoa 
formed, they rapidly become opaque and the crystal faces become 
covered with a fine powder. These crystals are very soft and fall 
to powder under slight pressure. Owing to the rapidity with which 
transition from the labile to the stable form takes place, great 
difficulty is experienced in obtaining measurements of these crystals. 
A few angles were determined, however, which proved that the 
crystals are isomorphous with the labile form of ^j-dibromobenzeue- 
Bulphanilide, which we were able to measure completely. The habit 
§ind forms present also prove'this to be the case. 

'If a small quantity of aniline be present in the acetone EolutioB, 
the sulphani^ide crystallises in a stable form isomorphous with 
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thus the labile or stable form 
jjB be obtained at will. At times both forms have developed simul- 
taneously in the same solution ; this has also been observed to take 
niece in the case of p-dibromobenaenesulphanilide. Both forms 
melt at 138°. 


(Stable form). — System : Monosymmetric. 

Axial Ratios: a :5 ;c = l‘058 ;1 : 1'3395 ; j8 = 98°7'. 
Equivalence Parameters : a::y :3 = 7‘752 : 2*894 : 3*062. [2a.] 
Forms present: |001[, [101], (TOl!, [Illj, jlll!, {121}. 


No. of 


Angle. 

observatioQS. 

Limits. 

Mean. 

Calculated. 

101 ; 001 

10 

56®3r— 57* 8' 

56*47' 

56*46' 

001 ; lOl 

11 

46 38 —46 56 

46 45 

— 

iOl : lOT 

11 

76 9-76 50 

76 29 

— 

111 : 101 

16 

41 14—11 53 

41 28 

dl 30i 

111 : 111 

15 

82 46 -83 25 

83 1 

— 

111 : III 

5 

96 40 -97 8 

96 57 

96 59 

111 ; 111 

0 

56 39 —57 37 

56 56 

57 6 

111 : 001 

6 

43 —57 40 

57 7 

57 8 

001 : 111 

16 

65 33 -66 9 

65 18 

65 46 


23. 1 '^-CMorohrmnohenzme-^-sulplw-o-foluidide. 

This compound crystallises extremely well from acetone ; it melts 
partly at 143—144°, then resolidiBes above that temperature and 
melts sharply at 161°. When suddenly cooled, it assumes the 
vitreous form; when gently warmed, this crystallises in the form 
which has the lower melting point, the substance melting completely 
at 143 — 144° and not resolidifying. It is evident from this that the 
form stable at the ordinary temperature is that melting at 143°, which 
is metastable at its melting point. 

System : Monosymmetric. 

Axial Ratios: a :J ;c = 0*737 : 1 : 1*195 ; /?=102°5'. 

Equivalence Parameters : a: ; y :a = 8*122 : *1*792 : 3*262. [4a.] 

Forms observed : {001}, {010}, {101}, [101[, {011}. 


No. of 


Angle. 

observations. 

Tiiniits. 

Mean. 

Calculated. 

001 : 

101 

12 

67*30' 

— 68" 8' 

67*47' 

— 

ICl 

lOl 

10 

61 49 

— 62 21 

62 7 

_ 

101 

ool 

11 

49 20 

— 50 35 

50 4 

t 50 6' 

001 

on 

26 

49 10 

— 49 38 

49 27 

— 

oil 

010 

7 

40 21 

- 40 48 

40 31 

40 33 

001 

010 

10 

89 45 

— 90 15 

90 0 

90 '0 


oil 

15 

75 28 

— 76 5 

75 44 

75 46 

5ll : 

loi 

16 

103 50 

—104 39 

104 17 

104 14 

TOl 

on 

12 

65 8 

- 65 30 

65 20 

65 21 

Oil 

101 

12 

114 20 

—114 a52 

114 41 

114 39 
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A, 24. 1 : i-CUorcbrotnoh»tame-i-nilplu>-m-t6luidiiti 

This compound crystallises readily from acetone in six-sided rhombg 
p. I69'5°) the edges and corners of which are truncated, Hg 
fbiir faces of the form |011| were useless for measurement, as they 
gare multiple reflexions in every case. 


System : Mouosymmetric. 


Axial Eatios : a 

:J:c=0-7576:l:M54: 

}3 = 100°37'. 


Equivalence Parameters : 

:*=8-430 

; 2-782: 3-210. 

[4a.] 

Forms observed ; 

: {Oil}. {101), {110}, {101}, {001}. 

No of 


Angle. ob5er\-ations. 

Limits. 

Mean. 

Calculated. 

001 : 101 

20 

49“ O'- 4r58' 

49“27' 

49“28' 

101 : lOl 

47 

e.*) 52 — 66 31 

66 12 


lOl ; 001 

22 

63 49 — 64 46 

64 21 

64 21 

101 : 110 

27 

45 41 — 46 17 

45 58 


110:011 

7 

69 20 — 69 40 

69 30 

69 30 

Oil ; i'oi 

10 

64 70 — 64 50 

64 26 

64 32 

iOl : Oil 

40 

72 51 — 73 59 

7319 

73 21 

Oil : no 

1$ 

56 25 — 57 23 

56 50 

56 56 

110 ; loi 

28 

49 12 - 50 13 

49 43 


no : llo 

6 

73 7 — 73 42 

73 21 

73 21 

no :110 

6 

106 25 -106 57 

106 36 

106 39 


25 . 1 : i-CUori)bro)mhmene-2-su{plio-f-ioluidide, 

This toluidide crystallises readily from acetone in prisms (m. p. 
187°) remarkable on account of the number of faces that in most 
cases are developed upon them. They show a decided rcsemblanoe 
in habit and dimensions to the stable form of the anilide. 


System : Mouosymmetric. 

Axial Ratios : o ; 6 : c = 0767 ; 1 ; 0-959 ; /S = 98°25'. 

Equivalence Parameters ; 9 022: 2-940: 2-820. [4a.] 

, Forms observed: (100), {0l0[,j001[, [Oil], {012}, {212!, {121[, {111}, 

-{101}, {lOl}. 


No. of 


Angle. 

obseivations. 

Tdmits. 

Mean. 

Calculated, 

100 : 101 

4 

4r39'-42“ 9' 

41“66' 

4r52' 

101 j 001 

11 

66 14 —56 53 

56 33 


100 : 001 

5 

98 16 -98 41 

98 30 

98 25 

111 .: In 

31 

57 24 -58 42 

58 3 

58 1 

111 : 121 

24 

18 8 —19 57 

18 55 

18 57 

on ; 012 

23 

25 1 -25 45 

25 23 

25 23 

012 ; on 

21 

17 80 -18 36 

18 5 

18 7* 

idl ;212 

10 

17 10 —18 13 

17 48 

17 45 

212 : 010 

2 

72 11 —72 15 

72 18 

72 15 

101 : 012 

10 

59 47 —60 18 

60 7 

60 8 

To! : 111 

13 

78 30 —79 26 

78 49 

_ 

111 : 012 

20 

40 38 —41 23 

41 31 

_ 

lit; 

5 

39 18 —39 59 

39 31 

89 36 
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'."i 7i \-\i-Dihtmiobmte«tavJplumk CUoride, 

^Dibnmoltnastrdsmlphonic chloride crystallises readily in measur- 
able foriu from a mixture of benzene and light petroleum ; it melts aii 
71 ", (Found, Cl=10'79. Calc., Cl=10‘61 per cent.) 1 

System: llonosymmetric. 

Axial Eatios; a : i : c=2-476 : 1 ; M439; i9 = 95°26’. 

Equivalence Parameters ; 6-787 : 2-337 : 2-674. 

Forms observed ; {100}, {111}, {111}, {100}, {221}. ' 


Angle. 

ITo. of 
observations. 

Liiuils. 

Wean, 

Calculated. 

100 : 111 

19 

76* 2' -76*41' 

76‘’22' 



111 : 111 

4 

33 38 -34 30 

34 1 

33*61' 

111 : loo 

4 

69 41 —69 53 

69 44 

69 47 

111 : III 

11 

85 39 —86 28 

85 57 


100:110 

13 

67 32 -68 15 

07 .55 



110:110 

7 

43 33 -44 30 

44 5 

44 10 

111 : 110 

5 

39 16 -40 42 

39 51 

39 55 

110 : 111 

5 

38 11 -39 31 

38 37 

38 28 


8. 4 ; i- Dibromobenzeneevlpkonic Bromide. 

p■DibTomoben^<nes^Uphollic bromide crystallises well from a mixture 
of benzene and light petroleum in forms closely resembling the 
sulphonic chloride. It melts at 114°. [Found, (sulphonic) Br = 20'96. 
Calc., Br = 21'10 per cent.] 

System : Monosymmetric. 

Axial Batios ; u -. 6 : c = 2-479 : 1 ; 1 -445 ; = 95°4»'. 

Equivalence Parameters ; a;;y -. s = 5-796 : 2-338 : 2-676. 

Forms present; {100}, {111}, |Tll}, {UO}, {3-lT}, {001}. 


Angle. 

No. of 
observations. 

Limits. 

■ Mean. 

Calculate! 

100:111 

27 

77* 0' -77*29' 

77*12' 

_ 

111 :111 

6 

33 41 —34 7 

33 48 

33*51' 

111 : loo 

6 

68 32 —68 49 

68 41 

68 57 

111 : 111 

13 

8.5 15 -85 40 

85 29 

— 

100 : 110 

18 

67 25 —68 21 ' 

67 53 

_ 

110 : 110 

7 

44 3-44 27 

44 14 

44 14 

001 : 111 

4 

49 13 —49 18 

49 15 

49 18 

Hi ; 221 

6 

16 8 —16 27 

18 18 

16 22 

221 ; 110 

7 

21 34 —22 2 

21 45 

21 48 

no :in 

11 

39 53 —40 25 

40 6 

40 IS 

111 :001 

4 

52 5—52 27 

52 18 

5219 

100 : 001 

8 

82 40 —83 40 

83 6 

83 11 

111 : ilO 

7 

63 2 —53 42 

63 18 

53 21 , 

111 : 111 

• 8 

78 4 -78 41 

78 22 

78 23 
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19. 1 : i-Dihr(m\^lmzeMmlphanilide> 
^‘DibrmohenunesulphanUide . — This substance was obtained in two 
forms, a labile and a stable form, under conditions exactly similar 
to those which gave rise to two forms of the chlorobromo-compound. 
In this case both forms were measured. 

The hhile form crystallises well from a solution of the pure 
substance in acetone ; it melts at 143° 

System : Monosymmetric- 


Axial Ratios : 

b:6;(! = 1-392;1 ;M63; 

/S = 97W. 


Equivalence Parameters : 

X :y : 5 = 7*631 

;2-781:3'210. 

[2».] 

Forms present 

; {100}, |010),{111},{111[, {121}. 

No. of 


Angle. olwervatious. 

Tiimits. 

Mean. 

Calculated. 

010 : 111 

11 

46"27'— 

46'37’ 

_ 

010 : 121 

8 

27 33 —28 2 

27 44 

27"64' 

121 : 111 

8 

18 38 18 ns 

18 49 

18 44 

010 : 111 

20 

50 2 -50 57 

50 29 

_ 

100 : 111 

11 

57 47 —58 41 

58 7 

58 12 

111 : 111 

11 

69 26 —70 15 

69 51 


111 : 100 

9 

51 33 —52 18 

51 59 

51 57 

100 : 010 

4 

89 43 —90 16 

89 59 

90 0 


The BtahU form separates in measurable crystals from a solution of 
the substance in acetone containing a trace of aniline. It melts at 143°. 
System : Monosymmetric. ^ 

Axial Ratios: a ; 6 :c=l'329 : 1 : 1025 ; /3=97°58'. 

Equivalence Parameters : x'.y\z = 7‘793 : 2 932 : 3*005. [2a.] 
Forms present : {001}, {101}, {101}, {111}, {111}, {121}. 
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Angled 

No. of 
obserrations. 

Limita. 

Mean. 

Calculated. 

Ml? 101 

11 

74*47'— 76“28' 

75* 7' 

_ ■' 

101 : 001 

U 

57 12 — 57 44 

57 26 

57*26' 

001 ; lOl 

12 

• 47 20 — 47 33 

47 26 

47 27 

001 ; 111 

U s 

65 47 - 66 10 

65 58 

— 

111 : 111 

8 

56 24 — 67 16 

56 38 

56 42 

111 : OOi 

6 

56 58 — 57 53 

57 23 

57 20 

111 ; 001 

15 

113 49 —114 18 

114 0 

114' 2 

111:111 

' 8 

98 0— 98 35 

98 22 

98 22 

111 : 101 

19 

40 24 — 41 7 

40 48 

40 49 

111 ; 111 

16 

81 20— 82 0 

81 38 

_ 

101 : 111 

22 

36 24 — 37 42 

37 5 

37 3 

111 : 121 

• 8 

18 58— 19 51 

19 22 

19 25 

121 : 121 

7 

67 2- 67 8 

67 6 

67 4 

111 ; 121 

9 

49 1 — 49 34 

49 17 

49 17 

121 : 111 

9 

130 24-131 2 

130 42 

130 43 


Fig. 2. 



Labile form of ]\-dibT(n)wbenzcnc9\djih<tnilvic-. 

26. 1 •A-Dih’omohnzmtsul'pho-'^’i/oluidide. 
^■Dih'omohenzenesylpko-'p-toluidide separates readily io measurable 
forms from acetone. It melts at 151”. 


System : Monosymmetric. 


Axial Ratios ; 

o:6;c = 0'7645: 1:0-9595 

; )S = 98”32'. 


Equivalence Parameters : 

X = 9*001 ; 

2-943 : 2-824. 

[4«.] 

Forms present 
{Hi}, {212). 

; {010}, {100}, {001}, {101}, 

No. of 

{fOl}, {Oil}, {012|, {111}, 

Angle. observations. 

Limits. 

Mean. 

Oalcnlated 

Ill : 010 

42 

60"32'— 61*30' 

61* 2' 

— 

Oil :Q10 

26 

46 5 —47 12 

46 28 

— 

Oil : 111 

28 

39 0 -39 51 

39 30 

— 

111 : lii. 

37 

57 0 -58 37 

58 0 

57*56' 

001 : 012 

19 

25 10 —25 55 

25 28 

25 25 

012 : oil 

24 

17 24 —18 40 

17 57 

18 7 

001 :010 

9 

89 41 -90 11 

89 59 

90 0 

100 : 111 

3 

50 57 —51 6 

51 1 

51 5 

in :011 

5 

45 3—45 18 

45 13 

45 6 

' 111 : 100 

6 

44 2 —44 38 

44 17 

44 19 

101 : 211 

6 

1714—18 9 

17 44 

17 44 

' 212 : 111 

5 

14 37 —15 6 

14 47 

14 52 

111 t 010 

3 

67 21 —57 41 

57 29 

^ 57 24 
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j Melhyliof^Dilyrimeben/mmifhonat^ 

JIJiis crystallises readily from acetone. It melts at 63°. 

^yAtem : Monosymmetric. 

ASial Ratios ; o : i : c = 1'167 ; 1 : 2-443 ; ^ = 94°0'. 
Equivalence Parameters ■. x -.y. a= 2-930 : 2-464 : 5*996. 
Forms present; {lOOj, {lOlj, jT01[, {111}, {210}. 

i No. of 


Angle. 

obsemtirtnf?. 

Limits. 

Mean. 

Calculated. 

v 100 

210 

23 

49*59' 

■— 51*26' 

50*37' 


210 

210 

0 

78 17 

— 79 17 

78 39 

78*46' 

100 

111 

15 

74 37 

- 75 38 

75 6 


- Ill 

100 

15 

104 36 

—105 *27 

104 57 

104 55 

^ -101 

111 

10 

46 26 

— 47 54 

47 13 


' 111 

in 

6 

85 3 

— 85 42 

85 82 

85 34 

100 

101 

5 

67 9 

- 68 18 

67 57 

67 44 

101 

loi 

6 

50 19 

- 51 38 

51 2 

51 3 

loi 

loo 

12 

60 25 

- 61 20 

60 52 

61 13 

loi 

111 

4 

64 3 

— 65 4 

04 41 

64 43 

111 

210 

6 

42 50 

- 43 29 

43 7 

43 4 

210 

lOl 

5 

71 34 

- 72 53 

72 16 

72 18 


28. Ethylic 'p-dthromoltnztmsulphonais. 


Cliig separates fairly readily from acetone but the forms appearing 
so few that very few angles have been measured. It melts at 106°. 

System : Orthorhombic. 

Axial Ratios ; a : 6 ;c = 1-124 : 1 ;0-9393. 

Equivalence Parameters : a: : y ; e = 6-455 ; 2-872 : 2-697. [2a.] 
Forms observed ; {100}, {101}, {110}, {010}. 

No. of 

- Angle. oWmtians. Limits. Mean. Calculated. 

010:110 11 41° S'— 4-2” 4' iril' — 

“ 010 : on 34 46 29 —47 ‘21 46 49 — 

■ 9. 1 : i-fadocldorobmixne%sulphonic Chloride. 

P’lodochlorobenzeneBulpkonic chloride is readily obtained in good 
prismatic crystals (m. p. 69°) from a mixture of benzene and light 
petroleum. [Found, (sulphonic) Cl = 10-53. Calc., Cl = 10-52 per cent.] 

, System; Monosymmetric. 

fjAaal Ratios ; aiitc =0-729:1 : 0-654; /8 = 99°42'. 

'^•Equivalence Parameters -.x-.y: s= 3-095 ; 4 247 ; 2 -778. 

Eorms present; {010}, {001}, {021}, {100}, {210}, {221}. 
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cbBervations. 

Limits. . 

^ Mean. 

' Calculated^ ■ 

'loovsio; 

■ 9 . . 

i7*39'— isni' 

17“6r 

im • 

210 ; Old 

12 

71 43 —72 27 

72 8 ' 

— 

010 : 021 

15 

34 31 —35 30 

34 49 

34 50 

021 : 001 

11 

64 54 —55 82 

55 10 

— , 

100 ; 001 

3 

99 39 —99 43 

99 41 

99 42 

001 ; 210 

8 

98 50 -99 27 

99 13 


001 ; 212 

10 

64 33 —55 25 

64 54 

54 53 

212 ; 210 

» 6 

43 55 -44 35 

44 12 

44 20 

010 ; 212 

12 

75 6—75 28 

75 18 

75 16 

212 : 212 

3 

29 20 —29 31 

29 24 

29 28 

100 1 010 

6 

89 50 —90 17 

90 1 

90 0 

010 : 001 

12 

89 47—90 12 

89 59 

90 0 



Fto. 3. 





\j. 1 : ‘^-lodocJilorohenzene-^-svlphonic Bi'omide. 

[odochlorohenzeiieAilphonic bromide crystallises readily from a • 
mixture of benzene and light petroleum in four-sided prisms witlr 
pyramidal ends. Although differing entirely from ^j-dibromobenzene-' 
sulphonic bromide in habit, when the correct faces are chosen U9^. . 
pinacoids the axial ratios deduced for this bromide are almost; 
identical with those of that substance. It melts at 102“. [Found' 
Br = 21-30. Calc., Br = 20*98 per cent.] 

System ; Monosymmetric. 

Axial Katios ; a : 6 : c- 2*469 : 1 : 1*154 ; /3 = 95°50'. 

.Equivalence Parameters: a:;y ;s = 5-761 : 2*333 : 2*692. 

Forms present: {100}, {iOl), {111}, |210}. 


Angle. 

No of 

ohseiTations. 

Limits. 

Mean. 

Calcuj^t.^ 

100 : 210 

83 

SO^SO'— 51“ 9' 

50“51' 


210 :210 

14 

78 8 -78 29 

78 19 

78’i8' 

101 ; 111 

la 

47 6 —47 32 

47 17 


111 : Tit 

5 

85 13 —85 34 

85 25 

85 26 : 

100 : 101 

12 

G9 29 —70 12 

69 48 

— 

210 :ni 

4 

43 59 —44 11 

44 5 

44 9 

100 ; 111 

2 

76 14 —76 21 

76 18 

76 27 

101 : 210 

10 

77 6 -77 37 

77 24 

77 26 

210 ; 111 

3 

65 1 -65 13 

65 5 

65 3 



1002 COLGATE AND EODD: MOBPflOLOGIOAL STUDIlfiop 

20 . 1 \ i-l(dochlorobmiime-^sdpluMiit:- 

- .This separates readily from aeetone in a form closely resembling 
ithe stable forms of the anilides previously measured. It melts at 168". 

System) Monosymmelrie. 

Axial Katies : a : A:c = l*350: 1 : 0‘9971 ; ^=97‘"15 . 

Equivalence Parameters ; a: : y : 2 = 7'943 : 2'942 : 2’933. [2o.] 
Forms present : {100}, {OOlj, {lOlj, {101}, {111}, {HI}, {121). 


No. of 


Anffle. 

obsen’atious. 

J.iiiiiU. 

Mean. 

CalculiitcJ, 

101 

100 

7 

33^35' 

-33“55' 

33‘49’ 

33*50' 

100 

101 

4 

38 51 

-39 4 

38 08 

38 56 

101 

001 

6 

58 4 

—58 25 

68 U 

58 19 

100 

001 

13 

97 1 

-97 29 

97 15 

_ 

001 

TOI 

9 

48 32 

-49 7 

48 60 

48 55 

001 

111 

23 

66 5 

—66 49 

66 23 

— 

111 

n! 

21 

55 2 

-55 42 

6.5 22 

.56 19 

in 

ool 

22 

57 57 

-58 34 

58 15 

58 18 

ill 

HI 

9 

99 14 

-99 37 

99 24 

99 24 

in 

101 

7 

4013 

-40 23 

40 16 

4018 

111 

lit 

11 

80 23 

-80 56 

80 36 

80 36 

lOl 

111 

7 

36 46 

-37 31 

36 56 

36 56 

111 

121 

20 

19 0 

-19 52 

' 19 21 

19 26 

12T 

121 

13 

6715 

■ -67 31 

67 23 

67 16 

100 

111 

19 

53 26 

-53 48 

,53 37 

— 

111 

In 

20 

77 39 

-78 18 • 

77 57 

77 69 

111 

100 

19 

48 7 

-48 44 

48 25 

48 24 

in 

12l 

7 

48 4 

-48 46 

48 25 

48 25 

111 

121 

4 

65 29 

-65 45 

65 35 

65 35 ' 


Fio. 4. 



^-OhUrO’^ioikhtnuHmilphinilidi. 


29. Elkylic 1 :\-Iodoc}il<>r(ih^nzen6-^-8ulphonaU. 

This separates from ether in thin, hexagonal plates melting at 87°. 

System : Orthorhombic. 

AxiaJ Ratios ; a:h-.c = 2'322 ; 1 : 0*898. 

Equivalence Parameters : x‘.3^:2=6'697'.2'883*.2‘589. |_2a.] 

Forms. present: 1001}, JlOO}, {110}, {111}, 1201). 

. ..2^ \ 
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Angle. ■ 

■'No. or 
oliserratlons. 

limits. 

Mean. 

Calculated. 

100:110 

' 21 

66*10'— 6710' 

6612' 


110 ; 010 

8 

28 3 -23 34 

2313 

2318' 

no ;I10 

7 

46 9—47 6 

46 85 

46 36 

100 : 010 

10 

89 47 —90 20 

89 59 

90 0 

100 ; 111 

17 

73 22 -74 27 

73 57 

. — 

111 : 111 

6 

31 51 —32 13 

32 4 

32 6 

100 : 201 

12 

51 45 —52 63 

52 9 

52 18 


14. 1 : i'lodohromohenzsM'^-svlphonic Chloride. 


From beazene and light petroleum this separates in forms that are 
very similar indeed to those of the corresponding chloroiodo-compound. 
It melts at 97°. (Found, 01 = 9*32. Calc., Cl = 9*30 per cent.) 

System : Monosymmetric. 

Axial Ratios ; a : & : c = 0*815 ; 1 ; 0*673 ; /3 = 95 ° 28 '. 

Blquivalence Parameters \ x:y :a5=3*291 ; 4*040 : 2*719. 

Forms present ; {OlOf, {001}, {021 j, {212}, {211). 


Angle. 

No. of 
observationa 

Limits. 

Mean. 

Calculated. 

001 : 021 

21 ' 

5811'- 5815' 

58*20' 

_ 

021 : 010 

17 

31 17 — 31 54 

81 39 

8110' 

001 : 010 

20 

89 45 — 90 15 

• BO 0 

90 0 

001 : 212 

23 

54 53 — 55 20 

55 9 

— 

212 ; 001 

20 

124 40 —124 58 

124 50 

124 51 

010 ; 212 

19 

74 37 — 75 8 

74 48 

_ 

212 : 212 

13 

30 7— 30 41 

30 21 

30 24 

021 : 212 

4 

58 26 — 58 33 

58 29 

58 28 

212 : 211 

3 

17 59 — 18 10 

18 4 

18 1 


21 . 1 \ \-}odohr()mchenze'ne’%sulyhaml^e. 

This anilide separates readily from acetone. It melts at 150°. 
System : Monosymmetric. 

Axial Ratios: a : 6 :c = 1*329 : 1 : 0*979 ; /3 = 97°18'. 
Equivalence Parameters ; ;3 = 7'909 : 2*976 : 2*913. [2«,] 

Forms present : {lOOj, {OOl}, {101|, {TOlj, [111}, {llT}, {12T}. 
No. of 


Ana 

;le. 

observations. 


Limits. 

Mean. 

Calculated. 

100 

001 

3 

97° 

4' 

- 9710' 

97° 7' 

9718' 

100 

101 

3 

38 

41 

— 39 20 

38 54 

38 53 ' 

101 

001 

3 

58 

9 

— 58 29 

58 20 

58 25 

001 

loi 

5 

48 

47 

— 49 16 

49 1 

48 57 

loi 

100 

1 


3:1 

t14' 

33 44 

88 45 

111 

111 

20 

79 

14 

— 80 5 

79 40 


111 

ill 

20 

99 

56 

—100 43 

100 19 

100 20 

101 

111 

7 

36 

15 

— 36 55 

36 38 

36 27 

Hi 

121 • 

6 

18 

6.5 

— 19 23 

19 7 

19 27 

121 : 

121 

15 

68 

3 

— 68 27 

68 12 


OOl ; 

n\ 

35 

65 

40 

— 66 48 

60 17 

_ 

111 

111 

17 

55 

11 

— 56 8 

55 28 

55 36 

ill 

ooi 

19 

67 

49 

- 58 35 

58 22 

68 7 



160:1. JIQBFEOLOOICAL STDDIES # BENZENE 

|: the case, the fai» 

ihg for the discrepancy between th^^ea? 
;^iies of the angles over this face. 


_ sconnt 
?poBlat6d 


ts- 


10. 1 : i-Chlonodotmxen^'i nilphmvs CUtridt. 

5 This crystallises readily from a mixture of bensene and light petihl* 
pum. It melts at 88°. [Pound, (sulphonic) Cl = 10'60. Calc., Cl - 

10'62 per cent.] 

System : Jlonoaymmetric. 

Axial Ratios : « :6; c=2'583 : 1 : M76; /8=99°7'. 

Equivalence Parameters ; a;:y :c = 5-914 ; 2-289 : 2-692. 

Porms pre.sent : jlOOj, {110}, {111}, {111}, {221}. 


Angle. 

No. of 
observations. 

Limits. 

Mean. CalcukM 

100 : 111 

iS 

78^47'- 79*21' 

79“ 0' 


111 till 

14 

32 42 - 33 14 

82 59 

32“67' 

111 : 100 

U 

67 49 — C8 17 

68 3 


111 till 

18 

82 58 — 83 30 

83 IS 


111 : 111 

20 

96 35 — 97 8 

96 47 

96 47 

111:221 

6 

15.58 - 16 10 

16 8 ■ 

16 3 

221 t 110 

7 

21 12 — 21 83 

21 21 

21 22 

110 ; 111 

8 

39 42 - 40 14 

39 58 

40 1 

111 : III 

7 

102 20 —102 46 

102 34 

102 34 

100 : 110 

8 

68 16 — 68 38 

68 25 

68 35 

12. 

1:4- BrmoiodobenteM-i-tnlphmv: CMoride. 



This crystallises in a labile form from a mixture of benzene anil 
light petroleum. It melts at 91°. (Found, 01 = 9-32. Calc., 01=9-30 
per cent.) 

System : Monoeymmetric. 

Axial Ratios: a !6;c = 2-555 : 1 -. 1-158 ; /8 = 94°23'. 

Equivalence Parameters ; x-.y.i = 5-882 : 2-302 ; 2-666. 
iPorms present: {100}, {110}, {111}, {111}. 


No of 


Angle. 

observations. 

Limits. 

Kean. 

Calculated. 

100 : 111 

10 

75“40'- 76*21' 

76" 8' 


111 till 

10 

32 51 - 33 7 

33 1 

— 

ill : 100 

8 

70 29 — 71 29 

70 51 

70“5I' 

111 : ill 

4 

94 27 — 94 44 

94 35 


100 : no 

10 

68 32 — 68 54 

68 40 

63 34 

111 : 111 

5 

102 3-102 28 

10213 

10212 

111 : no 

3 , 

38 13 — 38 23 

38 18 

38 18 


22. 1 ; i‘CldorioiohenzeTie-%Bulpkoni(} iromidt, 
mis crystallises readily from benzene. It melts at 143°. (Found, 
Br=2l-10. Calc., Br= 20-98 per cent.) 

System : Monosymmetric. 

Axial Ratios ; a :S ;c = 2-567 ; 1 ; 1-167 ; (8=100°30'. 

Equivalence Parameters ; a: : 3 (; *=5-912 : 2-303 : 2-689. 

./orms present ; {100}, {001}, {110}, {111}, {111}, {221}. 



moleo 



tS IN VAKIOqS SOEVKVTB,; IjSOS . 

>. ■■ ,?*' ’V’-j A 


Angle, 
-loo: 111 
, 111:100 
100 ; 110 
110:110 
111:111 
111 : III 
100 : 001 
001 : loo 
001 : 111 
111 : 110 
110 : 22l 
22l : 001 
100 : 221 




Meaa 

-Calcnlafitcl 


79*65' 

■ 79*47' 


* 

100 1—100 30 

100 14 

100*13' 

14' 

68 12 — 68 88 

68 23 




43 8— 43 27 

43 14 

43 14 

10 

96 23 — 97 26 

96 44 

96 44 

10 

82 45 - 83 39 

83 17 

83 16 

5 

100 9 —100 45 

100 29 

100 30 

5 

79 10 — 79 47 

79 30 

79 30 

7 

53 5 - 53 38 

53 22 

53 20 

n 

4017 — 40 45 

40 31 

— 

17 

21 15 — 21 40 

21 23 

21 28 

8 

64 28 — 64 53 

64 45 

64 41 

8 

66 8- 66 34 

66 20 

66 24 


16. 1 :i-DkMcrobetKme-2-eulphonamide. 

** This substance crystallises from a mixture of acetone and ethylio. 
acetate in bright plates, which are very much given to twinning. It^ 
melts at 182*^. 

System; Monosymmetric; a;4;c = 0'423:l;0'421; )3 = 91°44'. 

: ■ Equivalence Parameters : 2’573 : 6'079 : 2'558. 

Forms present: {010}, {110}, {021}, {111}, {Til}. 


No. of 


logle. 

observations. 

LiIn^L^ 

Mean. 

Calculated. 

010 5 no 

19 

66*62'— 67*16' 

67* 4' 

— 

110 : lIO 

8 

45 30—40 4 

45 50 

45*52' 

010 ! 021 

17 

49 37 -6018 

49 56 

— 

ilO : 021 

10 

76 26 -76 56 

76 43 

76 44 

021 ; 111 

4 

44 37 —44 55 

44 44 

44 47 

111 : no 

4 

58 21 —53 51 

58 82 

58 29 

021 1 110 

15 

73 61 -74 34 

7413 

— 

no r 111 

4 

59 46—60 3 

59 53 

60 4 

111 : 021 

5 

45 21 —46 1 

45 41 

45 43 

010 ; 111 

6 

73 34 —73 44 

75 40 

73 37 


The substance exhibits psoudoeubic symmetry, the parameters a 
and c being practically equal. This is evidence of the existence in 
the structure of the rhombohedral type of marshalling. 


CXLIX , — The Molecular Complexity of Amides in 
Various Solvents. Part II. 

By Andrew . Norman Meldrum (Carnegie Kesearch Fellow) and 
William Ernest Stephen Turner. 

. Two years ago the authors communicated the results of a study 
of the molecular complexity of eleven amides (simple and sub- 
stituted) in each of the solvents, water, alcohol, acetone, chloroform, 
ether, and benzene (Trans., 190S, 93, 876). These solvents were 
suitable for our purpose by reason of their dielectric constants, which 
range, at ordinary temperatures, from about 80 in the case.^of; 
VOCuXOVII. , S N 



J1606 , MELCKtJM AND TORNE^feaB MOI,BOtirAW;f 

fcii:-;te&ei6. Our’ test tic 
^uzidn’ess of what may be called the^;:l^riist-Thoij^|&trule, that 
Ihh tendency of the solnte to molecidar associatiomja'hindered or 
tallowed according as the dielectric constant of the solvent is high, 
jSr' low. We were successful to a considerable degree in demon- 
'steating that the rule is sound. Special attention should be drawa 
r& our results in the case of ether, which had been regarded as 
preventing association of the solute (Beckmann, Zeitsch. pkpsihctl. 
^Aent., 1890, 6, 456). We found that this solvent is an associating 
rmie, as by reason of its low dielectric constant it ought to he. In 
;the case of water, however, we found important exceptions to the 
'rule. We desired to confirm and extend these observations, par- 
ticularly as regards ether and water. Other points of interest 
arose: for example, we wished to observe the alteration in the 
(degree of association in the passage from member to member of a 
'aeri« of aliphatic amides. 

In the investigation which we now describe, we exammed 
iseventeen additional substances of the amide type, including 
carbamides, anilides, and urethanes, using the same organic solvents 
as before. The data regarding amides in aqueous solution, which 
■present some remarkable features, are reserved for another com- 
imunication. The particular boiling-point process by which the 
(molecular weights were determined has been subjected by one of 
.us to a thorough scrutiny (Turner, this vol., p. 1184). 

I;' In our earlier paper we pointed out that the two methods of 
_d 0 termining the amount of the solvent, by weighing, and by reading 
;the volume of the solution — ^the method adopted by Lumsden and 
iWalker — lead to results which differ little unless the solution is a 
'concentrated one. We therefore adopted the volume method, with 
the proviso that we should make a special comparison of the extent 
of association of different substances only in dilute solution. 

At the outset of the second part of our work, especially in view 
of the advance in accuracy obtained by using the new form of 
apparatus, we had to consider again how the amount of solvent 
should bo determined. 

It may be remarked that the difference between the two sets of 
.pioleculai-weight data is to be ascribed chiefly to the inclusion, in 
the volume of the solution, of the solution-volume of the solute 
'.itself. The difference therefore should be least in those solutions 
in which contraction occurs when solvent and solute are mixed. 

An endeavour has been made, when the solubility of the amides 
, would allow of it, to determine the molecular weights of the various 
substances in solutions of approximately eqiiimolecular concentra- 
|]^pn. As a consequence, the quantity of substance required is 
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f’lta- inolecular weight. At the ’salne ,tinieji tt®., 
greater propoitioii of the volume of the solution occupied' hy ih^ 
solute results in' a greater difference between the two sets “of daha^ 
(the weight and volume sets). On the whole, however, the 
percentage difference between the two sets, at the standard" co;^ 
centration adopted of 30 milligram-molecules per 100 c.c., is nearl^ 
the same, amounting to about 3 per cent. ' 

In view of the smallness of the differences at the standard coi^ 
lentration, it appeared to us advantageous to adhere to the volumi^ 
method, and thus to put ourselves in the position of being abkl 
bo compare' our present with our previous results. In order tdl 
illustrate the nature of the differences between the two methods,^ 
we have quoted both weight and volume results, for solutions in , 
ilcohol, acetone, benzene, and chloroform, of propionamide, as 4" 
typical aliphatic amide, and metbylacctanilide, as containing Uijf; 
phenyl group. In the case of all other amides, in those solvents^ 
ind in ether as well, we have given only the volume data. 

Experimental. 

Most of the i-Jiterials were obtained from Kahlbaum, and wer^ 
Tystallised until of constant melting point. The determination ? 
)f this was carried out by means of a melting-point flask with lon^ 
leck, and a series of standardised shortrstem thermometers. The) 
lumbers enclosed in parentheses are those quoted by Beilstein :r,^ 
Propionamide 80^ (79*^), valeramid© 126*5® (127®), n-butyramide; 
I14r-114'4® (115®),' isobutyramide 127*5® (128—129°), wobutyl| 
icetamide 118 — 118*8® (120®), were crystallised from benzena; 
ihenykarbamide 146*5 — 147® (147®), diphenylcarbamide 239 — 240?- 
(235°), phenylacetamide 157® (154 — 155®), urethane 49® (49—60®^ 
from alcohol j ethylacetanilide 53® (54*5®), and methylacetanilide, of: 
which the original specimen and all crops melted at 98 — 995^ 
(101 — 102°), from ether; and lactanilide 58‘5 — 59*1® (58°) .from; 
water. Eormanilidc, in* the purification of which considerable d® ' 
culty was at first encountered, was finally found to yield beautiful, 
colourless, needle-shaped crystals when excess of the substance .was 
boiled with light petroleum (b. p. 60 — 80°) and the excess allied 
to solidify under the solvent, ra. p. 47 — 47'5° (46°). The solvents 
were carefully purified and fractionally distilled as described in our 
previous communication. The constants used were as follows : " - 


Volume. 

Weight. 


Volmne. 

Weight. 

I.'i90 

1170 

Ether.... 

3100 

2160 

2270 

2770 

1720 

3900 

Beiixene . . . 

8200 

2610 


Alcohol ...... 

Acetone 

Chloroform t 

One change has been made in the constants used in the previous 

5/n'2 
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for *lilpr6fo^(^® 

tynlttl, Chem., 1908, 63, 177; and Tu^ 

^tl92p The older results in chloroform solution, -wherever tley 
a' quoted in this paper, have been recalculated on the new basis. 
In the tables which follow; 

JV, denotes the number of milligram*molecnles per 100 c.c. of solution. 

i> >» *» »• S’ tf 

» M. W,, „ molecular weight determined by the volume method. 

M.W.* „ „ I) „ weight „ 


Solvent — Alcohol. 




W. 

A. 

AV 

M.W.. 


M.W.„. 



Prapiammide (M.W. 

73*1), 1*649 grama. 



/26-3 


18'82 

1*178 

80*7 

79-6 


82*6 

■ ; 82-4 


23-36 

0-944 

66*4 

80*6 


82*2 

i^’^'87‘8 


27*54 

0*803 

56*0 

81*1 


82*0 

.*443 


31*90 

0*694 

47*8 

80-1 


81*9 

; 60-0 


36*38 

0*610 

42*4 

80-7 


SI *7 

i’ 


MeOiyUtatanilide (hi.Vl. 149), 2*880 grams. 



I 247 


16*41 

1*369 

78*2 

135 


160 

32'5 


21*88 

1*039 

59*4 

136 


148*5 

? 41-5 


28-64 

0*804 

48*6 

187 


146 

61 '4 


35-77 

0-642 

37*6 

139 


147 

.•>- 607 


42-65 

0*542 

31*8 

139 


146 


A. 

JVp. 


V, 

A. 

N,. 

M.W., 

ii*5tdyr(im»de (iLW. 87*1), 

isoBuiyramidc (M.W. 

87-1), 


1*405 grams. 



1*371 giams. 

<27*7 

0*949 

58-1 

84*8 

23*8 

1-068 1 

66*0 

85-6 

86*8 

0*730 

45*0 

85*8 

32*0 

0-811 

49*2 

84-0 

44-2 

0*593 

36-6 

85*2 

39*2 

0-640 

40*1 

86-8 

52*8 

0*489 

30-6 

86*6 

47*1 

0-581 : 

33-4 

87-1 





56*3 

0-437 : 

27 ’0 

88-6 

^ isoraZcrajfiifid (M.W. 101 ’I), 

isoButylaceUimide (M.W. 

115*1}, 


1'722 grams. 



rSOO grams, 


23-9 

1’213 

71*1 

94*2 

25*8 

0-859 

50-7 

107*7 

32'B 

0*890 

52*4 

94*6 

33*2 

0*646 

39-4 

111-9 

•41 *8 

0*687 

40*7 

95*2 

41*1 

0*511 

31-8 

113-8 

.dO'9 

0*556 

33-4 

96*6 

49*4 

0*423 

26-5 

114-4 

62*3 

0*448 

27*4 

98*1 

07*7 

*0*358 

22-6 

115-7 


A ; Olycollamde (M.W. 75*0), 



1-330 grams. 


Ladavddc (M.W. 1 

39*1), 1-428 grams. 

,275 

0-982 

65*2 

79*1 

30*6 

0790 

52-4 

98-9 

'‘34-8 

0-766 

60*9 

79*3 

38-1 

0-649 

42-0 

91-8 

46.’1 

0*606 

39*3 

77*4 

46*1 

0*543 

34-7 

90-8 


0*493 

327 

79*2 

55*6 

0-453 

28-8 

90-1 






■Bhenylaeetamide (M.W. 136*1), 






2*302 1 

^ams. 


Formmilide (M. W, 

121-1), 2-252 grams. 

1.29*2 

0*942 

58*3 

133 

27*0 

1*108 

68*8 

119-0 

‘'«8*l 

0*711 

43*6 

132 

35*2 

0’861 

52*8 

118-1 

im 

0*666 

34*8 

132 

41 7 

0-730 

44d 

1171 


■'0*475 

29*5 

134 

49*5 

0*619 

37-6 

116-8 

*^•0 

0-409 

25*4 

134 

57*3 

0-537 

32-4 

116-6 



k>ip£S IN vAKioua 'isol.y.ENTS. p. 


^ It a 

^venf—J^ohol (continued;. 


VAIUOUa ISO^El^T 


K M.w.^ 


y,. . m.t; 


giycollaniHdt (M.W. 161), 1 ’805 grams. ' Laetamlidi (M.W. 165), 2'302 gtan 


26-1 

0*749 

48-0 

154 

26-3 

0-865 

53*1 

' 161 

33-3 

0*600 

87*6 

161 

83-8 

0*653 

41*2 


41-0 

0*500 

30-6 

147 

44-7 

0-520 

31*2 

158 

50-5 

0*411 

24-8 

145 

547 

0*418 

25-5 

102 

mhae (M.W. 89-1), 1-799 
02-6 1 -391 89-4 

grama. 

91-1 

Phenyluretha' 

2*313 

ae(M.W.165), X 
grams. 

297 

1-049 

68-1 

91-9 

25*2 

0-870 

55*6 

168 -m 

35-2 

0-876 

57-3 

92-7 

31-0 

0-716 

45-1 

. 165 W. 

42-7 

0720 

47-2 

92-9 

38-1 

0-588 

367 

164 ijs 

497 

0-615 

40-6 

93-6 

45-8 

0-494 

30-6 

162 ^ 

57-3 

0*527 

35-3 

94-6 

62-6 

0-425 

267 

16S '^4- 

Slhylacelanilide (M.W. 163), 

2 -327 grama. 

Plunykarbamide (M.W, 136'l}j 

2-678 grama. 3 

25-2 

0-934 . 

56-6 

157 

26 0 

0-998 

75-8 

184- 4 

32-5 

0719 

43-9 

158 

32 6 

0-803 

60-3 

162 ^ 

40-4 

0-587 

35-3 

156 

38-6 

0-696 

51-0 

1S8 

60-0 

0-474 

28-5 

156 

45*5 

0-595 

48-2 

167 

60-0 

0-400 

28-8 

154 

51*5 

0-533 

88-2 



:arbav jds (M.W. 212), 
r078 grams. 


68‘3 0’149 

62-8 0 131 


87 196 

8-0 207 


Solvent — A eetone. 


Propumamidc (M.W. 73*1), 1*288 grams. 


M.W,„ 


24-6 

17-83 

1-351 

687 

84-4 

87*4 

317 

22-93 

1*095 

53*4 

80*7 

83-6 

41-3 

80-16 

0-872 

40-9 

78-0 

80-0 

50-1 

36-81 

0735 

33-8 

76-3 

77*8 


Methylaciianilidi . 149), 1'553 grams. 


22*8 

16*17 

1*076 

45-0 

143 

152 

29-8 

21-42 , 

0-829 

34-9 

113 

149 

35-4 

2578 

0-692 

29-4 

144 

148 

48-8 

31-63 

0*571 

23*8 

141 

146 


V. A. M.W^ 

Acetamidii'UL.'W. 59), 1 015 grams. 
23-1 ' 1-361 74*3 72-9 

29'6 1-136 58-1 68*6 

377 0-927 45-6 6C-0 

48-3 0 742 35*6 64 3 

55-2 0-667 31*2 62*6 

iso^M/ymmwfc (M.W, 87*1), 
1'289 grams. 


r. A. M.w^: 

tL-Buiyramidc (M.W, 87*1), ^ ^ 

1 -285 grama. • " , ' 
25-0 1-204 58'9 96*8 . 

32-0 0-968 46-1 94*2 5. 

41-3 . 0'767 35 7 92*1 

52-3 0-612 28*2 91*2 .^ • 

1 

■ 

FaleramiiU (M.W. 101*1), 1*880 grams. , 


21-1 1-337 70-3 103-9 26-8 1*081 80-1 . 106*4 

26-3 1-182 56*4 94-2 82-0 0'898 41*1 ^ 106-2 

36-0 0-883 4M 92*1 39-2 0 761 33*5 101-2 

43-i 0*740 34-3 91*5 48-1 0-656 28*5;: 99*7 

50-9 0-645 29-1 89*6 



'Sohen t—A eetdne ’(coniiti^^^ 



.E.. 


Vi 

A. 


lacdamide (M.W. 

115']), 

GlycoUam^de (M.W. 76), O' 

1784 grams. 


37*5 

0-351 

16-8 

1’390 

66-5 

125 

467 

0-307 

13-6 

1-129 

52 ‘5 

121 

54 '5 

0-269 

11*5 

0'880 

40-3 

120 




0767 

34-3 

117 





81-4 

74 '!) 

731 


(M.W. 

89*1), 1*234 grams. 

Phenylcuxtamide (M.W. 
1*809 grams. 

135), 

^7-8 

0-902 

49-8 

111-6 

26-3 

1-036 

51-0 

151 

.34*4 

0-752 

40-2 

108-1 

33-2 

0-842 

40-4 

147 

■;4i-i 

0-663 

3S-7 

102-8 

39-4 

0714 

34-0 

146 

■^^47-9 

0-594 

28-9 

98-4 

46-6 

0-616 

28-8 

143 

’^rnnanilidt (M.W. 

121), 1 

364 grams. 

Olycollanilide {M.V\\ 151), 1-904 gr 

26-3* 

0-977 

42-9 

121 

27*5 

1-013 

45-7 

155 

33-3 

0767 

33-8 

121 

34-9 

0-791 

36-1 

157 

■40-8 

0-639 

27-6 

119 

41-1 

0-687 

30-6 

153 

48-0 

0-550 

23-5 

117 

49-6 

0-568 

25-4 

153 


LactanUi<k (M.W. 

165), 2*120 grams. 

UrtlfuiTie (M.W. 

86’ I), V367 grauiB. 

25-6 

1-116 

50-0 

168 

31-2 

1-072 

19 2 92-8 

32-4 

0900 

397 

16.5 

39-1 

0-865 

39 ‘3 .92 0 

:39-i 

0-754 

32-9 

164 

46-9 

0714 

327 620 


0-646 

28-2 

164 

57-9 

0-560 

26-6 660 


fx,: FhenylureUiane (M. W, 165), EthylMelmili^ (M.W. 163), 



1*905 grams. 



2-O0O 

grams. 


.22'4 

1-203 

61-4 

160 

29-8 

0-942 

41-1 

162 

29'9 

0-930 

38-5 

155 

39-1 

0-706 

SI -4 

165 

377 

0731 

30-6 

157 

48-8 

0-569 

25-1 

163 

47-1 

0-595 

24-5 

154 

59-4 

0-471 

206 

162 

i,;. Phnylearbamidc (M.W. 

136), 

Diphenylcarbamvk (M.W, 

212), 


1'288 grams. 



1-168 

grams. 


22 3 

0 777 

42-4 

168 

41-0 

0-294 

13-4 

220 

^28-0 

0-655 

33-8 

160 

54-8 

0-234 

10-0 

206 

:34-o 

0-563 

27 '8 

152 





■437 

0-454 

9.1 -7 

147 








• Solvent - 

- Chloroform. 



K 

fr. 

A. 


M.W.,. 

M.W.,, 


Propiffnamide (M.W. 73*1), 0-896 gram. 


19-4 

28-6 

1-159 

63-2 

110-4 

113-3 

26-0 

351 

i 0-949 

47-1 

lOO-S 

104-8 

327 - 

44-2 

0-767 

37*5 

99-0 

103-0 

40-8 

55-2 

0-622 

30-0 

977 

1017 

48-0 

657 

0-540 

25-5 

957 

98-5 


Methylacetamlide (M.W. 149), 0*9245 

gram. 


22-2 

SO-5 

0-816 

28-0 

142 

145 

28-9 

387 

0-657 

21-5 

135 

142 

38-0 

61-4 

0-491 

16-3 

137 

143 

4?;6 

65*2 

0-382 

13-0 

141 

145 
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m 


-CMoro 

form (continued). 



r. 

A. 


M-W.^ 

r. 

A. 

K ' 


1 

w 

oo 

*«» 

-A 

grams. 

iaoBviyramide 87), 1-646 gmnw?! 

34'6 

1-246 

59-6 

115-6 

36-0 

1-095 

62-6 

115-6.^ 

390 

1-120 

52-9 

114-0 

41*5 

0-985 

45-6 

111-6 

43-2 

1-045 

47*8 

110-2 

47-8 

0-870 

39-6 

109 -4^“- 

477 

0-950 

43-3 

110-1 

. 52 -9 

0-795 

35-8 

108-3 1 

52-6 

0-845 

89-2 

111 8 

58-2 

0-735 

S2-5 

106-8"| 

VdtmnUi (M.W. 1011, 2-116 

grams. 

isoButylacelamide (M.W . 115), ' 

39 0 

1-065 

68-7 

141 


1-715 

grams. 


457 

0-940 

45-8 

136 

47-0 

0-645 

31-8 

157 

52 '0 

0-825 

40 3 

137 

52-9 

0-590 

28-2 

152 

58-3 

0-760 

35-9 

134 

58-5 

0-555 

25-5 

146 

64 '9 

0-685 

32‘3 

132 

64-2 

0-490 

23-2 

161 ' 

P)mylacetamiit (M.W. 186), 






1-663 grama. 


Formanilide (M.'W. 121), 1430 

gran^ 

39-7 

0-695 

81-0 

167 

- 22-2 

1050 

53-2 

170 

46-8 

0-645 

26-6 

1.54 

.29-2 

0-847 

40-5 

160 

52-4 

0-550 

23 -.5 

160 

35-8 

0-080 

33-0 

163 ■ 

60-6 

0-475 

20-3 

160 

42-6 

0-599 

27-7 

155 

Glycolhniluk (M.W. 1?1), 2’026 grams. 

(M.W. 165), 2-12^ grams. \ 

37-5 

0-490 

35-8 

305 

4.5-5 

0-53.5 

28 -3 

242 

44-0 

0-480 

30-5 

266 

51-6 

0-485 

25-0 

235 

50-8 

0-440 

26-4 

251 

67-7 

0-450 

22-3 

227 

57'3 

0-405 

23-4 

242 

62-7 

0-430 

20-5 

218 





68-8 

0-415 

18-7 

206 ;j 

Urethane (M.W. 

89), 1-617 grams. 

Fkenylnrcflianc (M.W. 185), 

83-6 

1-195 

54-1 

111-6 


2-284 

grams. 


39-4 

1-030 

46-1 

110-4 

42-4 

0-870 

32-7 

171 -S ‘ 

46-3 

0-905 

39-2 

106-9 

48-6 

0-746 

28-5 

175 

52-7 

0-790 

34 4 

107-5 

.55-4 

0-645 

25-0 

177 

58-3 

0-685 

31-2 

112-1 

60-0 

0-590 

23-1 

179 





65-2 


21 2 

175 ^ 

EthylaceUinilide (M.W. 168), 





2-218 

grams. 






51-5 

0-805 

26-4 

148 





56-9 

0-765 

23-9 

141 





627 

0715 

217 

137 





67-8 

0-645 

20-1 

140-5 








Solvent— 

-Ether, 




y. a. 

a;. 

M.W.,. 

V. 

A. 



Propionamide (M.W. 73-1), 

0-3610 gram. 

Mtthylaedanilide (M.W. 149), 
1”532 grams. 

38-3 0-326 

12-9 

89-9 

34-7 

0-880 

29-6 

155-5 

38-8 0-316 

12-4 

89-3 

47*9 

0-645 

21-6 

154 

«-8 0-326 

11-8 

82-4 

49-4 

0-630 

20-8 

1S3 

48-8 0-330 

11-3 

77-4 

50-5 

0-620 

20-4 

162 





MELDRUM AND TURNER": THS ) 


, X M.W.^ 

^iwlBufyiawftMairfe (M.W^ 115), 


240^ 
42-4 
.44*6 
• 46*6 
49*0 


0'540 grBQi, 
0-285 ll-fl 

0-260 11-1 

0-260 10-5 

0-245 10-1 

0-285 9‘6 


SUver^Wt^' 

.K ^ A. 

Femaniltdi (M.W^ 121); 1-052 gnmjg,' 
145 


158 

152 

150-5 

147 

145 


89-1 

41-4 

437 

45-9 

47-9 


0-575 

0-550 

0-530 

0-520 

0'505 


22-2 

21-0 

19-9 

18-9 

18-2 


143 

141 

137 

135 


Glycollanilidc (M.W. 151), 
0'534d gmot. 


36-4 

0-275 

97 

165 

88-4 

0-725 

31-2 

220 

39-5 

0-250 

9-0 

168 

39-8 

0-705 

80-1 

219 

41-8 

0-260 

8-5 

152 

44-0 

0-670 

27-2 

208 

43-8 

0-245 

8-1 

154 

46-5 

0-640 

25-8 

206 

45-8 

0-230 

7-8 

156 









PhnijlHrethane (M.W. 165), 

Urethane 

(M.W. 89'I), I'OIS grains. 


2-940 

grams. 


37-2 

0-810 

80-6 

104-2 

39-5 

1-845 

46-1 

172 

89-4 

0-765 

28-8 

104-2 

42-9 

1-260 

41-5 

169 

42-0 

0-740 

27-1 

101-0 

51-4 

1-040 

847 

170-5 

44-0 

0*710 

25-8 

100-5 

62-0 

0-860 

287 

171 


Sthylac^niluk (M.W. 163), 
' 2 '491 grams. 


^:36-4 

1-225 

42-0 

173 





r 38-4 

1-180 

39-8 

170-5 





^46-6 

0-960 

32-8 

173 





|«'6 

0-940 

31-5 

169 





V.; ' 



Solvent — Benzene. 




V. 


W. 

u. 

AV 

M.W. 


1 


§■ 

1 

73-1), 0-94 

1 gi-am. 



t 227 


17-97 

0-854 

56-7 

155 


160 

33-4 


26-89 

0-687 

38-5 

]31 


133 

^ 45-2 


S9-87 

0-545 

28-5 

122 


124 

60-2 


48-39 

0-446 

21-4 

112 


114 



Melhflaectanilide (M.W. 149), 1 -i 

03 gram. 



■ ’ 26-4 


20-61 

1-483 

45-8 

147 


155 

; 39-2 


30-81 

0-987 

30-8 

149 


155 

. 52-2 


41-36 

0-754 

23-2 

147 


151 


A. 


M.W.,. 

V. 

A. 

W,. 

M.W. 

*n-27ttfyrown'rfe(M.W. 871^ 1 

288 giams. 

liadvityTamide (M. W. 

67-1}. 






1-269 grams. 


■■;29-2 

0-844 

50-7 

168 

29-2 

0-842 

49-8 

165 

was -7 

0-647 

34-6 

149 

42-3 

0-665 

34-4 

144 


0*523 

25-8 

137 

57-9 

0-549 

25-2 

128 

W 

r054 grams. 



0-951 gram. 


|f'27'0 ». 

0-764 

44-8 

163 

25-0 

0-788 

43-6 

154 

S^O'O ' 

0-587 

30-3 

144 

37*2 

0-605 

29-3 

135 

1*63'$ ' ■ 

0-467 

22-9 

136 

48-8 

0-502 

22-6 

125 
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i i ISolvfm^JSemene (c»n&ued). 


. r. 

A. 

JVsH 


V. 

A. 

w.. 


tValerarntdeihiM- 

101*1), 1* 

432 grams. 

jaaBulylacdamide (M.'W. 

116*1), 

■ • 

t. 26‘6 

0‘941 

53*2 

183 


1*431 ] 

grams. 

# " 38*4 

0*741 

36*8 

161 

281 

0*851 

44-2 

101 

51-2 

0*602 

27*6 

149 

40*7 

0-670 

30-6 

168 - ' 

64'0 

0*504 

■22*1 

142 

63-7 

0*558 

23*1 

153 i 

>"•- 




65*3 

0*475 

19*0 

148 

fmiinnilide (M.W. 

121), 1-435 grams. 

GlycoUaidlidt (M.'W 

. 151), 1* 

182 graml; 

27*2 

1*006 

43*5 

168 

26*0 

0*549 

287 

254 

39 -5 

0*752 

30*0 

154 

37*4 

0*451 

20-0 

215 V 

i 53-3 

0*607 

22*2 

144 

50*7 

0-370 

14-8 

194 





64-2 

0-304 

11*7 

185 

' Z(K/a»t7wfo {M.W. 

165), 1*293 grama. 

Urethane (hlVi. 89-1), ri50 grams. 

24'1 

0*839 

32*5' 

269 

27*8 

1*189 

68*4 

140 

36-1 

0*498 

21-7 

230 

41*0 

0*852 

307 

133 

47 -6 

0*406 

16*4 

214 

53-9 

0*666 

30*2 

129 

61 -0 

0*838 

12*8 

201 





Fhenylurethane (M-W. 

165), 

Etkylacctanilide (M.W. 

163), 'ii 


2'i4U grams. 



2*021 grams. 


26-3 

1*514 

4P6 

172 

28*7 

1-442 

43*2 

157 

39*7 

1*011 


171 

44*1 

0-940 

28*1 

156 

54*1 

0*740 

23*9 

171 

627 

0-630 

19*8 

164 


Discmsion of Results, .ii 

It is not always easy to draw a dividing line between the suV 
^ stances which do and those which do not form associated molecules. 
We have so far met the difficulty hy assuming association to exist 
where the molecular-weight values exceed the normal by 10 per 
cent, at the concentration of 30 milligram-molecules per 100 c.oi 
Our observations were, of course, confined within the solubility- 
limit of the amides, and this limitation is most serious in the caah' 
of solutions in other. , <5 


I. The Influence of the Solvent in Hintlering or Allowing ■$ 
A ssociation of the Solute. J 

That a relation exists between the dielectric constant of the 
Wvent and the degree of association of the solute can be seen'from- 
tte foUowing summary of the results. Those of the previous 
“vestigation are included, and are indicated by an asterisk. The* 
le ecfcric constants ought to bo those of the solvents at the boiling 
point, but we can only quote available data : 




We give the following notes in amplification of the ahov 
summary ; 

1. Alcohol: pEenylcarbamide is associated, carbamide,* maim ' 
amide,* and propionamide * are doubtful. 


2. Acetone: acetamide,* propionamide, lactamide, and phenyl 
carbamide are associated, butyramide, isobutyramide, and phenyl, 
acetamide are doubtful. " 


3. Chloroform : benzanilide,* methylacetanilide, ethylaeetanilide 
and phenylurethane are unassociated. ’ 


4. Ether: methylacetanilide, phenylurethane, and ethylaeetanilide 
are unasseciated, salicylamido* and glycollanilide are doubtful. 

5. Benzene: methylacetanilide, ethylaeetanilide, and phenyl, 
urethane are unassociated, benzanilide * is doubtful. 


The fact that alcohol and acetone cannot be regarded absolutely 
as non-associating solvents is in accordance with the relation which 
we find to Hold between the dielectric constant and the degree of 
association of the soljite. For we should expect a substance which 
is markedly associated in benzene with a dielectric constant of 2'3 
to reveal its tendency to association, although only to a slight and 
ill-defined extent, in solvents like alcohol and acetone, the dielectric 


constants of which are 25 and 21 respectively. 

As before, we have calculated the molecular weights and 
association factors at the concentration of 30 milligram-molecnlea 
per 100 c.c. in the solvents benzene, ether, and chloroform. The 
following table includes all our results, those of the previous paper 
being shown by an asterisk. The older chloroform data have been 
recalculated, using the new constant (p. 1607). 

Propionamide, caobutylacetamide, and glycollanilide are not 
sufficiently soluble in ether to render possible even an estimate of 
the degree of association at the concentration of 30 milligram- 
molecules per 100 c.c. There can be no doubt that propionamide 
and isobutylacetamide are associated at the maximum concentration 
of about 12, and glycollanilide seems to bo at 10. Special attention 
must be drawn to the three substances phenylurethane, methyl- 
acetanilide, and ethylaeetanilide. They are unassociated in each 
organic solvents, and might therefore be disregarded,! 
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' ypiewuar wcigtnain ' Association factors, in'" 

' Benzene. Ether. Chloiofonn. Benzene. Ether. Chloroform'. 


Dichloroaeetamide ^ 

Jocbloroaoctamide 
propionamide 

».B«tyra“ii^^ 

ijuButyramide 

Valeramide 

in^Butyiaoetatnide 

Urethane 

S lurethane 

orolactamide* ... 
Glycollanilide 


Lactanilidc 

jJormanilide 

Acetanilide* 

Methvlacetanilide. 
Ediylacctaailide . 


Benzanilide* 

Silicjlamide* 


— 

— 

81-5 

_ 



1-38 

130 

— 

1215 

1-S9 



1-30 

178 

160 

163 

1-39 

1-25 

1-27 

210 

187 

217 

1-29 

1-15 

1-27 

124 

— 

98-8 

1-70 

(associated) 

1’34 

143 

— 

no 

1-64 



1-26 

130 

— 

106 

1 56 



1-22 

152 

— 

130-5 

1-53 


1-29 

167 

— 

154 

1-45 

(associated) 

1 33 

129 

104 

105 

1-45 

1-17 

1-18 

170 

170-5 

173 

1-03 

1-03 

1-05 

294 


— 

1-52 




258 


265 

1-70 

(association 

doubtful) 

1-75 

258 

218 

243 

1-56 

1-32 

1-47 

154-5 

164 

160 

1-27 

1-35 

1-32 

205 

— 

169-5 

1-52 



1'26 

149 

156 

146 

1-00 

104 

0-98 

156 

171 

154 

0-96 

1-05 

0-94 

— 

— 

165 

_ 



1-22 

184 

— 

152 

1-52 


1-26 

228 

— 

218 

1-17 

.... 

MO 

186 

— 

161 

1-36 

— 

M7 


as having no tendenry to association in organic solvents, and 
therefore as affording ' no test of the Nemst-Thomson rule. We 
have preferred to include them, so as to make an underestimate, 
rather than the opposite, of the extent of agreement with the rule. 
Even so, our results are sufficient to justify the rule in the case 
of organic solvents. 


U.'-The Constitution of the Amide and the Extent of Association. 

With the data we have now collected we arc able to illustrate 
the influence of constitution on the tendency of the amide to form 
associated molecules. This tendency is shown to the greatest extent 
k benzene solution, and the data presented above, showing the 
degree of association at a certain concentration, allow of the 
following deductions : 

(1) The molecules of the aliphatic amides are strongly associated, 
and (2), as is known to be the case in the homologous series of 
acids and alcohols, the extent of association decreases with increas- 
ing molecular weight. (3) The phenyl group depresses the tendency 
to association ; thus, nob only are the aromatic amides associated 
to a smaller extent than the aliphatic, but the anilide is less strongly 
^sociated than the corresponding amide, and phenylurethane much 
^ than urethane. (4) The substitution of both hydrogen atoms 
0 amide, as in methyl- and ethyl-acetanilide, yields a substance 
0 normal molecular size. 

To consider the converse of the matter, we cannot think that 




^SJDEBSON ANI> SOTHE^i^^ 



natioBS' ^ mbl^nilar ootapluip 
^chemi(^ constitation.' Ko one mafntjtips now 
' ^up 18 ^ the on^y cause of asBociation, and uiat the 
Jwhich show a tendency to association have therefor© the hydros^^ 
|jonatitution. That hypothesis regarding the amides, as the sole 
'“explanation of the phenomena, was refuted first by Auwers (Zeitich 
physikd. Ghem., 1899, 30, 541, 542). But the suggestion which he 
made then, that the tervalent nitrogen atom may have as mu4 
to do with the association of amides as the hydroxyl group, 
confirmed by our observations regarding methyl- and ethyl- 
acetanilide. These substances show no tendency to association in ■ 
organic solvents, whilst acetanilide is associated in benzene, chloro-^ 
form, and ether. These facts are sufficient to iHustrate the difficulty 
of tracing all the complexities of this problem. 


The materials used in this investigation were obtained by meam 
of grants from the Government Grant Committee of the Royal 
Society and the Executive Committee of the Carnegie Trust for the 
Universities of Scotland. 


Thb University, 
Manchester. 


Tub Univbusitt, 
SriBFFlBLD. 


CL. — Cont7ihutio7is to the CJie7nistry of the 

Part VIL Syiithem of a Monocyclic Terpene 
from Thymol. 

By Geokge Gerald Henderson and Maggie Millen Jeffs 
Sutherland, B.Sc. (Carnegie Research Scholar). 

Several monohydric alcohols of the <^cZohexane series have already 
been prepared by the hydrogenation of monohydric phenols in 
presence of nickel according to Sabatier and Senderens's method, 
but, so far as we are aware, the reaction has not hitherto been 
extended tjtany dihydric phenol. It appeared of interest to^ 
investigate Ihe behaviour of a dihydric phenol of the formula| 
^ 10 ^ 12 (^ 3)2 when heated to the requisite temperature witfe 
hydrogen in the presence of finely divided nickel, in the hope th^; 
it would unite additively with hydrt^en and yield a dihydrosy^ 
Imenthane of the formula C,(,Hi 8 (OH) 2 , and that from this glyci* 
obtain a monocyclic terpene, one of the menthadienes, hy 
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^]p^ta^of;,vrater. This e^ectation has bean 
thjmol (3-hydroxycymene), we prepared 
^^SothyBol (thym^uindneoxime), reduced this to the corre- 
miiiiJing amittoJerivatiTe, oxidised the latter to thymoquinone, and 
h ^action of the thymoquinone with sulphurous acid obtained 
llvmoquinol, C,oHi 2 (OH) 2 . This dihydric phenol was found to he 
^ntible of direct hydrogenation by the method of Sahatier and 
^derens, and gave the desired product, menthane-i ; 6-diol, 
^ H,g(0H)2. Finally, when the glycol so prepared was heated with 
lotassium hydrogen sulphate, it lost the elements of 2 molecules 
)| water, and yielded an unsaturated hydrocarbon of the formula 
3 Hi(, which exhibited the properties of a monocyclic terpene. 

Considering its relationship to thymoquinol (formula I), it is 
dear that the dihydroxymenlhane must have the constitution 
represented in formula II. The terpene derived from the di- 
hydroxymenthane should contain two ethylenic linkings in the ring, 
jor, in other words, should be isomeric with o-terpinene. Probably 
it is either A''*- (formula III) or A^-^-menthadiene (formula IV). 

quafety of the terpene at our disposal did not permit of 
iiperimehra being insti^^uted to determine the relative positions of 
' double bonds, but we hope to be able to examine it more fully 
later. 

Me Me 

CH 6 

H,c/\cH-OH H,c/'^CH 


Me 

hoQ™ 

CHMe, 


HO'HC 


(t) 


CH 
UHMcj 
(H.) 


C 

CHSfCj 

(III.) 


Me 

CH 

CH 

CHMp2 

(IV.) 


Experimental. 

Preparation of Mentkane-^ : 5-diol. — 6-Nitrosothymol "was obtained 
by Klajges’ method (Ber., 1899, 32, 1518), which gave very satia- 
lactory results. The 6-nitrosothymol was then converted into 
thymoquinone in the following manner. Twenty-five grams of the 
nitroso-compound were dissolved in 250 c.c. of 10 per cent. aqueouE 
ammonia, and the solution was saturated with hydrogen sulphide, 
^The precipitate of 6-aminothymol, which separated, was collected; 
^w^ed with water, and dissolved in 450 c.c. of 3 per cent, sulphuric 
^acid, and to the solution 500 c.c. of water and 250 c.c. of a 10 pei 
;cent. solution of potassium dichromate were added. After aboul 
If an hour the precipitate which had formed was collected, anc 
in ten times its weight of glacial acetic acid. Chrohiif 
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BBUySride was added to this aplntioi^itt smaD’'4R»^S#’a{''a tias 
Sntil the oxidation was completed, and the tliymt^iimraA was tfen 
Ijirecipitated by addition of water, collected, and dried. The yellow 
^'erystils of the quinone melted at 45°. 

J,' From the thymoquinone the corresponding quinol was prcparcj 
s hy reduction with sulphurous acid, as described by Carstanj^a' 
“(J. pr. €htm., 1871, [ii], 3 , 50), and the following method was 
adopted for its hydrogenation. A long combustion tube, containing 
; finely divided nickel, which was prepared by reducing the pnm 
oxide, in a fine state of division, with hydrogen at as low a tem- 
perature as possible, was heated in an air-bath, a porcelain boat 
containing the substance was placed in the front part, and a fairly 
rapid current of hydrogen was passed through the tube. The 
hydrogen, of course, was carefully purified and dried. A number 
of preliminary experiments had shown that the most favourable 
temperature for the hydrogenation of the quinol was 190—200° 
•and accordingly the temperature of the tube was maintained at 
that point. Under these conditions an extremely viscous liqhld 
slowly distilled from the tube, and was collected in a cooled receiver 
to which a U-tuhe filled with glass wool was attached. At Erst 
the distillate was quite colourless, but the last portion which passed 
over had a brown tinge. When the distillate was kept in the ice-, 
i chest, crystals began to form, hut the process was very riow. Tie 
viscous liquid was therefore stirred with a small quantity of benzene, 
with the result that the greater part of it quickly became 
crystalline. The crystals were drained from a small proportion of 
an oily substance with which they were mixed, and recrystalliaed 
several times from benzene. The purified product was analysed, 
and found to be the desired dibydroxymenthane : 

0'1262 gave 0-3210 CO, and 0-1322 H^O. C=69-4; H = ll-6. 

0-1240 „ 0-3160 COj ., 0-1310 H^O. C=69-S; H = ll-7. 

CioHaiOj requires C=G9-8; H = ll-6 per cent. 

Menthane-2 : 5-diol, Ci(|H,j(OH) 2 , crystallisco from benzene in 
very small, colourless plates, which melt at 112°. When dry, it has 
•the form of a white powder, and it has no odour. It is very readily 
soluble in alcohol, ether, light petroleum, or hot benzene, and readily 
so in cdM benzene. Hot water dissolves it sparingly, cold water 
scarcely at all. It distils without decomposition under diminished 
pressure (b. p. about 155°/ 15 mm.), or in a current of hydrogen at 
the ordinary pressure. 

.... The smdll quantity of an oily substance which was separated 
from the crystalline menthane-2; 5-diol during the process of 
/purification was collected and fractionally distilled under diminished 
pre^re in an atmosphere of dry carbon dioxide. Under 15 m®- - 
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80—100°, a still smaller fraction 1 
at WO— B0®i ' — 160°. ' The highest fraction ■ 

jiJidified on ciJoling, and was found to consist almost wholly 'of ■ 
jjenthsne-2; 5-diol. The fraction which distilled at 80—100° was 
ji )0 small in quantity to permit of satisfactory purification, but ■. 
when treated with semicarbaside hydrochloride and potassium 
, acetate in the usual manner it yielded a little of a crystalline solid. 
When purified by crystallisation from alcohol, in which it is very 
iiparingly soluble, this compound forms small crystals, which are 
almost colourless, and melt and decompose at 243 — 244°. It is 
almost insoluble in water or ether. From an analysis, of which the 
result is quoted below, it appears not improbable that the compound 
is the disemicarbazono of a diketone of the formula CijlijOa, 
derived from the disecondary alcohol, menthane-2 : 5-diol : c 

0'1132 gave 29 c.c. Nj at 18° and 748 mm. N = 29'2. * 

CjsHjsOjNj requires N = 29'6 per cent. 

Pu^araiion of a Menlhadiene from MentJiane-2\ 5-diol . — An 
intimate mixture of menthaue-2 ; 5-diol with twice its weight of 
dry powdered potassium hydrc^en sulphate was placed in a flask 
attached to a reflux condenser, and heated in a bath of fusible . 
metal. When the temperature of the bath approached 190° a 
vigorous reaction began, and a colourless liquid vaporised and 
condensed in the tube. After having been heated for about half 
an hour at 190 — 200°, the mixture was cooled and distilled in a 
current of steam. A mobile, colourless liquid distilled with the 
ateam and floated on the surface of the water in the receiver. The 
liquid was extracted with ether, the ethereal solution dried, the 
ether removed by distillation, and the residual liquid again mixed 
with potassium hydrogen sulphate and heated as before. The 
resulting mixture was distilled in a current of steam, the liquid 
extracted from the distillate with ether, the ethereal solution dried, 
and the ether distilled off. The liquid remaining in the flask was , 
repeatedly distilled over sodium until no sign of any reaction could 
he observed, and finally we obtained a small quantity of a sub- 
stance of practically constant boiling point, which analysis showed i,. 
to have the composition of a terpene : 

0'154O gave 0-4963 COj and 0-1636 HjO. 0=87 9; H = ll-8. 

0'2897 „ 0-9358 COj „ 0-3024 HjO, 0=88-1; H=U-6. 
requires 0=88-2; H=n-8 per cent. 

The ter-pene thus obtained is, as already stated, probably one of 
t B isomeric terpinenes not hitherto described. It is "colourless, 

^ a rather faint odour somewhat like that of limonene, and a 
c aracteristic burning taste like oil of turpentine. Its boiling point 
IS 179°/760 mm.; =1'4779: the snecific uravitv is somewhat 
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Kterlhan oli', burthe quantity of lia mbS^W^ble was 
Ro small for an exact determination, especially aa ^ii: appears to 
|olyiperis6 fon Iceeping^ It is practically insoluble ip 'water, but 
^U^olves in the usual organic solvents. It at once decolorises a 
lilute alkaline solution of potassium permang^ate. When mixed 
with a solution of dry bromine in dry chloroform, it instantly unites 
with the bromine to form an additive compound, but the product 
must be unstable under tiie conditions of the experiment, since 
when rather more than three atomic proportions of bromine had 
been added, evolution of hydrogen bromide began. When treated 
srith nitrous acid according to Wallach’s method, the liquid turns 
yellow, but no crystalline nitrosite could be isolated. We hope to be 
able to complete the examination of this terpene before long. 

• It is our intention to endeavour to obtain terpenes from other 
mottohydric phenols isomeric with thymol on the lines indicated in 
this paper. 

We are indebted to the Research Fund Committee of the Carneg» 
Irust for a grant which defrayed the expense of this work. 

Chemistry Department, 

The Glasgow and AVrj5t op Scotland Technical Uolleor, 


CLL —ContrihUions to the Chmistry of the Tfirpenes, 
Part VIIL Diliydrocamphem and DihydrO' 
„ hornyhne. 


By George Gerald Henderson an'd Ernest Ferguson Pollock. 

According to the view now generally accepted as the most probable 
one, the arrangement of the carbon atoms in tho molecule of 
bornylene is the same as in that of tho saturated hydrocarbon 
camphane, whilst the structure of the molecule of camphene is of a 
different type, as is shown in the following formulse: 

CKg-CMe-CK, CH„’CMe-CH CH,'CH— CICH, 


?. 1 1 

1 

1 1 

i CHg'CH— CHg 

CHg'CH—CH 

GHs'CH—UMes 

y Camphane. 

Ilomylonc. 

Cam phene. 


i If this conception of the molecular structure of these hydrocarbons 
be correct, it follows that dihydrobomylene, CioHjg, should be 
identical with camphane, and that dihydrocamphene, CigHig, should 
have the coifetitution shown in the formula 
CHg'CH — CHMe 

I i 
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r«!ei^y .C« 57 M out a number of Bxfieriments with the 
of thtoiying JigEt on this point, and have ascertained that, 
in accordance with theory, when bornylene is hydrogenated, cam- 
Sjne is produced, and that campheUe yields a dihydro-compound 
is certainly not camphane. 

‘ file preparation of dihydrobornyhne has not hitherto been 
but we have found that it can be obtained easily from 


Ijornyleno by the application of Sabatier and Seuderens’ method. 
The bornylene used in our experiments was prepared from borneolj 
through methyl bornyl xanthate, according to the very satisfactory . 
process of Tschugaeff {Ber., 1899, 32 , 3332); it melted at 103°, 
hoiled at 149 — 150°, and was optically inactive. A porcelain boat 
containing bornylene was placed in the front part of a long tube . 
containing finely divided nickel, which was prepared by reducing ; 
pure nickel oxide with hydrogen at the lowest possible temperature, ■ 
and a current of carefully purified and dried hydrogen was passed 
■ alj such a rate that from 2 to 3 grama of bornylene were carried 
through the tube in one hour. The tube was maintained faj means 
of an air-bath at a temperature of 170 — 190°, which preliminary 
esperiments had sV,vn to be the most favourable one, and the 
solid dibydrobornylene which passed over was collected in a cooled 
receiver. Hydrogenation took place readily, and the product con- 
tained little or no unchanged bornylene; it was finally purified by 
cijslallisatiou from methyl alcohol. Tho dibydrobornylene so pre- 
pared separates from methyl alcohol in small, white crystals, which 
have a faint odour somewhat like that of borneol. It melts at 
150°, boils at 161 — 162° under the ordinary pressure, and sublimes 
easily, forming colourless, lustrous crystals. When treated with 
bromine and with potassium permanganate, it shows the character 
of a saturated hydrocarbon. In all these respects dibydrobornylene 
is exactly similar to camphane, and there can be no doubt as to 
their identity. 


Dihydrocamphene has already beeu described by several-observers, 
but their statements are somewhat contradictory. By heating 
woborneol with zinc dust for a short time at 220°, Semmler {Ber., 
1900, 33, 776) obtained a hydrocarbon, which boiled at 

162 , and separated from alcohol in fern-like aggregates of crystals, 
of which the melting point was 85°. This hydrocarbon was probably 
Mydrocamphene. Sabatier and Senderens {Gomyt. rend., 1901, 
■ applied their method of hydrogenation in presence of 

^0 el to camphene, and obtained a lif^uid hydrocarnon of the 
winula which boiled at 164—165°. .Finally, Vavon 

rend., 1909, 149 , 997) found that camphene in ethereal 
0 u ion absorbs hydrogen when agitated with platinum blacks and 
votiova ^6 0 



1622 COSTHIBCTIONS TO THK CHSJIISTRT QF 

>^6lds a 'Solid cdnipound, CjoHj8, wliich is siciilar to c&mpheQg in 
" appearance, but melts at 87°. “ 

* Using the same arrangement as in the case of bomylene, we 
Wmined the action of hydrogen on camphene in presence of heated 
nickel, and found in the first place that under these conditions 
camphene does not unite with hydrogen either so easily or so com- 
' pletely as bomylene. The camphene which we employed melted at 
64°, and boiled at 160°. A number of observations were made at 
different temperatures, and in some cases the product was passed a 
second or even a third time through the heated tube. The results 
of numerous experiments may be summarised as follows. At tem- 
peratures ranging from 120° to 180° the product was a solid, 
resembling camphene in appearance, but melting at about 64°. At 
a temperature of 200—220°, the product was a mixture of a solid 
with a colourless liquid. At about 240° the product was a colour- 
less, somewhat viscous liquid- -in all probability the same substance 
as was obtained by Sabatier and Sendcrens. The solid product, 
melting at 64°, when tested with bromine gave evidence of tie 
presence of a small proportion of an' unsaturated hydrocarbon, It 
was subjected to repeated fractional crystallisation from methyl 
alcohol, and was ultimately proved to be a mixture of the dihydro- 
camphene described by llavon with a little unchanged camphene. 
The liquid product formed at 240° was also found, by means of 
bromine, to contain a little of an unsaturated substance. When 
cooled in the ice-chest, it gradually solidified, and on subsequent 
exposure to the ordinary temperature part remained solid, while 
the other part became liquid again. The liquid part was pouted 
off and again cooled, and then kept at the ordinary temperature, 
when a further yield of the solid was obtained. Finally, by frequent 
repetition of this procedure, almost the whole of the original liquid . 
was obtained in solid form. The solid was ultimately separated by 
repeated fractional crystallisation from methyl alcohol into the 
dihydrocamphene of Vavon and a^little unchanged camphene. It 
was thus shown that the liquid which we obtained by the 
hydrogenation of camphene according to Sabatier and Senderens 
method is a mixture of dihydrocamphene with some unchanged 
camphene and a little of a third substance which was not further 
investigated. The dihydrocamphene obtained is saturated towards 
bromine or towards potassium permanganate, but it has a melting 
point widely different from that of camphane, is quite unlike it m 
appearance, and is undoubtedly a different substance. 

We are indebted to the Sesearch Fund Committee of the Carnegie 
for a grant which defrayed the expense of this work. 

Chemistry DEPARYuraT, 

The Glasqow and Wnst of Scotland Technical College. 
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CLII . — The Chlorination of Toluenk 

By Julius Berend Cohen, Harry Medfobth Dawson, 

John Reginald Blockey, and Arnold Woodmansey. 

A PRELIMINARY Doto OD fcho above subject was published in 1905 
{Trans., 87, 1034), and .in this an account was given of the action 
of chlorine obtained by the electrolysis of aqueous hydrochloric acid 
in contact with boiling toluene. The results pointed to a marked 
difference in the products so obtained from those which are produced 
by the action of ordinary chlorine under similar conditions. 

During the course of further experiments it has been found that . 
diffused daylight acts so rapidly in producing side-chain sub- 
stitution that comparable results are only possible when light is 
rigidly excluded. On this account the comparative experiments 
described in this paper were carried out in the dark. In the second 
place, a much more rapid and accurate process for estimating the 
amount of the side-chain and nuclear substitution products was 
used in place of t..4 former analytical method. 

While these, experiments were in progress several papers dealing 
with the closely related question of the bromination of toluene 
have appeared, and a review of the subject of the chlorination and 
bromination of benrene and toluene has been published by Bancroft 
in the third of a series of articles on “ The Electrochemistry of 
Light ” (J. Physical Chem., 1908, 12, 420). 

When chlorino acts on toluene, side-chain substitution takes 
place (1) in sunlight at 0° and higher temperatures (Schramm, 
Ber.f 1885, 18, 606); (2) in the dark at the boiling point of toluene. 
(Cannizzaro, Coinp. rend., 1855, 41, 517). According to 
HausKrmann and Beck (Ber., 1892, 25, 2445), side-chain sub- 
stitution is greatly facilitated in the case of nitrotoluene in presence 
of sulphur. Sulphur thus appears to behave differently from the 
usual carriers, such as ferric chloride, molybdenum pentachloride, 
imtimouy pentachloride, iodine chloride, pyridine, and the 
aluminium-mercury couple, for these bring about nuclear sub- 
stitution. 

In contrast with the qualitative nature of the observations 
re atiug to the process of chlorination, quantitative measurements 
s omug the influence of various factors on the side-chain and 
Me ear substitution have been obtained in connexion with the 
rommation of toluene. The experiments of Holleman, Polak, van 
8 WeteMsch. Amsterdam, 1905, 

d'iiieI- * chim., 1908, 27, 435), and those of Bruner and 

® ( u/i. A-cad. Sci. CracoWf 1907, 693) have shown that the 



wopbrtion ot Bromine is: not 

Pw^iiicreased by light, but in tho dark it is’incr^ by rise 
® tempera^re and by dilution of : the reacting bromine. , The 
iaethods adopted in these two series of experiments fere not the 
^e for whereas Holleman and his collaborators used open vessels ■ 
id only analysed the' product obtained when the bromine had 
completely disappeared, Bruner and Dluska employed sealed tubes 
id analysed the products at different stages of the reaction. 

' The influence of the nature of the medium on the dis- 
ibution of the bromine between the side-chain and fhe 
nucleus was also examined by these authors. When the 
toluene is considerably diluted- by admixture ■ with carbon tetra 
:chloride, this distribution is the same as in the case of pure 
toluene, but dilution to the same extent with nitrobenzene has 
the effect of decreasing the proportion of the bromine which enters 
the toluene side-chain. This influence of the medium has been 
further studied by Bruner and Vorbrodt (Bull. Acad. Sci. Cracow, 
’1909, 221), who investigated tho effect of carbon disulphide, carhou 
tetrachloride, benzene, chloroform, acetic acid, benzonitrile, and 
^nitrobenzene on the bromination ot toluene, ethylbenzene, iso- 
jpropylbenzene, and o-, and p-xylene. They find that the 
^influence of the solvent is not only observable in the dark, but 
'»hows itself in the process of photobromination. The effect' of 
^nitrobenzene, and to a less extent of acetic acid and benzonitrile, is 
greatly to diminish the proportion of side-chain substitution. 

With regard to the bromination of toluene in tho presence of 
carriers, Bruner and Holleman (loc. cit.) and Jackson and Field 
(Amer.’chm. J., 1881, 2, 10) have found that side-chain sub- 
stitution increases with decreasing concentration of the carrier and 
‘also with rise of temperature. 

In explanation of these various observations, two essentially 
different views have been pot forward. According to Bruner, 
aide-chain substitution is due to molecular bromine, wherM 
nuclear substitution is effected by bromine atoms or ions, -whic 
result from the dissociation of bromine molecules in accordance with 
the equation: 

Br, ^ 3r-fBr. 

- ...The velocity measurements ot Bruner and Dluska are cited as 
^j^dence in favour of this hypothesis. These determinations 
■: indicate that both the side-chain and nuclear substitution 
takb, place in accordance with the requirements of the ^ _ 

|T<fc,a unimolecular change if the concentration of the bromine ^ , 
^^ill. For higher bromine concentrations, the values obtaine or . 
Sho Wonstant characteristic of a unimolecular change decrease » 
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ths jeacticnPi^S^^?^ ttis, is aitnbut^' to tie witHdrawal lOf 
active bromiio ironTthe solution by the formation of a hydrog^S 
perbromide (HBt,). Since the dissociation of thiso^rbromideV 
increases as the concentration of the solution diminishes, its^, 
influence on the rate of progress of the bromination is inappre-f 
cisblo in the case of dilute bromine solutions. 

According to this hypothesis, the action of carriers, such as. 
iodine, consists in forming compounds with bromine which undergo 
dissociation with the production of bromine atoms or ions in much - 
greater concentration than that which is obtained in the case of 
pure solution of bromine. Hydrogen perbromide is supposed to be: 
a dissociating compound of this character, and the increase in the ' 
proportion of nuclear substitution which is found when the toluene , 
is mixed with nitrobenzene, benzonitrile, acetic acid, and certain" 
other liquids, is attributed to the relatively large solubility of 
hydrogen bromide in these solvents, whereby the formation of< 
hydrogen perbromides- is facilitated. •; 

Bruner’s theory that nuclear substitution is due to ionic bronune ’ 


is in thp main adopted by Bancroft {loc. cit.). To account for 
certain observatior f this author finds it necessary, however, to ■ 
assume that nuclear substitution only occurs when negative bromine 
ions are present in excess of the corresponding positive ions. Such 
a condition is brought about by the partial combination of the ^ 
positive bromine ions with molecular bromine to form complex 
positive ions, for example, Brj. 

The other view referred to is that put forward by Holloman, who 
supposes that side-chain substitution is due to molecular bromine, ■ 
but that substitution in the- nucleus is brought about by bromine 
in the form of hydrogen perbromide, HBr„. Low temperature 
and increasing concentration of the solution are favourable to the 
formation of these polybalogen compounds, and these are the con- 
ditions under which the proportion of nuclear substituted product 
increases. The fact that nitrobeuzeno and acetic acid, when added 
to the toluene, increase the relative amount of the nuclear sub- 


stitution product, is obviously in agreement with this theory if the ■ 
solubility relationships, referred to above, are taken into con- 
sideration, i 

An account will now be given of the observations which we hav^i 
made in connexion with the chlorination of toluene, and the method 
of analysis of the chlorinated product may be described first. 

This product consists of unchanged toluene, o- and yrehloro- 
Wuene, and benzyl chloride. The benzyl chloride was extracted 
y ^hultze s method {Ber., 1884, 17, 1675), which consists in 
oiling a weighed quantity of the liquid with an excess of alcoholic 
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silyer nitrate for ntteen to twenty minutes, and iiteigHng the 
^yer chloride. The method was tested with pure benzyl chloride 
and with bfozyl chloride mixed with toluene and o- and p-chloro- 
toluene. The following results show that the method of estimation 
is' satisfactory : 

0*2618 benzyl ehlcTitlo gare 0*2983 AgCl ; CflHs'CHjCl— 0 2630. 

0.g220 0*9192 AgCI; CtHj-CHjCUO *8112. 


The following mixtures were made and analysed : 



I. 

11, 

III. 


26*026 

3 523 

6-459 

o-Chlorotoluenc 

9-328 

1*329 

4 8765 

;i-Cliloiotoluctie 

r>*306 

1 

2-0575 

Btfnzyl chloride 

4-845 

2*103 

2*3685 


I, 6 2013 give 0*7055 AgCI ; C,H3-CH.iCl=10*04. Ac:m 1 = 10*51 per cent. 

II. 3*0554 „ 0 8815 AgCl ; C,Hs*CH,Cl=25 46. „ =25*61 „ 

III. 3*4065 „ OSS'OAgCli CsHj'CH, 01 = 15 21. „ =15*03 „ 


The proportion of p-chlorotoluene in the mixture was estimated 
by oxidising the chlorinated product in a scaled tube at 115 — 120° 
for five to six hours with nitric acid (one part of acid, I) T4, and 
two parts of water). The mixture of acids was collected and washed 
with cold water. The acids were then boiled with 200 c.c. of 
>water for a few minutes, filtered hot, and washed with a small 
"quantity of boiling water. All the benzoic and o-cblorobenjoic 
acid and a small quantity of jecblorobenzoic acid are thus removed. 
It was found that one litre of boiling water dissolves about TO gram 
of p-chlorobenzoic acid, so that a loss of approximately 0*20 gram 
of this acid has to be allowed for in the above method of separation. 
After washing as described, the acid was dried at 100° and weighed. 
The melting point of the acid was 234—235°. In carrying out 
this estimation of the p-chlorotoluene, it is necessary to keep the 
temperature at which the oxidation is effected as low as possible, 
for otherwise a portion of the p-chlorobenzoic acid may be decom- 
posed. Mixtures of the following percentage composition were 
analysed by the above method : 

Toluene 19*16 15*73 

o-Chlorotoluenc 43 54 43*07 

p-Chlorotoluenc 19*40 20 92 

Benzyl chloride 17*90 20 28 

T. 2*77 gave 0*695 p cblorohenzoic acid. p-Chlorotoluene = 20*3 per cent. 

II. 3*42 „ 0*880 - „ ., „ =20*8 ,, 

In some of the earlier experiments, the total chlorine was deter* 
mined by the Carius method. By deducting from this the chlorine 
present as benzyl chloride and p-chlorotoluene, the amount o 
^^yorotoluene was obtained. In the later experiments this meth 
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^as repl»<^: » simpler and more rapid- process involving the . 
measurement of the density of the chlorinated product. If o, |8, y, 
anJ S are the percentage amounte of toluene, o-chlorotoluene, 
p-chlorotoluene, and benzyl chloride respectively in a mixture of ' 
^hese substances, and if dj, dj, dj, and dj are the respective densities , 
of these liquida’(at 18°), we may obtain a and g from the equations : 

a + i3=100-y-8 (1), 

— + .^ = -— -H-A . . . (2) 

dj da d da d, 

in which d represents the density of the mixture. This method 
was applied in the analysis of the following mixtures : 

Percentage composition. 


I. U. 111. 

Toluene (fi, = 0*86791) o=19*90 19-16 15'78 

o.Chloiot61uene (<ii=l*08480) ]8 = 30-90 43-54 43-07 

o-CWorotoliiene (t/3=l-070y0) 7=18 64 19-40 20'92 

Benzyl chloride ...... (<*4=1-10271) 8«30-56 17-90 20'28 


Density of mixture 1-03615 1-03584 1 04414 

Calculated value of a (per cent.) 19'8 19 0 15-.7 

* In calculating th^ above values of a, the actual percentage 
amounts of p*chloroi-6lucno and benzyl chloride were assumed. 

Having subsequently ascertained that the ratio of p- to o-chloro* 
toluene in the product of chlorination is nearly constant and equal ^ 
to 1: 2, the separate estimation of the para-compound was omitted 
in further experiments, and the total amount of the nuclear sub- 
stitution product (o- + y;-chlorotoluene) was alone determined. 
The density of a mixture of the two chlorotoluenes in the above 
ratio was found to be rfi*=r0800. From this and the measured 
density, d, of a given mixture, we obtain the percentage amounts of 
toluene (a) and of the mixed chlorotoluenes (3 + 7) from the 
equations : 

a + (^+7) = 100-5 (3). 

a . ( ff -l-y) _ 100 _ 5 

0-86791 1-U8UU d" 1-10271 ' ’ ‘ ‘ ^ 

The results obtained for a mixture of known composition by 
this method are indicated below : 

I’erceiitagii couipositiou. 

Toluene a = 92 20 

0 - and ;ij Chlorotoluenes ( 8 + 7 )= 3*75 

Benzyl chloride 5 = 4 ’05 

Density ol mixture j.... d =s 0'88250 

18695 of the mixture gave 0*0868 AgCl, corresponding with 
per cent, of benzyl chloride. Substituting for 5 and d iu 
equations (3) and (4), we obtained ct=i91*9, (j8-i-7) = 4'0 per cent. 
This example aufSces to show that sufficiently accurate results for 




ttfie piofortion of total nuclear sabaftMitKHT'pranHOE' HjftM mixture 
be obtained by the indirect m^hod of density detdrmination. 
^^iou 3 to the carrying out of the above estiniatioEs, the 
^chlorinated mixture was washed with a solution of sodium caibouate 
Juntil the wash-water, acidified with nitric acid, gave no precipitate 
fwitb sHver nitrate Bolution. It was then dried over potassium 
carbonate. 

i. Variations 'm the Oonditions of the Chlorination Pfoces».~In 
, order to ascertain the influence of various factors on the distribution 
of the chlorine between the side-chain and the nucleus, the following 
series of experiments were made, the toluene in all cases being 
heated at its boiling point during the process of chlorination, 

Series I and II. — Chlorination above a layer of hydrochloric acid 
solution (D 116) in the dark and in diffused daylight. 

Series III and IV.- -Chlorination with moist chlorine in the dark 
end in diffused daylight. 

Series V and Vl.-^hlorination with dry chlorine in the dark 
and in diffused daylight. 

In the last four series of experiments hydrogen chloride was 
passed into the toluene with the chlorine, so as to make the coii-l 
ditious correspond as closely as possible with those of series I and II. 
In the experiments of scries V and VI, the gases were passed 
through concentrated sulphuric acid and then over phosphoric 
oxide, and the toluene was freshly distilled over sodium. 

The results of these experiments are given in table I, in which 
the last two columns of numbers represent respectively the per- 
centage amounts of chlorine which enter the side-chain and the 
nucleus. The figures in the third column indicate the extent to 
which the chlorination was carried in the separate experiments. 
From a comparison of the individual results in the different series, 
it would appear that in some cases the distribution of the chlorine 
between sldechaln and nucleus is to some extent dependent on 
the proportion of the toluene which is actually chlorinated. The 
variations are, however, not such as to permit of any definite 
conclusion in regard to this point, and we have considered it 
permissible to take the mean results of the separate experiments. 
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"I'iBLE 1. - ;-~sv 

A Chlonnaiion with Ordinary Chlorine, 



Percentage 

. ' of substitution 

Percentage of 





products in 

Benzyl 

P-Chlororr^ 


Conditions. final mixture. 

cliloride. 

tolnene*,^ 

I. « 

Layer of hydrochloric acid 10 

16 

84 ,1 

h 

solution in the dark. 10 

Uf) 

85*5 1' 


10 

19 

81 -'5 

d 

0 

16 

84 , 

c 

9 

17 

83 

s 

9 

24 

76 ■ ■:, 


11 

nr> 

86-5 

h 

13 

U’f* 



Mean 

. i6"5 


II. 

I^ycr of hydrochloric acid 17 

64 



solution in tlic light. 40 

f>9 

• 41 ■ 


4$ 

56 

a 

- 


Mean 

60 

40 . 

MI. 

Moist chlorine and liydrogon 1 2 

63 

37 


chloride in the dark. 18 

i 8 

46 

54 .f 


76 

24 ■ 4 


9 

64 

36 ;i| 


Mean 

62 

38 ^ 

IV. 

Moist chlorine and hydrogen f>0 

ffl 

a 


chloride in tite light. 

90 



Mean 

90 

10 

. 

Dry chlorine and hydrogen 29 

91 

9 J 


chloride in the dark. 25. 

90 

10 


Mfun 

90 

'i 

Vf. 

Dry chlorine and hydrogen *22 

93 '5 

4 


chloride in the light. 44 

94 

6 & 


Wean 

94 

6 


In reference to the experiments in series I, certain sUghtj 
modifications were made in the experimental arrangement in order-> 
to ascertain whether the substituting effect of chlorine is influenced' 
by previous exposure to light. In a and 6 the chlorine was exposed 
to the light of an arc lamp, focussed on the wash-bottle containing 
sulphuric acid, before" it came into contact with the toluene. In 
C i, e, and /, the chlorine was exposed to diffused daylight, the 
only difference being that in e the sulphuric acid in the wash-bottle 
*aa replaced by water. In g and h, the light of an ordinary 
incandescent electric lamp was allowed to act on the chlorine 
before it entered the toluene. Although the results of the several 
wperiments vary to some extent, it is not possible to say that 
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^IpreViojis ligfi't treatmeut of thS’'oWorin? definite 

j^ifluenco on the proportion of the, side-chain suhsti^ution. 

Before proceeding to compare the data in table I, it will 
^^venient to present the results of the experiments in which 
Ihlorination was effected by chlorine generated by electrolytic 
Composition of a concentrated hydrochloric acid solution placed 
Sinmediately below the toluene. The apparatus used was that 
'described in the previous communication (foe. «(.), and, as in the 
■other experiments, the temperature was mamtained at the boiling 
Doint of toluene. 

Table II. 

Chlorination with Kleclrolylic Chlorine. 

Percentage of 




Percentage of 

/ 




substitution 


0- + 



products in 

Benzyl 

p-Chloro- 

Series. 

Conditions. final mixtiu'e. 

chloride. 

toluenes. 



.-O'S aiiqis., 8 hours 9 

9-5 

90-5 



0-5 „ 24 „ 3-5 

5-5 

H-5 

vii. 

lu tho daik 1 

1 >. 4 4» 

^ M 4 >. 7 

n-6 

8 '5 

m 

91’5 



U „ I 10 

14-0 

80-fl 

i::.- 


U „ 2 21 

12-0 

88 0 • ■ 









Mean 

10-0 

90-0 

:.V1IL 

I n I ’l,* snip., 4 hours 15 

fa the light J 4 „ 14 

69 '0 

69-0 

41'0 

31-0 

i" 


Mrau 

64 '0 

86-0 


’¥ Examination of table I shows that the influence of light on the 
^ratio of distribution of the chlorine is very pronounced in the case 
'-■where the reacting chlorine was passed through concentrated 
-aqueous hydrochloric acid in contact with the toluene. The effect 
'of insolation is to raise the proportion of chlorine which enters 
'^ihe side-chain from about 16 to 60 per cent. In the case where 
the moist gases were passed directly into the toluene, the effect 
of light is to raise the percentage of benzyl chloride from about 
60 to 90. When, however, the dry gases are passed into dry 
toluene, the proportion of side-chain substitution product obtained 
in the dark is already so large that any considerable influence of 
light is impossible. As the numbers show, the effect of light m 
tfiis case is very slight, the proportion of benzyl chloride being 
increased from 90 to 94 per cent. 

If we compare series I, III, and V, which were all carried out 
in the dark, it is seen that the distribution of the chlorine is very 
Jiargely dependent on the amount of water present. In the absence 
:,of wj^ter, the proportion of benzyl chloride amounts to 90 per 
|cent.; wh|n the chlorine and hydrogen chloride were not dried 
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passing into the toluene, the mean of the divergent, numbers, ' 
obtained for' the proportion of benzyl chloride is only 62 per cent.,^ 
and when the toluene undergoing chlorination wae saturated with ' 
water hy contact with aqueous hydrochloric acid, the proportion 
of benzyl chloride is only 16 per cent. The considerable differences 
in the numbers for the separate experimeuts of series III may be 
due to the different amounts of moisture "which were introduced ’ 
by the undried gases in the different experiments. 

The data obtained with electrolytic chlorine in. the dark (series 
VII) must be compared with those of series I. The special arrange- ^ 
ment adopted in this series was in fact designed to make the 
conditions as similar as possible to those which obtained in the 
process of electrolytic chlorination, and thereby to facilitate a 
comparison of the action of ordinary and electrolytic chlorine. The 
mean results of the two series arc not identical, and it would appear 
that electrolytic chlorine gives rise to a somewhat smaller proportion 
ef benzyl chloride than chlorine, which is obtained by the action 
of potassium permanganate on hydrochloric acid. In regard to 
this difference, it must, however, be noted that the conditions 
obtaining in the tw ; series of experiments were not quite the same, 
for in the electrolytic chlorination, hydrogen was continuously^ 
evolved from one of the electrodes in the hydrochloric acid solution. , 
It seems probable that the benzyl chloride, which must dissolve to a 
certain extent in the aqueous solution, is reduced by the nascent 
hydrogen, and this will result in a smaller proportion of benzyl 
Chloride in the final product. 

Series VIII, in which chlorination was effected by electrolytic 
chlorine in the light, must similarly be compared with series II. 
The mean values for the proportion of benzyl chloride are 
approximately the same, and it follows that the action of electro- 
lytic chlorine is not sensibly different from that of ordinary chlorine. 

Reference may here be made to the difference in the results which 
have now been obtained as compared with those communicated in 
the preliminary note {loc. eil.). In the earlier series of experi- 
ments, the conditions obtaining in the processes of electrolytic and 
ordinary chlorination were not sufficiently defined. The electrolytic 
experiments were made in a badly lighted room, whereas the 
ordinary chlorinations were effected in good daylight. This is 
l^gely responsible for tbe much greater differences which were, 
found previously for the action of electrolytic chlorine on the one 
hand, and ordinary chlorine on tbe other. In the second place, 
the method previously employed in the analysis of the product of 
chlorination has been found to he uhsatisfactory. This method 
involved the removal of unchanged toluene by distillation ajd the 



S!^.'i.CQHBfc DAWSON, BLOCKEr, AND « 


Mnasagp or wiB iwaue by means oi As 

the time, the oxidatibn "of ' tlie chlOT^u^titntioa 
podnct hy‘‘ this method 'is very incomplete, and lifthe light of 
Sater results it appears that the readiness with which the different 
ysbmerides undergo oxidation is dependent on their relative pro- 
■portions in the mixture examined. , 

' The marked influence of moisture on the sidechain nuclear ratio 
is not peculiar to the chlorination process, for similar effects have 
jibeen observed ip experiments which we have made on tie 
fbromination of dry and moist toluene. The bromine used was 
'allowed to remain for some days in contact with potassium bromide, 
then dried over fused calcium bromide, and distilled over barium 
oxide. The toluene was freshly distilled over sodium. Fifteen c.c. 
-of a toluene solution, containing 7'^ per cent, by weight of bromine, 
were introduced into two blackened glass tubes, and 9 milligrams 
lof water were then added to one of the tubes. The preparation of 
the bromine solution and the Ailing and sealing of the tubes were 
effected in a dark room by the aid of a feebly luminous gas flame. 
;:The sealed tubes were then placed in a closed ^hox, immersed in a 
rWater-bath at 26°, until the bromine had completely disappeared,! 
Iffhia occurred in the moist solution after fourteen days, and in* 
Bhe dry sojution after thirty days. In a second experiment with' 
p toluene solujiion containing 8'9 per cent, of bromine, to which 
^in one case 39 milligrams of water were added, fourteen days 
^lapsed before the disappearance of the bromine in the case of 
Jthe moist solution, the corresponding period for the dry solution- 
^eing about thirty-flve days. The following table gives the relative 
gimounts of side-chain and nuclear substitution products in these 
|experiments : 

Table III. 

Percentage of 


Experiment 1 



Benzyl 

Bromn- 


bromide. 

toluenes. 

/ Dry solution 

27-8 

72'2 

\ Moist „ 

187 

81-3 

/ Diy solution 

22-5 

77'5 

t Moist ,, 

14-2 

85-8 


According to these data, tlie presence of water in the toluene 
I- reduces the proportion of benzyl bromide, and at the same time 
l^increases the rate at which the bromine disappears. The effect is 
I therefore of the same kind as that observed in the chlorination 
Experiments. On account of the wide differences in the conditions 
the ehlorination and bromination experiments, it is not, however, 
ipossMte to make any quantitative comparison of the two series of 
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prom’ ft the obseirvations relating to the 

chlorittatiQn;|f. toluene, it appears to be established that side-chain,' 
substitution is favoured by light, rise of temperature,* and absence^ 
of moisture. In so far as these factors are concerned, thn 
chlorination of toluene is induenced in the same way as the? 
brominatiftn pi^cess. The two processes would also appear to bo' 
eirniiarly influenced by the nature of the medium, for when toluene, ' 
mixed with its own volume of nitrobenzene, was chlorinated, an 
increase in the relative proportion of the nuclear substitution 
product was observed. No data are available to show the influence 
of the concentration of the halogen in the case of the chlorination 
process, and on account of the limited solubility of chlorine in 
toluene at temperatures at which the reaction takes place, it is 
doubtful whether the influence of concentration could be experi-* 
mentally determined with any accuracy. 

Independently of the . influence of the concentration of the 
halogen, it is clear that the degree of parallelism between the 
chlorination and bromiuation processes is such as to 'warrant the 
ibonclusion that the mechanism of the processes is of the same kind. 
The more extensr / observations relating to the bromination of 
toluene may therefore be utilised in the elaboration of a generaf 
theory of halogenation. 

Two theories relating to the special case of broftiination have 
already been referred to in this paper. Both of these offer a 
plausible explanation of certain facts, but, on the whole, the view 
that nuclear substitution is due to halogen in the form of poly^ 
halogen compounds appears to be the more acceptable. The 
diminution in the relative amount of nuclear substitution with rise 
of temperature and with diminishing concentration of the halogen 
is consistent with the polyhalogen theory, for both these factors 
are favourable to the dissociation of the polyhalides. The observed; 
increase in the percentage of nuclear substitution product when 
certain solvents, such as nitrobenzene, benzonitrile, and acetic acid, 
are added to the toluene is in accord with the fact that these 
solvents facilitate the formation of polyhalogen compounds. 
Observations relating to polyiodides indicate that although these 
are formed to a small extent in hydrocarbons, carbon tetrachloride, 


The influence of tcraperatore ou the nature of the product of clilorinetbu is 
shown by experimeuts whiclj were made with carefully dried materials at 0*. The 
relative amcriiut of chlorine entering the side-chain via& found to be 30 per cenf. 
vheu chlorination took place in the dark and 45 per cent, when the experiment was . 
. conducted in the light. The corrraponding numbers, obtained when the toluene' 
vaa heated at its boiling point, are 9tl and 94 per cent, respectively. These leaults 
w clearly enough the considerable influence of tcmpeiatuie both in the and 
ti the light. ' , 
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and carbon dinUplude> they are produced in 


very 


| mnch larger quantities in nitrobenzene, ethyl acetate, benzonitrile, 
lacetic acid, and certain other solvents. It is this partiralar property 
ftvvhich appears to determine the nuclear substituting influence of 
gthese media. 

That similar relationships hold in respect of the forjnation of 
. polybromides is rendered probable by the results of distribution 
experiments which were made with carbon tetrachloride and nitro- 
benzene. According to Bruner and Dlnska (Joe. cit.), the addition 
of carbon tetrachloride to toluene produces no alteration in the 
dritribiition of the bromine between the side-chain and the nucleus- 
it acts simply as a diluent, and as such reduces the velocity-of the 


reaction. 

J'ifty c.c. of T-aqueous hydrobromic acid were shaken at 18° 
with 70' c.c. of carbon tetrachloride and of nitrobenzene respec- 
tively. After the liquids had been kept for an hour to allow of 
complete separation, 50 c.c. of the non-aqueous layer were titrated 
with O' l.V -sodium hydroxide. Less than 01 c.c. of alkali was. 
i required for neutralisation in the case of carbon tetrachloride, and 
less than O' 25 c.c. in that of nitrobenzene. 

■ *' The same experiments were then made after the addition of 
bromine to the hydrobromic acid solution. The amount of bromine 
added was such that the composition of the resulting solution 
could be represented by I'O.V (HBrj.j). After shaking with this 
solution, 50 c.c. of each of the non-aqueous liquids 'were treated 
with potassium iodide and excess of sodium thiosulphate to remove 
bromine, and then titrated as before with O'U-alkali. The carbon 
tetrachloride required, as previously, less than O'l c.c. of alkali, 
whereas the nitrobenzene required 4’4 c.c., which is approximately 
twenty times * as much as was required in the absence of bromine. 
These results show clearly the great difference between the two 
solvents in regard to the formation of polyhalogen hydrogen 
compounds. 

It is possible that the relative stability of polyhalogen com- 
pounds in nitrobenzene solution is connected with the ionising po'wer 
of this solvent, for the solutions of the polyiodides in nitrobenzene 
have been shown (Dawson and Oawler, Trans., 1902, 81, 525; 
Dawson and Jackson, Trans., 1908, 93, 2063) to be good conductors. 
Other solvents, like ethyl acetate and benzonitrile, which favour 
the formation of polyhalogen coinpounda and increase the relative 
fitaount of nuclear product in the bromination of toluene, also yield 


* The correct ralue of llie acid latio is probalily very much greater than this, for 
- a laige proportion of the 0'25 c,c. of alkali required for titration in the ahseiice of 
^ brominOi is duo to the acid cljsracter of the nitrobenzene, 
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is no direct evidei^ce to show that' the nuclear substituting 
effect is conditioned by the ionisation, these facts would seem to 
indicate that halogen in the form of polyhalogen ion is specially 
active in this respect. 

The fact that solutions of hromine and iodine in moist nitro- 
benzene are conductors of electricity (Bruner, Bull. Acad. Sci. 
Oraeow, 1907,^731) is, at first sight, favourable to the view that 
Duclear substitution is due to free halogen ions. On the other . 
hand, solutions of chlorine do not conduct (Bruner and Galecki, I 
Zeikch. Slektrochem., 1910, 16, 204), and yet the processes of 
chlorination and bromination appear to be affected in a similar'^ 
manner when the conditions of the two processes are similarly^ 
altered. These facts are difficult to reconcile with the ionic theory '., 
of nuclear substitution, and on this account we are inclined to 
adopt the polyhalogen theory. 

Neither this nor the ionic theory appears to offer an immediate 
axplanation of the fact that the presence of water in the toluene;- 
iucreases the* relative proportion of the nuclear substitution/ 
products. Compat'’tive measurements of the rate of leakage of 
electricity through' dry and moist solutions of chlorine and hydrogen ' 
chloride in toluene were made in this connexion, but the results' 
indicate that if there is any difference in the conductivity of the 
moist and dry solutions, it is not sufficiently large to account for 
the observed influence of moisture on the chlorination process on 
the assumption that nuclear substitution is due to chlorine ions. 
In so far as the resultant effects are concerned, the action of 
moisture is opposed to that of light, for this increases the rate of 
side-chain substitution, and the former accelerates the process of 
nuclear substitution. Before these catalytic effects can be explained, 
further experiments are necessary. 

The question of carriers may finally bo discussed. The 
assumption that the activity of these substances is due to an 
increase in the concentration of halogen ions as a consequence of 
the formation of more highly ionised carrier-halogen ” compounds 
IB not, so far as we are aware, supported hy any experimental 
evidence. On the other hand, if such " carrier-halogen ” compounds 
ate themselves of the nature of perhalogen compounds, or if they 
are capable of combining with further quantities of halogen to 
form such perhalogen derivatives, the formation of nuclear sub- 
stitution products in the presence of carriers is explicable in terms 
of the polyhalogen theory without the necessity of formulating 
additional electrolytic hypothesis. From a consideration of 
the valency relationships of the various substances which serve as 
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Kin the course of the ebove experiments, we have observed certain 
ISlblir phenomena in connexion with the process of chlorination, 
piich we propose to reserve for a further communication. 'When 
;^ist chlorine is passed into boiling toluene in ^he light, the 
'toluene gradually assumes the yellow colour of chlftine. If, how- 
jjdver, hydrogen chloride is passed in 'simultaneously, the yellow 
rcolour disappears, reappearing when the hydrogen chloride is cut 
ioff. In the dark the liquid retains its yellow colour in presence of 
fhydrogen chloride. In some cases the chlorination product, after 
[’carefully washing free from chlorine and hydrogen chloride, retains 
[a permanent pale yellow colour. The exact conditions which are 
necessary for the production of the colour change, which is probably 
[due to the formation of a small quantity of a yellow-coloured 
substance, have not yet been determined. 
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fCLIlI— ?7te By-Products of Alcoholic Fei'mentatm, 

- By Olive Eveline Ashdown and John Theodoee Hewitt. 

[ The formation of small quantities of carbon compounds other than 
r cmbon dioxide and alcohol during tho fermentation oi various 
^hngars by yeast has attracted much attention, and anting the past 
Jfew years considerable light has been thrown on the formation of' 
I some of these by-products. Whilst many endeavours have been 
|?made to solve the problem as to why and how succinic acid and the 
If'higher alcohols seem to he almost invariable constituents of crude 
11' alcohol, comparatively little attention has been devoted to the 
acetaldehyde which accompanies the alcohol in varying quantity, 

‘ and which sometimes is formed in considerable amount. 

' If, however, one desires to throw light on the mechanism of the 
'• reaction by which alcohol is produced from dextrose and similar 
sugars, it is fairly evident that this substance is worthy of much 
[ greater attention, since whilst yeast normally produces alcohol with 
extremely small amounts of acetaldehyde, the fact that the latter 
Wt^'is occasionally formed in much greater amount during 
fel fermentations is likely to lead to information of value 
r'the nature of the abnormality is understood. 

iccurrence of notable amounts of aldehyde might be referred 
fof several possible causes; 




of alcohol by atmospheric oxygen. This 
^pbttesis iiec^sitates the presence of a catalytic agent, which 
jnighfc either^be derived from an inanimate source, for example, 
some metallic salt the presence of which had been overlooked, or 
might be of an enzymatic nature and be derived from tbe yeast or 
some other organism. 

. 2. The acetaldehyde may be produced from the sugar by a 
fermentation dhe to some other organism. 

3. Sugars when fermented by yeast normally give ethyl alcohol 
and carbon dioxide, but owing to malnutrition of the yeast or 
some similar cause, acetaldehyde may make its appearance in place 
of ethyl alcohol to a greater or less extent. 

The first or second of these hypotheses may at first sight appear 
more probable, and one of the present authors at one time inclined 
to the view that the occurrence of larger amounts of aldehyde than 
usual was due to some agency outside the yeast. But, as will be 
seen later, the same yeast will give very varying amounts of 
acetaldehyde, according to the materials on which it is nourished 
being altered, other conditions remaining the same, so that the idea 
of the aldehyde br'ng due to some other agency is out of the 
question, Moreover, the results obtained by tbe present authors 
with yeasts from different breweries show the same result, the 
production of aldehyde varying at different times with yeast froip 
the game brewery, whilst any possibility of the aldehyde having been., 
produced by subsequent catalytic oxidation owing to the presence of 
small amounts of salts of heavy metals was carefully excluded by 
performing all fermenting and distilling operations in glass vessels. 

Evidently, then, the aldehyde must be a product derived from 
the sugar under the action of the yeast, the cause of the variation 
in amount being due to the different food the yeast is supplied 
with during fermentation. In order to obtain an idea as to which 
of the other constituents of the mash could affect the greater or 
leaser production of aldehyde, systematic experiments were carried 
out, solutions being made up of known composition. Generally, 
crystallised sucrose or dextrose was employed, together with neces- 
sary mineral constituents, nitrogen being also supplied either in 
Ihe form of ammonium salts or as amino-acids. In view of the 
^orkof F. Ehrlich {Zeitsch, Vet. deut. Zaekeriml., 1905, 55 , 539; 

Zeitsch., 1906, 1 , 8; 2 , 52; Her, 1907, 40 , 1027, etc.) on 
1’ 6 production of higher alcohols from the amino-acids with extra 
c.aThoii atoms (for example, of ordinary taoamyl alcohol from 
eiicinejj complications were avoided by using alanine as amino- 
) since this can give no other alcohol but ethyl alcohol. In 
^1 the present authors started the work quite expecting to find 
xcvii. c -p 
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that deficiency in available nitrogen would ttean mcreaae 1 
^^'dehyde content, and it was thought not at all untoly that the 
4unction.of amino-acids and their converaion into alcohols during 
fermentation might be connected with the formation of ethyl alcohol 
and carbon dioxide from some intermediate product, possibly lactic 


acid. 


Assuming that lactic acid is formed as an intermediate product 
during the alcoholic fermenUtion of sugars, one might imagine 
the chemical change involved to be capable of representation in 
the following (or similar) manner; 


II. 


CH-NH, ■ 

CH, 

f CH-OH ^ 

‘ OH-OH 

dlOjH 

CO,H 

— X 


♦CHj 

1 ^ 

CHs 

‘CIT, 


♦CH-NH, 

-1- OH-OH . 

1 

= 1 ' 
*CU2 

•OH 

♦COjH 

OOjH 




CH, 

-e CO, -t CH’NII, 
CO,H 
CHj 

-(■♦COs, +• OH-NH,, 
CO,H 


That a plentiful supply of nitrogen in the form of ammonium 
salts or as alanine would reduce the amount of aldehyde to any 
appreciable extent was immediately negatived by the results 
obtained with a series of fermentations carried out on sucrose 
solutions to each of which equal amounts of potassium phosphate, 
:magnesium sulphate, and calcium phosphate had been added, but 
^hich differed respectively in containing («) no added nitrogenous 
material, (4) ammonium sulphate, (c) ammonium tartrate, and 
(d) alanine. A reference to table II, which records the results 
obtained with a Yorkshire yeast at the ordinary temperature 
(Jan 1909) over a period of nineteen days, shows that whilst the 
largest yield of alcohol was obtained when alanine was added, and 
the next best yield with ammonium sulphate, least aldehyde was 
formed when the yeast had to depend on its own nitrogen, an 
the greatest amount (absolutely- the amount relative y o ® 
alcohol formed was slightly greater in the case of 
tartrate) was produced when alanine was added. Evidently lac 
of nitrogenous food is not the cause of aldehyde formation, an 
a systematic search tor ferments, whether inorganic or enzymic, 
which can effect a catalytic decomposition of ala,mne with pm 
duction of acetaldehyde would seem desirable in view o 
observation made by E. Drecbsel (Ber., 1892, 25 , 3502), that a amh 
heated alone, or, still better, with an excess of concentrated p 
pboric acid, to 220—230“, is decomposed into acetaldehyde, car o 
monoxide, and ammonia, according to the equation : 

CH3-CH(NH,)-C02H = CHj-CHO + CO -l- NEj. 

Brechsel draws particular attention to the wandering of an i 
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atom of th'i' (premSuably the hydroxylic oxygen) 

to the O'Carbon atom, and it seems not unreasonable to suppose 
that o'iven a suitable enzyme, a similar transformation, resulting 
jn the formation of acetaldehyde and formamide or ammonium 
formate, might be effected at tbe ordinary temperature. 

During the progress of this work we fortunately turned our 
attention to a paper by H. Schade [Zeit&ch. fhy&ihal. Cheiri., 1906, 
67 1)) discovered a method of fermenting dextrose to 

ethyl alcohol and carbon dioxide without the aid of any organism 
or organic enzyme. Briefly, this author found that dextrose is 
decomposed by alkalis with the formation of acetaldehyde and a 
formate, whilst acetaldehyde and formic acid yield ethyl alcohol 
and carbon dioxide under the influence of rhodium spongy.’ Schade 
thinks it not improbable that yeast effects the conversion of dextrose 
into ethyl alcohol and carbon dioxide in a somewhat similar manner, 
dextrose decomposing into an intermediate product, which in turn 
yields formic acid and acetaldehyde, an enzyme functioning in a 
similar manner to rhodium sponge then coming into play. 

The natuie of the intermediate compound which furnishes the 
acetaldehyde and f jrmic acid (if the hypothesis of Schade is correct) 
is Dot quite clear; presumably the dextrose must first decompose 
to yield two molecular proportions of a compound, and 

perhaps the simplest assumption would be to regard this compound 
as lactic acid (compare Buchner and Meisenheimer, Bcr., 1904, 37, 
417; 1905, 38, 620), which may furnish either ethyl alcohol and 
carbon dioxide directly, or else give acetaldehyde and formic 
which may in turn react to give the end-products mentioned. It 
should, however, be noticed that a comparatively recent paper 
by P. Boysen Jensen (Ber. Dent. hot. Ges.^ 1908, 26, Af 666) 
assumes that dihydroxyacetone is an intermediate product in the 
fermentation of dextrose to ethyl alcohol and carbon dioxide, for 
the oxime of this ketone is statetl to have been isolated when 
hydroxylamine was added to a fermenting dextrose solution. 
Jensen consequently divides tbe fermentation of dextrose into 
stages : 

WA “> 20H'CH2-C0’CH2*0H 3Cff3'CH2-0H + 2 C 05 . 
aud supposes fhat zymase consists of two enzymes, the first capable 
of effecting the conversion of dextrose into dihydroxyacetone, the 
second decomposing the latter into ethyl alcohol and carbon dioxide. 
He further states that an addition of glycerol inhibits the second 
reaction, so that in these circumstances dihydroxyacetone is 
^isolated as the final product. This ketone may he decomposed by 
a-n oxydase, but in this case carbon dioxide and water are produced, 
uo alcohol being formed. 


5 p 2 
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Suchner anS jS 

"'i have published the results of bxffauSve ^pefmmts on th 
p of yeast, both Uving and as yeast juiro, oh 
mpounds containing a chain of these carhon atoms; their res It 
p interpreted as disposing of the possible fermentation of I t“ 
acid, methylglyoxal, or glyceraldehjde to ethyl alcohol md caA ” 
tdioride, although with dihydroxyacetone and yeast juice bo'i°5 
|yeast juice having been added (see A. Harden and W 
iProc., 1905, 21, 189; E. Buchner and H. Haehn, BioehemI 
^1909, 19. 192), no less than 80 to 90 per cent, was fermented t’ 
■alcohol and carbon dioxide. This result is even more strikine fl, 
’that of G. Bertrand (.4«». Chim. Bhys., 1904, [viii], 3, 267) 
succeeded in fermenting 25 per cent, of this triose. ’ ’ ■ 

j.. There seems to be a consensus of opinion that some intermediate 
'product, probably of the formula C^Os, is produced, and tkt 
this gives rise to alcohol and carbon dioxide cither directlv „ 
possibly with the intermediate formation of acetaldehyde and 
formic acid, although Buchner and Meisenheimer consider Sebade’s 
view quite untenable (Per., 1906, 39, 4218; 1910, 43, 1782) 

This objection is based on the negative results obtained in 
attempting to ferment a mixture of acetaldehyde and formic acid' 
of course, the harmful influence of these materials might be tie 
pse of the enzyme being put out of action, but later experiments 
in which yeast juice has been allowed to act on ethylidene oxide 
diacetate, [CH 3 'CH( 0 -CHO)] 30 , in whicli the aldehyde and formic 
acid are only produced slowly by a gradual hydrolysis, have proved 
no more successful. ^ 


From these experiments of Buchner and Meisenheimer, it would 
appear that any possibility of formic acid playing a part in fer- 
mentation was out of the question, but, as our experiments slow, 
the amount of acetaldehyde formed is largely reduced when a 
folate IS present, whilst the use of smaU quantities of formic 
as an aid to good fermentations has been strongly advocated by 
H. Lange {Zeitsch . '/. Spiritmind, 1906, 28, 341), 

; It seems to us not improbable that some substance, possibly 
alanine, which should ferment normally to give ethyl alcohol and 
carbon dioxide, may be formed either as a product of the decom- 
pmitiM of the dextrose or perhaps as a transformation product of 
.dihydWxyacetone in presence of nitrogenous material. Such a 
Substonce can give rise to acetaldehyde (Drechsel, loc. cit.); it may 
e at m presence of formic add this latter reaction takes place 
a more limited extent; certainly the fact remains that the 
tiresence of formates strongly diminishes the amount of acetaldehyde 
laroduced in alcoholic fermentation. 
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Witiout in ay'w^. contoitting ourselves to an eocpianation of ' 
the mecliajiisni. of. the process, we think the following scheme may 
perhaps represent the course followed during the fermentation of| 
dextrose to ethyl alcohol and carbon dioxide: 


II. 


III. 


IV. 


Ca^is^s 

aH,o,+ 


(IHO-CHj'CO-CHj-OH). 

CH-NHj = CH-NH, 

COjH CO,H 


CHj-OH 


+ COo. 


CH, 

CH-NH, 

COjH 


+ H-CO-OH = H-CO-NH., + 9®* + m 

^ CH„-OH ^ 


3-CH(NH,)-COjH, 

This represents small quantities of formic arid or formamide 
^actiiig together with an enzyme of the yeast as catalytic agent; the 
Vurrence of small amounts of one or other of these substances 
being quite possible in the light of Drechsel's work. In fact, the 
migration of oxygen from the carboxyl group to the a-carbon atom 
in Drechsel's reaction can best be explained by the assumption of 
the following intermediate actions : 

I CH3-CH(NH2/(X),H=CII3-CH:NH + H'C02H (or CO + HoOl 

II CH,-CH:NH + H-C0,H = CH3-CH:0 + H-C0-Na ' 
HI. H-CO-NH, =NH5 + CO. 

The first of theso reactions will be observed to be fully analogous 
to the well-known decomposition’ of an a-liydroxycarboxylie acid 
into an aldehyde and formic acid or its decomposition products 
With reference to the possibility of formic acid playing a part in 
alcoholic fermentation, attention may be drawn to F. Ehrlich’s 
views on the decomposition of leucine and the occurrence of 
valcraidebyde as a by-product (Bn., 1907, 40, 1046). 

The now advanced, that dextrose decomposes into half- 
molecules (! dihydroxyacetone), and that these to turn furnish, 
thm rert^"" action of small amounts of formamide, the alanto^: 

forlmid!^^ i?° regeneration of 

“-amino-isTnrnTl.T'' direct synthesis of 

'a caTfifi 1 l ^ a'ldehydefl and formamide were known ■ de-pite 

S s '-■> ■" USi 

Slim ^ ^ research in this direction. We may, 

np the arguments to favour of the suggest^ 


Mentation alanine during fer- 
V yeast brings the formation of the former subLnee 
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I iBtto line with that of its higher homoldgues. fromihpigher ambo- 
Ifacids. 

2. Acetaldehyde is always formed during the fermentation of 
^ dextrose by yeast; our experiments show that the quantity is in 
fno way diminished by an increased supply of nitrogen, whilst 
^ Drechsel has shown that alanine yields acetaldehyde and the decom- 
position products of formamide (carbon monoxide and ammonia) on 
heating. 

3. If alanine is an intermediate product pf the conversion of 
dextrose into ethyl alcohol and carbon dioxide, the formation of 
lactic acid, which Slator * regards as a by-product, is easily 
accounted for. 

4. The hypothesis that formic acid and formamide play a part 
in the production of ethyl alcohol receives support from Schade’s 
observation of the reaction between aldehyde and formic acid with 
rhodium as catalytic agent, and our experiments clearly show that 

' with small quantities of formates initially present, the amount 
of acetaldehyde formed during fermentation is very markedly 
decreased. 

We may incidentally draw attention to the greater amount of 
higher alcohols produced when no ammonium salts or alanine were 
added to the sugar solutions; seeing that in this case the yeast must 
draw on its own store of nitrogen with concomitant degradation of 
different amino-acids (leucine, etc., not merely alanine), one has a 
striking, if somewhat unnecessary, confirmation of Ehrlich's views 
as to the formation of the higher alcohols. 

Expeuimental. 

The yeasts employed in these experiments were not pure cultures, 
but of known origin, and the authors desire to express their warm 
thanks to Messrs. J, L. Baker, A. R. Ling, and J. H. Millar for 
their kindness in supplying them with the necessary material. The 
.^sual procedure was to mix 5 grams of the pressed yeast with 
10 c.c. of water, and add the resulting cream to a solution of 100 
grams of sugar in 1 litre of water. 

The use of solutions made up artificially with either sucrose or 
dextrose, potassium phosphate, magnesium sulphate, and calcium 
phosphate, and when nitrogenous material was also added, either 
alanine^ or ammonium sulphate or tartrate, was preferred to the r 
employment of beer wort, as a complete check on the material 

, *iLactic acid seems to he out of the question as the intermediate product betwwn ^ 
- and ethyl alcohol aud carbon dioxide. See A. Slator, Trans., 1906,89, 

98, 231 ; Ber., 1907, 40, ; and E. Buchner and J. Meisenh«in«i 
' ■AfjKo, 43, 1776, 1785. 
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solutions were made 

Tfjiih. boiling "aid. subsequently aerated, but any access of aip 
during the fermentation was excluded, owing to the necessity of 
connecting the Winchester-quart bottles in which the operation 
vas conducted with washing tubes, so that all the escaping carbon 
dioxide passed through about 50 c.c. water to retain any aldehyde 
or other vapour carried off by the stream of gas. It is probable 
that the lack of aeration explains the somewhat small yield of 
alcohol obtained in many cases. In some experiments fermentation 
was allowed to proceed at the prevailing temperature, in others the 
temperature was maintained at 30*^. In the latter case all the 
V^inchester-quart bottles of one set of experiments were immersed 
in the same water-bath, so that temperature conditions should be 
strictly comparabjp. 

At the end of a fermentation experiment, the contents of the 
bottle and the attached washing-tube were transferred to a flask 
and distilled with the aid of a rod-and-disk stillhead furnished 
with a thermometer ; the distillation was always allowed to proceed 
several minutes after the temperature-reading had shown that water 
alone was passing over, thus ensuring that all volatile by-products 
were carried over in the current of steam. A second distillation 
was usually resoiled to in order to concentrate the alcohol sufiS* 
dently for the necessary estimations. It is scarcely necessary to 
remark that considerable pains were exercised in cooling the vapours ; 
the end of the condenser passed into a flask through a cork, which 
also carried a long reflux tube, so as to ensure volatile constituents 
being retained. 

Besides estimating alcohol in the distillates, the amounts of 
volatile acid, esters, aldehyde, and higher alcohols were also deter- 
mined j furfuraldehyde proved to be absent or present only in 
indeterminable traces. The estimations of the secondary con- 
stituents were carried out essentially according to the methods 
recommended by Girard and Cuniasse {Matiuel pratique de 
I' Analyse des Alcooh et des Spmtneua\ Paris, 1899), and since com- 
parative results were chiefly desired, the colorimetric method for 
estimating the higher alcohols, using an riobutyl alcohol standard, 
was adopted. Both in this case and in estimating the acetaldehyde 
colorimetrically, several standard solutions were always employed, 
and the colour developed was matched against the nearest standard. 
In this way much of the uncertainty experienced in using two 
liquids of very different intensity of colour was avoided. 

The lack of any very close connexion between the supply of 
nitrogen and the amount of aldehyde produced is shown by the 
set of experiments recorded in table L 
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Table X 

i'-^Kve grams of Yorkshire yeast, stirred up with 10 c.c. of water, 
feere added to each of five solutions. Each of these five solutions 
Icontained 200 grams of sucrose, 10 grams of potasaium phosphate, 
ho grams of magnesium sulphate, and I'O gram of calcium phosphate 
i(for added nitrogenous material see the table itself). The yeast 
fvas added on Jan. 6th, 1909, the temperature maintamcd at 30“ 
hor sixty-six hours, and, after a further sixty-five hours at 10—15“, 
^ the fermented liquids were distilled on Jan. 11th. 

None of the results are good as regards alcohol production; 
the temperature employed was unsuitable for the yeast in question; 
the highest yield of alcohol was, however, obtained when nitrogenous 
fmaterial was added in the form of alanine. Th# much greater pro. 
duction of higher alcohols where the yeast had merely its own 
nitrogen to depend on (experiment 2) is very noticeable. 


Experiment !• 2. 3. 4. 5. 

Added nitrogenous 16 grams 20 gi;amB 30 graniB 20 grams 

material. aminoniniii Konc. alaiiiuc. fimmoniiimaTiimoniiim 

sulphate. tartrate, tartrate. 

Yield of alcohol (in grams) 66'2 35'4 67'5 33’5 42'8 

I3y*products ; expressed as grams per 100 litres of absolute alcoliol. 

^(jias - 27 1 30-3 53 ‘8 41-4 

Efltere - 4.V7 10-4 55-2 78'5 

Aldehydes 71*3 52‘5 53’2 83‘3 66'1 

Higher aleoliols 120'0 255'2 141’0 44 '4 80‘0 


Table IL 

In another set of experiments, using exactly the same materials 
and some of the same sample of yeast, but where the fermentation 
was allowed to proceed at the ordinary temperature for nineteen 
days (Jan. 6th to 25th, 1909), much better yields of alcohol were 
obtained. 


Experiment 1- 2. 3. 4. 5. 

Added nitrogenous 16 grama 20 grams 30 grams 20 grams 

material. sunmonium Kone. akumo. ammonium ammoniiim 

sulphate. tartrate, tartrate, 

Yield of alcohol (in grains) 807 41'5! 8475 52’4 56’0 

By-products ; expressed as grams per 100 liti-es of absolute alcohol. 

Acids 40-6 29-1 23-3 45'4 30'5 

Esters 67*3 34 1 63-3 76-0 67 0 

Aldehydes 28-2 6-9 84-3 86-0 91'3 

Higher alcohols , 34 ‘2 38'2 — 147 46’0 


The amount-s of alcoliol produced under these more favourable 
cdffiditions as to temperature are considerably larger; the small 
.amount obtained in experiment 2 is only to be expected, the 
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mla:ogefc :The parfciculw experiment 
jy^nstiTictiv4l^^||P»“iount of aldo^de having been produced, 
a result with Jvlbich -we were much surprised at the time, as we 
thought the increased production of aldehyde probably depended 
on the yeast obtaining insufficient nitrogenous food. It is also 
' interesting that the absolutely largest quantity of aldehyde was 
produced when alanine was supplied. 


Table III. 

In order to control the foregoing results, experiments wore made 
using dextrose solutions and fermenting with a London beer yeast 
at 30°. Each solution contained 100 grams of dextrose (crystallised, 
colourless), 5 gram| of potassium phosphate, 3 grams of crystallise^ 
nij^nesium sulphate, and 0'5 gram of calcium phosphate in 1 litr|| 
of water. To each solution 5 grams of yeast, stirred up with 10 c.cj 
of water, were added on Jan. 28th, 1909, and the solutions were 
distilled an Feb. 2nd. 

E.xperiQient 1. 2. 8. 

Added nitrogeuoue material 8'0 grains ■ lO'O grams 

ammonium None. aniinonium 
/ sulplmte. tartrate, 

Alcohol produced (in gi-ams) 37-8 31 8 4ti'9 

Grams of aldehyde per 100 libvs alcohol 50 0 13‘1 51*8 

Again the small yield of alcohol where no nitrogenous material 
was added is noticeable, and, as before, least aldehyde was also 
formed. The yeast from experiment 2 was therefore used to ferment 
a fresh dextrose (100 grams) solution (in 1 litre of water), salts 
being added as before, and also 10 grams of ammonium tartrate. 
39'4 Grams of absolute alcohol were then obtained, and the aldehyde 
figure had risen to 41 '0. In this experiment fermentation proceeded! 
for ninety hours at 30°. 

Thus there can be no doubt that a plentiful supply of nitrogen! 
instead of diminishing the aldehyde, rather tends to increase the' 
amount produced. We, consequently, in the light of Schade's workv 
turned our attention to the influence of formates on the productiotf 
of aldehyde, and found that the quantity was considerably reduced; 
instead of 30 to 90 parts of aldehyde per 100,000 of absolute 
alcohol, numbers from 5 to 20 (sometimes more) were usually 
obtained. The amounts of sodium formate employed were much 
larger than necessary in our earlier experiments (1 to 9 in table IV), 
w that occasionally slightly more aldehyde was produced when 
instead of 5 grams of sodium formate were employed tp 100 
pams of sucrose, the excess material being probably without much 
“ipence. - ^ 
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Table IV. 

^ In the following four sets of experiments, in each separate 
experiment a solution was made up with 100 grains of sucrose, 

8 grams of potassium phosphate, 5 grams of magnesium sulphate, 
and 0'5 gram of calcium phosphate to 1 litre of boiling water. The 
amount and form in which nitrogen was added or not is shown in 
the table. After cooling, the solutions were aerated, and 6 grams 
of yeast stirred up with 10 c.c. water added in each case. 

In experiments I to 5 a beer yeast was added on March 13th, 
1009, and a temperature of 30“ was maintained for about ninety 
hoars (see table). Experiments 6 to 9 were started on the same 
■day with some of the same yeast, but fermentation was allowed to 
proceed at the prevailing laboratory temperature until March 25th. 

In experiments 10 to 17 a porter yeast was added on May 5th, 
1909, the temperature was kept at 30“ for three days, and fer- 
mentation stopped after a further two days at the laboratory 
temperature. 

A beer yeast was again employed for experiments 18 to 25, the 
fermentation was started on June 3rd, 1909, the temperature 
maintained for two days at 30“, and the fermentation stopped after 
a further two days at the laboratory temperature. 

The results recorded in the following table demonstrate the far 
larger amounts of aldehyde usually produced when formates are 
absent, and evidently comparing the first nine experiments with 
the succeeding ones, quantities of sodium formate ranging from 
5 to 10 per cent, of the weight of the sucrose are quite unnecessary. 
Turning to the strictly comparable set uf experiments 10 to 13, the 
increasing amount of aldehyde with the decreasing amount of 
sodium formate is very noticeable; in another strictly coihparsble 
set, namely, 22 to 25, exactly the same phenomenon is noticed. 
In set 14 to 17, slight irregularities arc observed, but here in each 
case the aldehyde-content was fairly low, and the same remark ■ 
‘applies to experiments 18 to 21, in which, compared with the other 
three experiments. No. 18 has given a somewhat anomalous result. 

The record of the determinations of volatile acids (calculated as 
acetic acid) and esters (as ethyl acetate) has been given, hut 
altSough care was taken to obtain all the alcohol and by-products 
produced, no attempt was made to get all the distillates of the 
same alcoholic strength, or time given to allow the equilibrium : 

alcohol X acid / ester x water = a constant 
to bi' attained, so that varying ratios of acids to esters are not to h^ 
wonijfred at, ' ' 
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8S 
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gi 

V 

"o 
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Ejpl 
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ature. 

CD 

<5 

-o , 
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88 hours 

SO- 

5 8 

— 

41-4 

37-4 

67-6 

167 

75*8 

•2 

ilOi „ 

oU 

„ 

95^ 

SO 

10 8 

— 

45-6 

22-4 

?7-9 

22*0 . 

139*0 

30 

S — 

_ 

45-3 

20-8 

61-0 

50 0 

9D*9 


30 

10 — 

— 

45*1 

12-4 

67-6 

3-8 

■ 33-65 

5 

30 

10 — 

10 

47*5 

12-7 

99'5 

20-5 

64*8 


12 days 
12 ,, 

15 

5 8 

— 

4.V6 

22 8 

58 1 

40 6 

71*4 

■ 6 

15 

10 8 

— 

47-« 

14 5 

91-0 

33 0 

70-9 

1 

0 

12 „ 

15 

5 — 

— 

3fi*2 

17 1 

1007 

21-9 

182-0 

0 

9 

12 „ 

15 

10 — 

__ 

37*3 

14 ’5 

113*2 

29-0 

lOU'O 

10 

a :: 

SO \ 
15] 

2 8 

- 

43-0 

23-3 

150 0 

ll'l 

58-8 7 

11 


80 \ 
15/ 

0*5 8 

- 

460 

33 2 

88 0 

15 6 

105*a 
. m"- 

12 

:: 

30 \ 
15/ 

01 8 

- 

427 

67-4 

98*5 

417 

160*0 

13 


30 1 
15 i 

0 8 

- 

41-2 

58-9 

88 4 

53-2 

140-0 

14 

:: 

30 i 
16/ 

2 — 

- 

43'0 

18-9 

85-0 

241 

180'0 

15 

:: 

30 
15 1 

' 0'5 - 


41-9 

26 9 

73 2 

300 

ISO’O 

16 

:: 

{^1;: 

so) 

15 

0-1 - 

- 

43-5 

11 4 

48-4 

11 4 

129-0- 

17 

SOI 
15 J 

0 _ 

- 

41*0 

136 

46-1 

14-75 

165'0 

18 

(2 

U n 

30 

15 

. » 

— 

37 2 

33-5 

129 0 

24-0 

70-8 

10 


30 

16 

05 8 

- 

43-3 

32-4 

190-3 

8'S 

30-2 

20 

0 :: 

30 

15 

01 8 

— 

39-4 

60-6 

22S-6 

20-0 

95*2 

‘il 

30 

15 

0 8 


37-0 

56-5 

162 6 

23 '7 

74-1 

22 

12 „ 

\2 

30 

15 

■ 2 - 

- 

33 6 

23-7 

46 1 

24 6 

79-4 

23 

12 „ 

\2 „ 

30 

15 

■ 05 — 

- 

32-5 

IS 1 

122-3 

27-4 

76 9 

21 

(i;: 

30 

15 

r 01 - 

- 

30-8 

14 7 

109 ■! 

32 0 

99-0 , 

25 

:: 

30 

15 

0 _ 

- 

32-5 

14-5 

- 

51-3 

191-0 

The yields of alcohol, as we have previously mentioned, 

are far 


from ideal, but it has to be remembered that after the first aeration 
following the making up of the solutions, the fermentations "were 
earned on ■without any access of air, and in some cases there is no 
doubt that an insufficient supply of nitrogen contributed to lack of 
^gour on the part of the yeast. This is well seen by comparing 
osperiments 8 and 9 (mean amount of alcohol 36‘7 grams) with 
6 and 7 (47'1 grams), or experiments 22 to 25 with 18 to 21. 
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^Pf|!]i|j!ik7 hoover, oiir 'fflqieriniBnta concKi 
^Bpunt of aldehyde ia maihedly diininished b; 

during fermentation, and although gchadO^I 
^ to the rdle played by formic acid in fermentation may 
Modification, it should not too lightly be set on one side. 
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OhlV. — The Absorption Spectra of Furan, Furfur- 
aldehyde, Thiophen, and Pyrrole under BifferQ^i^ 
Conditions. 


By John Edward Purvis. 

In this communication an account is given of a comparative study 
of the absorption spectra of furan, furfuraldehyde, thiopben, and 
pyrrole, as vapours at various temperatures and pressures, in 
solution and aa liquids, in order to ascertain the nature and extent 
of the selective absorption under these various conditions. 

^ The apparatus employed has been already described in previous 
^mmunications (this vol, pp. 692, 1035). The substances were 
distilled several times before being used. Not much furan was 
available, so that only two series of observations of the vapour at 
increasing temperatures and pressures were possible; and none 
were taken at decreased pressui-es. Alcoholic solutions of the sub- 
Hances were, however, examined, in order to compare them with 
those of furfuraldehyde. 

Table I. 

Furan , — The absorption bands in furan vapour at various tem- 
peratures and pressures- iu a column 100 mm. long. Barometric 
pressure = 749 mm. 

^Abbreviations; w.=weak; v.w.=very weak; str. = strong; 
narr.=narrow; f.wide=fairly wide; f.w.^fairly weak; mod. str.= 
moderately strong. 


13°. 

30“. 

749 mm, 

793 inm. 

A. 

A. 

{ 2652 w., wide 

1 2652 w., wide 

■1 2647 „ 

i 2647 „ 

13642 

(2642 

- 28S7 f.widc, w. 

2637 f.wide, w. 

^ S684 „ sir. 

2634 „ str. 


45’. 

819 miri. 
A. 

2652 w., wide 
2647 

2642 n 
2637 f.wide, w. 
2634 „ str. 
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f 819 mm. ■; 

^:. A . • .<,1 

2630 w., narr. ■ 
2627 w., f.wide :'• 
2620 w., wide 

narr W. auui w., uarr. 2601 W., naiT. 

-.S „ 2699 „ 

2593 f. wide, w. 2593 f. wide, w. ^ 2598 f.wide, w. 

- ^gg of strong band, 2589 head of strong band 2589 head of strong baud 

" , sharp on more re- 2541 w., f.wide 2541 w., f.wide 

frangible aide. 2.538 ,, 2588 ,, 

2541 t.widc, w. 2530 head of strong band 2530 head of strong band 

^0 head of strong baud. The rays were then trans- The rays were then trans- 

sharp on more re- mitted to about 24*20, l)ut mitted to about 2470 ; Ae 
frangible side. the aeries of Cd lines from Cd lines 2329 to 2265 were 
2329 to 2265 were well well marked. 

The rays were then trails- marked, 
ffiitted to Cd 2265, hut 
they were very weak !«• 

Jen 3370 and Cd 2329. > 

15 bands, 15 bands. 15 bands.' 


849 mro. 

A. 

f2652 w. . 

\ 2647 w. * 

[2642 w. 

2637 w. 

2634 f.w. 

2630 w. 

2627 w. 

2620 w. 

2601 w. 

2599 ff. 

2593 w. 

2.689 niod.str. 

only just 
risible 


2536 

2530 


The rays were then ti-ans- 
mitted to about 2500 ; the 
Cd lines 2329, 2321, 2313, 
and 2288 were just visible. 

15 bands. 


75". 

879 nim. 

A. 

r2652v.w. 

-^ 2647 
[2642 „ 

2637 „ 

2634 „ 

2630 „ 

2627 „ 

2620 „ 

2601 „ 

2599 „ 

2593 „ 

The rays were then trans- 
mitted to about 2560, and 
general ul)sor[)lion after 
that. 


90". 

909 mm. 

No bands were seen ; and 
general absorprion fron 
2700, the strong Cd Uni 
2573 being just visible. 


11 bands. 


No bands. 


The effect of increasing the temperatures and pressures was not 
to show up any new bands, but the bands noticed at 13° and 
'^49 mm. pressure were slightly wider and stronger at the increased 
temperatures and pressures. The bands at 2589 and 2530 were 
’''ery similar in appearance, as were alsq 2634 and 2627. The 
thrw weak bands 2652, 2647, and 2642 were similar, and differ in 
their wave-lengths by about 5 units. The bands 2541, 2530, and 
2599, 2589 form a group differing by equal wave-lengths. 



1C50 prnivis; the absorption spectra op puban, 


J^Beridea ttie b^ida cswajjbe considered ' m » 
cjiffweuces of wave-lengths, i 


' show 


26.52 

15 

2647 

' 


2637 

13 

2642 


10 

2634 

12 

mean = 14 

2627 

14 

2630 


28 

2620* 

15 

means: 13 

2699 

58 

27 

2593 

2601 


2541 

an 

2589 



2538 

■ .59 
2530 

mean = 57 = 13 5 x 5 


The numbers should be read diagonally, and from left to right. 


Table II. 


F%i>rfuTQlde.hjde.—'\^\ie absorption bands in furfuraldehyde 
vapour at various temperatures and pressures in a column 100 mm. 
long. 

Abbreviations: w.=weak; narr.=narrow; sh.=sbarp; f.str.s 
fairly strong; v.w. = very weak; str. = strong. 


17’. • 30'. 

763 nun. 807 mm. 

X. A. 

/272C w., narr., sli. |2726 w., narr. 

^2725 narr., sit., stronger \2725 w., wi'lertlian atl7 
•* than 2726 (2720 „ 

/2720 w., narr. 12718 „ „ 

\2718 (2712 

f2712f.8tr. \2709 

\2709 .stronger than 2712 

(2706 w., narr. fSciiml al>s(«|»Uon be 

\2704 stronger than 2706 at A 2700. 

2701 w., lUiT. 

(2699 „ 

\2697 „ 


General absorption began 
at X26d5; the Cil lines 
2329 to 2194 were jnst 
visible. 


45*. 

833 nun. 

A. 

(2726 
;17* 12725 

General absorption began 
at A 2720. 

2 bands. 

gan 


CO*. 

863 mm. 

A. 

No bands. General ab- 
sorption, began at a 8730. 


11 bands. 


G bands. 


No bands. 


75*. 

V 893 mm. 


A. 

No bands. General ab- 



90*. 100*. 

923 mm. 939 mm. 

No bands. General ab- No bands. General ab- 
sorption began at Cd 2748. sorption began at aboii 
Cd 2748. 
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Table III. 

The absorption bands in furfuraldehyde in a column 100 mra. 
Jong at a constant temperature of 12° and under varying pressures. 
Abbreviations as in table I. 


153 mm. 

A. 



The simo series of bands were vis- 

l27!3 
/2712 „ 

12709 „ 
f2706 „ 

Iblc as at 8 mm. pressure ; the chief 
dilference W.1S that the Cd line.s 2573 

to 219-1 were weaker. 

{2701 „ 

2702 ,, 

(2698 w. 

1^2696 stronger than 2698 

2688 sfr. 

/2681 fiW. 

V2679 stronger than 2681 
(2876 w. 

21 hands. 

\2874 stronger than 2676 

308 mm. 

(2668 w. 

A. 

\2666 stronger than 2668 

The same series of bands were vis- 

2660 

ibio as at 8 nim. and 168 mm. pres- 

(265t w. / 

sure btit the Cd llnc-s from 2573 to 

\2652 stronger thun 2654 
(2641 w. 

2194 were weaker. 

\2639 stronger than 2641 

21 b:i}ids. 


Genml absorption began at X 2620 : 
the {'A lines 2573, 2329, 2321, 2313, 
2288, 2265, 2194, and 2144 were 
risible, 

21 bands. 


453 mm. 


608 mm. 

733 mm. 

X. 


A. 

X. 

(2721 v.w. • 


•2721 v.w. 

/2721 V V. 

12718 „ 

IMIS „ 

12718 „ 

(2712 „ 

/27I2 „ 

/2712 

\2709 „ 

12709 „ 

1-2709 „ 

(2706 „ 

fim „ 

(2706 „ 

\2704 „ 

12704 „ 

12704 „ 

2702 ,, 


2702 „ 

2702 „ 

(2698 w. 

I 

2698 „ 

(2698 „ 

12696 w. 

1 

(2696 „ 

\2C96 „ 

2688 w. 

(2681 w. 


2638 „ 

(2681 „ 

2688 „ 

12679 w. 

(2676 \r. 

i 

(2679 „ 

General absorption" 
X2680 ; the C'l line 

\'2674 w. 

Ccneral absorption from 

was just visible, and 

Gi^tieral absorption at 
J2650 ; the Cd lines 2573 
to 2144 were very weak. 

X2670 

: the Cd lines from 

Cd linc-s from 2329 to 

2573 to 2144 were very 
weak. 

were only just visible. 


14 bands. 


12 bands. 


10 bands. 
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Table 


^fiie absorption bands of furfuraldehyde in a column 100 mj,- 
Kng at a constant temperature of 100° and under varying pressurej' 
teibbreviations as in table L 


8 mm. 

X. 

/2676 Y.w. 

;r 12674 „ 

/2668 ,, 

\2066 „ 

2593 w., witle 
2589 „ 

2530 „ 

• . The rays were then trans- 
vinltted to Od 2191. 


158 mm. 

A. 

2702 v.w. 

/2698 „ 

\26d6 „ 

2688 „ 

/ 2681 „ 

12679 „ 

/2676 „ 

12674 „ 

/ 2668 „ 

12666 „ 

2660 „ 

/2654 „ 

12652 „ 

/2641 „ 

\2639 „ 

2593 „ 

2589 „ 

2530 „ 

General absorntion from 
X2420, tlieCdlmcs from 
2329 to 2194 being vbible. 


308 mm. 

A. 

/2712 Y.w. 

12709 „ 

12708 „ 

1 2704 „ 

2702 „ 

/ 2698 „ 

1 2696 „ 

2688 „ 

/ 2681 „ 

12679 „ 
r 2676 „ 

1 2674 „ 

/ 2668' „ 

\ 2666 „ 

2600 „ 
f 2664 „ 

1 2652 „ 

General absorption from 
X 2650, the Cd 267S and 
tho Cd lines from 2329 to 
2144 beine visible. 


7 bands. 

18 bands. 

17 bands. 

458 mm. 

608 mm. 

738 mm. 

X. 

X. 

X. 

2721 V.w. j 

2721 v.w. 

No bands. General ab- 

2718 „ 

2718 „ 

sorption from X2720. 

2712 ,, 1 

r2712 „ 


2709*,, 1 

12709 „ 


2706 „ 

12706 „ 


2704 „ ■ 

2704 „ 


2702 „ 

2702 „ 


2698 „ 



2696 „ General absorption fnjut 



leneral absorption from 
X2694; the Cd lines 2329 
1^ 2194 were just visible. 

1 " 9 bands. 


2700. 


7 bands. 


Tie distinguishing features of the vapour of furfuraldehyde irere 
that at the lower pressures the bands were sharper and slightly 
^Mn^wer than at the higher pressures, and that iftore bands were 
.visible. ii^Also, that the bands occur chiefly in groups of two, the, 
distances of the constituents being about 2 units, and that they 
.became .wider and wider as the wave-lengths decrease; for ex^pH 
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sti»n^r than a 2698; A 2679 was 
^idcr and ^ Besides that^ if we consider tliese 

tHemselveB, they become wider ae the wave-lengths 
decrease; for example, the members of the group 2641 — 2639 were 
wider than those of 2698—2696, but they were not so strong; 
and if the bands are considered as a whole, most of them show 
fairly even differences of wave-lengths, as the following arrangement 


indicates : 

2726 

24 

2702 

34 

2725 

27 

2698 

2721 

25 

2718 

30 

2688 

34 

2712 

31 

2681 

2709 

30 

2706 


2668 

32 

2396 . 

2654 


2679 

so 

2704 


2666 

36 

61 

28.52 

38 

2676 

30 



2660 

2.5y3 

63 

2589 

.2641 

37 

2639 

2674 


fhiophen . — Pauer (Tl'icr/. Ann., 1897, 61, 363) found that no 
hands wefe observed in the vapour of Ihiopheu in a tube 100 mm. 
long, and that general absorption began at about \ 2460. 

The author has examined the vapour of tbiophen in a column 
*200 mni. long, and h:is discovered a few bands. 


Table V. 

The absorption bands of tbiophen in a column 200 mm. long 
ab various temperatures and pressures. Abbreviations as before. 


2590 V?., narr. 
2580 „ 

2500 w. , wiJe 


.80’. 

$05 niin. 

A. 

2f)90 w., iiatT. 
2530 ,, 


Oeiifral atsor[*tioii iM'gan 
General absor|>tio« brgan at A 2500. 

at A 2490. 


45’. 

S81 mm. 

A. 

2500 w. 

2530 w. 

Both these bauds arc 
wider than at 30“ and 761 
nun. ^General absorption 
bcg.an at A 2505. 


C0“. 

SGI null. 

A. 

'25D0 w. 

2530 w. 

Both bauds arc* a little 
>ider than at 45“ and $31 
Wm. General absorption 
began at A 2520. * 


70'. 

891 linn. 

A. 

Xo bands. Oencr.il ali- 


90“. 

921 nun. 

A. 

No Ixuids. General ab- 


s^u’ption bi-gan at A 2610, soi plion began at A 27 20. 
Cd 2573 being visible. 
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Whe absorption bands of thiophen vapour in a' <»toa 200 nun. 
Ibn^at a constant temperature of 15° and under varying pressures! 

164 nufi. 314 mm, 


14 mm. 

bands. General ab- 
^'so^tion began at X2420. 


No bands. 

464 mm. 

X. 

2590 v.w. 

2530 „ 

General absorption at 
-X2470. 


A. 

No baiidfl. General ab-^ 
sorption began at A 2460, 


No bands. 

614 mut. 

X. 

2590 w. 

2530 w. 

Both bands stronger than 
at 464 mm. General ab- 
sorption at X 2490. 


X. 

2&90 v.w. 

2530 „ 

General absorption at 
X2470. 

2 bands. 

744 mm. 

X. 

2590 w. 

2530 w. 

Both baudBstrongerthjD 
at 614 mm. General ab- 
sorption at X 2500. 


2 bands. 2 bands. 2 bauds, 

The vapour of thiophen was also examined in a column 100 mm,* 
joDg.at a constant temperature of 14° and under varying pressures. 
■The three weak bands described in table V were not seen; bul^ 
itliree wide bands were observed in the more refrangible region's 
^which are hidden by the general absorption in the 200 mm. tube. 


Table VII. 


II- The absorption bands of thiophen vapour in a column 100 mm. 
long at a constant temperature of 14° and under varying pressures. 


14 mm. 164 mm. 

■ ; x; ■ X. 

' 2416 vide band, 241 6 vide 

about 0 5 A. 2406 ,, 

vide 2395 „ , stronger 

2406 vide band, tiian at 14 miii. 

about 07 A.U. 

vide Absorption of rays 

2895 wide, w. from X2375 to Cd 
2329 ; the Cd lines 
Absorption of rays from 2329 to 2239 
from X 2390 to Cd were visible. 

, 2329, Cd lines 232L 
■ t» 22,65 well marked. 


460 inm. 

A. 

2415 wide 
2400 „ 
2395 „ 


744 mm. 

X. 

2415 vide 
2406 „ 
2395 


Absorption of rays General absorptioB 
from x 2375 to Cd began at x 2390, the 
2329. Cd lines 2329 to 

2265 being visible. 


3 bands. 


3 bands. 


3 bands. 


3 bands. 


h the above tables relating to thiophen vapour, it will be 

v^oticed that in the 200 mm. tube at the higher temperatures and 
pressures two weak and rather narrow bands were observed at 
ifiSOO^and 2530, and that in the 100 mm. tube these bands were 



too' wwt .to ’''ooi binds were visible, whicb %, 

ffOio covcre'd'bjS^j^eral absorption of tbe greater mass of vapour 

in the' 200 mm,'‘.tube...i 

*. Table yill. ' ' . 

1 ' . . "i 

, Pyrrole— Thi absorption bands of pyrrole in a column 200 rnpi 
Ifflg st a constant temperature of IT'S® and under varying pressures, t 
ijlbreviations as before. J 

746 mm. 

. ' . ti. 

2590 w. 

2530 w. 

2495 w,, wide 
2481 „ 

General akorption 
from A 2476. 

. 4 bauda. 

vapour was also examined in a column 200 long at a constant '? 
temperature of 100° and under pressures varying from 16 mm. to 
746 mm., but no b' ids were observed. 

The above table shows the presence of two narrow weak bands at 
2590 and 2530, ind three weak wide bands at 2495, 2481, 2470, in 
the vapour of pyrrole, 


466 nim. 

A. 

2590 w. 

2530 w. 

2596 w., wide 
24S1 

General absorption 
from A 2460. 


166 mm. 

A. 

2590 V. ^v. 

2530 „ 

2495 „ 

2481 „ 

2470 „ 

General absorption 
from A 2440. 


16 mm. . 

A. -•'J 

All the raya weTe ^ 
tmnsmitted to a2265}’^ 
tbe Cd lines 2194 xad J- 
2144 visible. 


4 bands. 


4 bands. 


Ko bands. 


Sohifions. 


faraa.— Hartley and Dobbie (Trans., 1898, 73, 598) examined 
alcobolic solutions of varying strengths, but they found no absorp- . ' 
tim bands. The author has examined alcoholic solutions of '" 
different strengths, and through varying thicknesses, but no bands ' 
were observed. The following numbers represent the - positions 
where general absorption began through various thicknesses of the 1 
solutions. 


-y/lO-solutioD : 2 mm. thi 

,r, 30 

A/lOO-solution ; 2 
, SO 

•l'^/1000-8oliition: 2 
30 


ick : geaeral absorption bogan at a 2300. 

A 2780. 
A 2260. 
A 2380. 
A 2180. 
A 2280. 


Dobbie (foe. cit.) stated that, 
9096°*' “ot exhibit any absorption bands. When 

**** dissolved in alcohol, general absorption began at 
trough 1 mm. thick, and at A 3723 through 25 mm. thick, 
ate author examined 77/10- and J7/100-solations, but no bands 

6 Q 2 







'^7100 aolulion : 2 


* ^ A 710 .sotatioD : 2 mm. thick : pmenil obsorplion began at X8120. 

■' Oft j ,1 It '■ j» \35fl0. 

. „ » i» ^2970. 

» n •• ” 

' In examining a .V/ lOOO-solution, however, a large hand was 
' discovered, the absorption curve of which has been drawn (Fig,). ' 

OacilUim fnqiicma. 



r/iiop/iCT,— Hartley and Bobbie (lor. rit.) found that there were 
tends in any of the alcoholic solutions they used, but that tie 
^.twere very transparent. The author has examined the fo 
fngSibdutions, but no bands were observed : 

' iV/10 solution ; 2 mm. thick ; general ab mptioii began at x2aM. 

30 


s^AVlOO-sulution : 2 
• 30 

AVlOOO-solttiioD ; 2 
30 


A 2510. 
A 2195. 
A 2470. 
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, ^L'a,icohSi(rswuSons 0^ varying strengflis^aiii thicknesses that ^ 
the empioyed. Coblentz {Astro'phys. J,, 1904*20, 207) found al 
band jn the ultra-red regions of the spectrum at 2'94/i. The v, 
author has examined alcoholic solutions of various strengths, but 
no bands were observed in the ultrarviolet. 

A'/IO solution ; 2 mm. thii-b : general absorption began at A 2580. 

' 30 „ „ „ „ A 2645. 

V/lOO-solution t 2 „ ,, A 2205. 

30 „ ,, „ „ „ A 2425. 

J\7ifi00-solulion : 2 „ ,, „ ,, ,, A 2195. 

30 » „ „ „ „ A 2325. 

iijuids.— The liquids furfuraldeliyde and pyrrole were also 
examined. For this purpose, a drop of the liquid was pressed 
between two thin quartz plates, and held in front of the slit of 
the spectroscope, whilst the light of the Cd spark was passed through 
for five minutes. No bands were observed, and the regions where 
general absorption began were; 


A. 

Kurfm aldehyde 5150 

I’vitoIb 2520 

Thiopheu (PaHcr) 2540 


General (ind /Jisenasion. 

The more important results of the preceding investigations are 
that: 

fl) The vapour of furan exhibits absorption bands, some of 
which are very similar in appearance and have similar differences 
in wave-lengths. The vapour of furfuraldeliyde exhibits bands, 
most of which can be grouped together in having similar differences 
both in appearance and in wave-lengths, but. wlii(di are different 
from those of furaii. The vapours of tliioplien and pyrrole^sliow 
a few bands, two of which are comparable with two in the vapours 
of furan and furfuraldeliyde. 

(2) Alcoholic solutions of various strengths of furan, thiophen, 
and pyrrole show no absorption bands, whilst i\ /lOOO-soIution of 
furfuraldehyde exhibits a strong baud in the ultra violet. The 
liquids, furfuraldehyde, thiophen, and pyrrole, have no absorption 
bands. 

The author has already compared and discuased the results of 
a comparative study of the vapours, liquids, and solutions of 
various substances {he. cit). The present investigation confirms 
generally the conclusions that the selective absorption by the 
molecules of any substcance is conditioned, not only by the type 
orientation of the atoms, but also by the physical conditions, 
^ vapours, liquids, or in solution. 



Ifirole, knd tiuoplen' are bo tr»ii^'»feiit,"';&'J aW^furaldehyde; 
pjlil)ita so lai^e a'band. The many bands found ^ the vapour' 
g the latter substance disappear, and their place is taken by one'; 
l^^e band. The comparative transparency of the vapours of i; 
l^ole and thiophen, on the other hand, is comparable with that ' 
if the solutions. The possible influence of the solvent on the , 
Vibrations of dissolved molecules, as well as the absence of bands 
in liquids, has been discussed in the previous papers (foe. dt). 

|;. Considering the vapours, it is clear that the vibrations .of the 
'“atoms of the furan molecule are wholly different from those of' 
the thiophen and pyrrole molecules. The substitution of oxygen ' 
by sulphur or the NH-group has completely altered the oscillations 
hr vibrations which produce selective absorption. The thiophen 
and pyrrole vapours are transparent as compared with furan and 
furfuraldehyde, and there are only two bands common to them 
all. The series of phenomena may be compared by considering the ' 
.influence of the oxygen atom on the vibrations of the other atoms , 
of the ring. The oxygen atom appears to be the controlling 
influence, for the vapours of furan and furfuraldehyde have a 
considerable number of bands \ and these bands are absent, with 
two exceptions, from the vapours of thiophen and pyrrole, in which 
'the oxygen atom is replaced by sulphur and the NH-group respec- 
tively. In this direction the results may be discussed from the 
^int of view of valency, and how far the changing valencies of 
ijulphur and nitrogen are responsible for the remarkable absence 
W bands in the vapours of thiophen and pyrrole, as compared with 
furan aud its aldehydic derivative. In the case of furan and its 
;^erivatlve the normal valency of oxygon is saturated, and the 
jyapours exhibit a considerable number of bands, whereas in 
;thiopl|pi and pyrrole the valencies of the sulphur and nitrogen 
"atoms arc not saturated, and there are only a few bands in the 
‘vapours of these substances. Considering a single molecule of 
ffuran, and assuming the saturation of the valency of the oxygen 
'atom to be normal and complete, the molecule would be more 
^able, more elastic, and more frequently periodic in its vibrations, 
^because its energy may be considered to be wholly contained 
Mthin the single system. On the other hand, in pyrrole or 
thiophen, the energy would not be wholly contained within the 
molecule, because the valency of the sulphur or the nitrogen atom 
]g not at its maximum saturation. Part of the energy is employe , 
; externally to the single molecular system, and, as a result, t e 
^pjrflecule does not possess the stability or the elasticity of the faran 
r .i^letule; the regular periodicity of its vibrations is small in 
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; are fewer m number generally different 


,,ii'positionr-' 

' ; : Kevertbeless, it ie not sufficient to explain satisfactorily UiW 
differences in tbe absorption bands from valency consideration# ' 
alone. For example, Baker and Baly (Trans., 1907, 91 , 1122)| 
explained the absence of bands in the ultra-violet regions of solu- *' 
' tions of piperidine by considering the saturation of the y^rious j 
■ atoms; but, as the author has pointed out (this vol., p. 692), the? 
• presence of the many bands in the vapour of piperidine is opposed ) 
. to such an explanation. Nor is it sufficient to isolate any particular ■ 
atom, or group of atoms, in a molecule, and consider these alone ) 
as the primary agents in any vibrations producing selective absorpa ■; 


tion. The introduction of a single atom in a molecule mnsF affecti' 
the movements of all the atoms; and the vibrations of all tbe -: 
atoms are concerned in the final result. Tbe forces which influence 'I 
these lie both inside and outside the molecule. They include sucKj 
factors as valency, mass, the nature of the ring system and ite' 
side-chains, and the physical conditions as vapours or in sclution8;_£., 
and, in view' of the corpuscular theory of the atom, a complet#^ 
explanation of the origin of selective absorption implies a con- 
sideration of mr iy and deep-seated factors. 


I have again to thank the Government Grant Committee of the' 
Royal Society, by whose assistance the greater part of the cost of 
the apparatus employed in this investigation was defrayed. 

tJSIVtilSITT Chkmicai, Laboeatory, 

Cambridge. 


CLV.— J7je Oxidation of Momhydric, Phenols with 
Hydrogen Peroxide. 

By George Gerald Henderson and Robert Boyd, B.So. 

(Carnegie Research Scholar). 

Having occasion to prepare some dihydric phenols of the formula 
^ioHi 2 (OH) 2 , we endeavoured to find a simpler and npqre direct 
method of obtaining these compounds from monohydric phenols 
than those which are usually employed. To begin with, we applied 
le thymol the process of oxidising monohydric phenols in alkaline 
solution with potassium persulphate, which is stated to work well 
wth the lower members of the series, but the results were not 
satisfactory. Equally disappointing results attended our trials of 
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the method of oiidatioo with dUut* sjlutions of hydf^en peroxide, 
’hdt the use of Merck’s “ perhydrol,'' a 30 per cent, aqueote solutioc 
’of hydrogen peroxide, led to the attainment of the desired end. 
iA number of monohydric phenols of the benzene senes were treated 
?with this reagent, glacial acetic acid being used as a solvent for the 
;phenol, and all were found to undergo oxidation more or less easily, 
eitberdn the cold or when moderately heated. The product was 
reither a quinone, from which, of course, the corresponding dihydric 
phenol could be obtained by reduction, or a dihydric phenol, or, in 
' one or two cases, a telrahydric phenol. The following is a statement 
of the phenols examined and of the products obtained from them 
under the conditions described below. 

» Thymol gave a very good yield of thymoquinone, along with a 
small quantity of a new tetrahydric phenol, letrahjdvomjcymm, 
C MePrfl(OH) 4 , a colourless, crystalline solid, melting at 168°. 

Carvacrol gave the same products as thymol, in approximately 
the same relative proportions. 

3 : 5-Diethylphenol, CeH^EVOK, gave, apparently as sole product, 
the corresponding 3: MiHhl’f-hmzoqninone, CnHsEtjOj, golden- 
yellow needles, melting at 36°, from which, by reduction 
with sulphurous acid, the dihydric phenol, S ■. i-chrthijlqmnol, 
'CjH 2 Et 2 (OH) 2 . was obtained in colourless crystals, melting at 114°. 
p-jV’tlroso-3 : 5-dMj/lpIietiol was also prepared. It forms pale 
yellow crystals, melting at 136°, and on reduction and subsequent 
oxidation yields dietliyl-p-benzoquinone. 

p.(cr«.-Butylphenol, C,H 4 (CMe 3 )-OH, gave a new tetrahydric 
phenol, tetrahydn>.ty-ieTi.-hut}/lhe»t<'ney C,iII(CMe3)(OH)4, wnicli 
crystallises in slender, colourless needles, melting at 138°. 

Phenol gave quinol, a little p-benzoquinone, and a little catechol; 
no resorcinol was found. 

o*esol gave toluquinol (2 : 5-dihydro.xytoluene) and some tolii- 
quinone; m-cresol gave toinquinol, some toluquinone, and a little 
orcinol; and p-cresol gave homocateclio! (3: 4 -dihydroxytohicne) ; 
no other product was found. j j • 

• The character of the oxidation products obtained depended, m 
the first place, on the constitution of the phenol oxidised, and, in 
the second place, on the conditions of the experiment, namely, 
the prop^tion of perhydrol used, the concentration of the ace ^ 
acid solution, the temperature, and the time. As regards the t 
point, it was found that monohydric phenols, in which the ^positwii 
relative to the hydroxyl radicle is unoccupied by a radicle n er 
than hydrogen, are more or less easily attacked by hydrogen per^ 
^ htide |ven at the ordinary temperature, and that the produc o 
oxidatibn is mainly a quinone, or a p-dihydric phenol, or a mixture 
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boti conditions undei: which the reaction is , 

out. > On, the. other han^^ those: monohydric phenols in ^ 
\ ch the jhppaifcion relative to the hydroxyl group is occupied are\ , 
'sidised with greater difficulty, and a higher temperature is neces- 
• in such cases the product is usually a dihydric phenol con- ’ 
hydroxyl groups in the o-position with respect to each 
The lower members of the series tend to give tarry products 
more easily than the higher members, and it is best to use a larger 
proportion of the solvent (acetic acid) when the former are being ' . 
oxidised. 

■^e have also examined the action of perbydrol on some cyclic : 
} vdrocarbons. In each case the hydrocarbon was mixed with per- 
bydrol, sufficient acetic acid to form a clear solution was added,, 
and the liquid was left for some time at the ordinary temperature . 

gently heated. The members of the benzene series which were 
used namely, benzene, toluene, 1 : 3-diethylbenzene, and cymene, did . 
not appear to react at all easily with the oxidising agent, but 
naphthalene, anthracene, and phenanthrene were readily oxidised, 
yielding phthalic acid, anthraquinonc, and phenanthraquinone 
respectively. 

The course of tb. preparative work involved in this investigation 
led us to attempt to prepare higher dihydric phenols directly by 
condensing quinol and resorcinol with diethyl etiier in presence of 
mhydrous aluminium chloride. These experiments were unsuccess,- 
’uljbut we found that phenol could be condensed with methyl propyl 
jther, yielding a substance which appears to bo a methyl'pTOfyl' 
'^htnol, CgHgMePr'OH. 

We intend to continue to study the behaviour of hydrocarbons 
towards pcrhydrol, and also to extend our experiments to 
derivatives of phenols and to phenols other than those of the 
benzene series. 


Expekimrntal. 

According to a patented process (D.R.-P. 81068 and 81 298), K: 
dihydric phenols of the benzene series can be obtained on the ^ 
manufacturing scale from monohydric phenols by means of . 
potassium persulphate. The persulphate is added in small portions 
to a dilute alkaline solution of the phenol, and the liquid is kept 
for one or two day^ at the ordinary temperature, or at 40°. When 
the reaction is finished, the solution is saturated with carbon dioxide, 
any unchanged phenol is distilled off in a current of steam, the 
residual liquid is acidified with dilute aeid and then boiled, and 
finally the dihydric phenol which has been formed is extracted with 
ether. If the p-position relative to the hydroxyl group in - the 
monohydric phenol is free, a jj-diliydroxy-compound is ^obtained, 
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lups'io tto o-poM^bn vith to iThus, 


avoids quinol, whilst p-creaol yieWs homocatechoh ”'.' v- 
fe'Jis the process appeared to be a praeticable.one, we applied j. 
K the prescribed manner to the . oiddation of thymol, but found' 
phat with that compound the reaction does not proceed smoothly i 
lias' in tho case of lower phenols. Much of the thymol remained 
funattacked, whilst the rest was mainly converted into a tatry 
^Substance, from which it was scarcely possible to separate any 
; definite oxidation product. Various modifications of the proces 
’'were tried — such as keeping the mixture cool with ice; adding the 
"persulphate to a solution of thymol in the least possible quantity 
' of alkali, and maintaining the mixture slightly alkaline by addition 
;rof sodium carbonate from time to time; agitating a mixture oi 
thymol with aqueous potassium persulphate for several days, both 
,at the ordinary temperature and at 60° — but wilb no improvementf 
|in the results. 

p' ’ A dilute solution of hydrogen peroxide, either with or without 
the addition of a small quantity of an iron salt, has frequently been 
il jised as an oxidising agent, and, according to Martinon [Bvll, Sue. 
fehim., 1885, [ii], 43, 155), when dilute aqueous hydrogen peroxide 
gradually added to pure phenol in the cold, and the liquid is 
^subsequently heated to 90°, oxidation of the phenol takes place, 
"land a mixture of quinol, p-benzoquinone, and catechol is obtained, 
s^ith thymol, however, we found this process also to be unsatisfac- 
tory; using ordinary “ten volume” hydrogen peroxide, according 
f'vto Martinon’s method, very little of the thymol was attacked, even 
-Twhen the mixture was heated. It then occurred to us to try a 
^•stronger solution of hydrogen peroxide, and this led to success. It 
iiyvas found that thymol and other monohydric phenols, when dis- 
? Solved in glacial acetic acid, arq more or less readily oxidised by 
;{ perhydrol, with the results described in the following pages. 

Oxidation of Thymol with Perhydrol. — Seventy-five grams of 
l^ymol (1 mol) were mixed with 190 c.c. of perhydrol (ahont 
mols.), sufficient acetic acid was added to hold the thymol in 
^solution, and the mixture was kept at the ordinary temperature. 
^After a week or two, a small quantity of a colourless, ciystallino 

■ '^lid had separated from the solution. The solid was collected, and 

■ water was gradually added to the filtrate until no further pre 
"cipitation took place. The yellow, crystalline precipitate waa 
-i agitated with dilute sodium hydroxide, when only a small part j 
iCL’pasted into solution, and the undissolvcd portion was collected, , 

. washed with water, and dried. The golden-yellow crystals obtained , 
jn tjiis way melted at 45-5°, and were identified as thymqqmno»«’ 
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ot tnpnojjumone was pained Iropi, 
(j,j mother liquW'bylteam distillsiion. Only a little of the thymol 

lemaiiied laoxidiaed. ^ ^ 

Ilie alkaline' solution with which the thymoquinone had been 
washed gave, on acidification, a precipitate of a crystalline coni-' 
Donnd, which proved to be identical with the substance which had 
'^tallised from the original acetic acid solution. After purification 
hv Jecrystallisation from dilute alcohol, it was dried and analysed : 

0 1562 gave 0-3460 COj and 0 0947 H,0. C = 60-4 ; H = 6-7. ‘ j 


0-1544 „ 0-3399 CO 2 „ 0 0992 H^O. C=60-l ; H=7-l. 

CijHnOr requires C = 60-6; H = 7-l per cent. 

Tetrahydroxyci/mene, C 5 MePr^(OH)j, so obtained, forms small, 
colourless crystals, which melt at 168“. If exposed to the air in a. 
moist state, it begins to turn yellow. It is rather sparingly soluble 
m cold water, readily so in alcohol, ether, chloroform, or glacial' 
acetic acid. It dissolves with ease in solutions of alkali hydroxides, t 
and the colourless liquid quickly begins to acquire a brown.i 
coloration iu contact with air. In an aqueous solution, ferric, 
chloride produces a bulky, red precipitate. 

The chief product of the oxidation of thymol by perhydrol is 
thymoquinone, wh.A tetrabydroxycymene is only formed in small 
proportion. Very. little tarry matter is produced. 
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Oxidation of Carvacrol with VtrhjdroX . — The oxidation was 
carried out in the same way as in the case of thymol, and, as was 
to he expected, the result was precisely similar. The chief product, 
was thymoquinone, and, in addition, a small quantity of tetra- 
hydroxycymene was formed. Only a little tarry matter was pro? 
duced, and almost all the carvacrol was oxidised. ^ 
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Oxidation of 3 : 5-Dieihijlpkenol with Perhydrol . — The diethyl- 
phenol required for this experiment was prepared by Jannasch and 
hathjeu’s method (Scr., 1899, 32, 2392), which gave a satisfactory 
yield. 

diethylph'euol was oxidised with perhydrol in the same way 
thymol. When the reaction appeared to be completed," the 
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^lution ,wa^ diluted with water,/and tlife jefibw^^jstals, ■wbicli 
l^parated' after some time, were, collected and purified by crys 
i^UiBation from dilute alcoliM- J&amination of the properties of 
Jthe compound showed it to be 3: ^-diethyl’-p-henzoquinnnt 
|;t 3 gH 2 Et 202 , which, for purposes of comparison, we had already 
fprepared by another method described below. The filtrate was 
fineutralised with sodium carbonate and agitated with ether the 
if^ethereal solution was washed and dried, and after removal of the 
;^jBther by distillation a dark red, oily residue was obtained. The oily 
/:Sub 8 t^nce was shaken up with water, and after a short time the 
.'greater part solidified. The crystals were collected and drained oa 
a porous plate, and, after recrystallisation, proved to be a further 
Quantity of dtethyl-p-benzoquinone. The small quantity of oily 
matter which was produced along with the quinone was not further 
examined. 
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’ Diethyh]>benzoquinone was also prepared from diethylplicnol by 
a less direct method. 

>: 'P'Nitroso-^ : ^-dieUt^liihemd, OtCc.B^Et-iINOH {dieth^l-'n-lemn- 
f^uinoneoxime), was first obtained as follows. Diethylphenol was 
i'dissolved in alcohol previously saturated with hydrogen chloride, 
' the solution was cooled with ice, and a cooled concentrated aqueous 
’ solution of the calculated quantity of sodium nitrite w-as slowly 
added. The dark green liquid obtained in this w^ay was poured 
into water, when a yellowish-brown solid was precipitated. The 
precipitate was collected, washed with water, dried, washed with a 
little chloroform, and recrystallised from dilute alcohol. It forms 
small prisms of a pale yellow colour, which melt and decompose at 
136®. It is readiy soluble in alcohol, and almost insoluble in water; 

.^'1940 gave 13 c.c. Ng at 15® and 760 mm. N = 7-84. 
r'0-3920 „ 26-4 c.c. N. at 20® and 760 mm. N-7-7. 

CJ 0 HJ 3 O 2 N requires N = 7'8 per cent. 

•' 3: b-Diethi/l-i^-henzoiju/none, OICgHoE^IO, was prepared from 
jiitrosodiethylpbenol in the following manner. Five grams of the 
uitroso-compound were dissolved in 50 grams of 10 per cent, 
ammonia, and the solution was saturated with hydrogen sulphide. 
The reduction product, p-aminodiethylphenol, was precipitated as a 
white-.aolid, which was collected and washed with water. The pre- 
cipitate was dissolved in 90 c.c. of 3 per cent, sulphuric acid, and 
100 c.c. of ^ater and 50 c.c. of a 10 per cent, solution of potassium 
dichroin|j[^ were added. After about half an hour, the precipitate 
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^iici T?® coUecfed aad dissolved in glacial acetic acid, ? 

' lid small quantities of chcomic anhydride were added to the solution . 
from time to time until the oxidation was completed. The qninone 
^as then precipitated with water, collected, washed with water, ; 
lid purified by crystallisation from dilute alcohol. It forms slender •; 
needles of a golden-yellow colour, which melt at 36°. If it is , 
allowed to separate slowly from solution, crystals several centimetres 
jji length may he obtained. It is only slightly soluble in water, ■ 
bnt easily so 'in alcohol or ether, and it volatilises readily in a' 
current of steam i 

0 1967 gave 0'5294 COj and 0-1240 n,,0. C=73-4 ; H = 7-0. ’ 

CiqHjjOj requires C = 73-2; It = 7-3 per cent. 

The corresponding dihydric phenol, 3:5- dkthylquinol,, 
C 5 H 2 Et,-(OH)«, was prepared by reduction of the quinone with ' 
sulphurous acid. The quinone was gently warmed with aqueous 
sulphurous acid until all the solid h.ul jiasscd into solution, and Z 
the reduction appeared to be completed. The phenol Was then ; 
extracted with ether, and the ethereal solution was washed with 
water, dried, and concentrated to small bulk. On cooling, the 
phenol separated in small, colourless crystals. It melts at 114°, and > 
is fairly easily so' dele in water, and readily so in alcohol or ether. ■’ 
A solution in alkali hydroxides is at first colourless, but quickly 
turns brown on exposure to air. In arpieoiia solution the phenol is ^ 
readily oxidised by ferric chloride, yielding the quinone: 

0'2707 gave 0-7145 COj and 0 2073 HjO. C = 72-0; H = 8-6. 
CjoHijOj requires C -72-3; H = 8-4 per cent. 

Oxidation of ^■UTt-Jliilylplieno!, C(H,(CMej)-OH, xeith Per- 
hydrol. — The phenol required for this experiment was prepared . 
from («;-(,-butylbenzcne. Nitration of the hydrocarbon yielded a ‘ 
mixture of the solid p- with some of the liquid o-nitro-derivative. 
The p-nitro-compound was separated and reduced by means of tin 
and hydrochloric acid. The oily ji-amino-compound was diazotised, 
and on distilling the solution with steam, a satisfactory yield of the 
phenol was obtained in lustrous needles, which melted at 98° (corn:7 
pare Studer, Her., 1881, 14, 1472). 

Five grams of the jdienol were mixed with 10 grams of perhydrol 
and the quantity of acetic acid required to form a clear solution. 
In this case the reaction appeared to proceed very slowly at the 
.ordinary temperature, hence the solution was heated at about 60° 
for several days, and then neutralised with sodium carbonate and 
agitated with ether. The ctliereal solution was washed with water, 

ried, and after removal of the ether by distillation, a white, solid 
residue was left, which was rccryatallised from dilute alcohol. The 
•ebstance thus obtained was found on analysis to bo tetrahydroxy- 
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cmuorl^ Defies, which melt rf 134”. ^ It AasolveB Bther BpariBjly 
p water, hut freely in alcohol or' pther and in whtioaB of 
J%rric chloride does not produce a coloration in an aqueous solution ' 
probable constitution of the compound is shown by the formula 

* U ■ 
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'0-1179'gave 0'2602 CO^, and 0 0764 H„0. C = G0'2 ; H = 7-2. 

C20HJ4O4 requires C — 60'G; H“71 per cent. 

From the mother liquor from which the tetrahydric phenol had 
crystallised, a small quantity of another colourless, cryBUlIin© ' 
tompoiind was isolated. This substance melts at 58°, and is 
'sparingly soluble in water, but readily so in solutions of alkalis. 
There was, however, too little in our hands for identification. Not 
much tarry matter was formed, and practically all the butylpbenol 
•was oxidised. We expected to get a dihydric phenol (3 1 4-di- 
jjdroxybutylbenzene) as the chief product, but probably the fact 
!^at the mixture was heated for some time accounts for the 
lormation of the^more highly oxidised compound. A repetition of 
^6 experiment at a lower temperature may yield the dihydric 
fhenol 

l^iaving obtained these results with phenols of the formula 
it appeared of interest to investigate the behaviour 
■Awards perhydrol of some of the lower members of the series, and 
,we selected as examples phenol and o-, «!.*, and p-cresols. Pre- 
liminary experiments showed that these compounds are more ' 
^mceptible to the action of the oxidising agent than thymol and 
other higher phenols examined, and that in order to prevent tlie 
iormation of considerable quantities of tarry matters it was neces- 
'Wy to avoid using excess of perhydrol, to dilute the mixture with 
X^larger proportion of acetic acid, and usually to carry out the 
, oration at the ordinary temperature. 

^. Oxidation of Flienol with Perhydrol . — The phenol was mixed 
^ith perhydrol in such quantity that about 1 mol. of hydrogen 
feroid^e WM present for each mol. of phenol, and about twice the 
fiu^^ity of acetic acid necessary to keep the phenol in solution was ' 
After keeping for several days at the ordinary tem- 
-'per^ur^j a crop of crystals had separated from the solution. The 
flblid wliS collected, purified, and proved to consist of quinol, by 
'^terj^hation of its melting point, 169°, and by its easy conversion 
jbto p-lenaoquinone by oxidation with ferric chloride m aqueous 
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of quinol had been 

emoved wafl disCiJUxl^iiw^ .’dfceara, wheh little ^-bpuzoquinone. 

ov«r and was collected, lie residual liquid gave a pre- 
ipitate when mixed with lead acetate. The first portion of the' ■ 
redpitate, which was very impure, was rejected; the rest was- 
ollected and decomposed with dilute sulphuric acid. The filtrate '■ 
[om the lead sulphate was agitated with ether, and from, the; 
thereal solution a solid which gave all the reactions of catechol;^ 
ras obtained. A further quantity of quinol was obtained from the 
quid from w’hich the lead salt of catechol had been separated, 
ut no resorcinol could be detected. Thus, with the strong sJlutioh'^ 
f hydrogen peroxide, the oxidation products from phenol were the^i ' 
ame a? those obtained by Martinon (loc. cil.) by the use of a 'r' 
[ilute solution : 

OH OH OH 0 

V V . \/ \/ 


{Oxidation of o-Cresol with Vcrhydrol . — The conditions of the 
ixperiraent were tbf ijame as in the case of plieiiol, except that as 
he oxidation proceeded much more slowly at the ordinary tern- 
) 0 rature, the liquid was heated to 60*^ for two days, ^ith the result 
hat a considerable proportion of tarry matter was formed. The 
iquid was then distilled in a current of steam, and, along with some 
inchanged o-cresol, there passed over a yellow, crystalline com- 
xnmd, which was identified as toluquinono. The residual liquid 
pas neutralised with sodium carbonate and agitated with ether, 
Ind from the ethereal solution, after washing with water and 
j^oval of the ether, a dark-coloured, oily residue was obtained, 
piis residue was dissolved in water, and the tarry impurities were 
Iredpitated by addition of lead acetato; the filtrate was then found 
b contain toluquinol. No other oxidation products could be 
N»cted with certainty, although it is not improbable that the 
^ precipitate contained a little of such : 
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xtdation of m-Uresol with Perhydrol . — The oxidation was 
out precisely as in the case of phenol. After being kept 
the liquid was distilled in a current of steam, 
distillate was found to contaiu toluquinoxie, together with 
unchanged m-cresol. The residual liquid was filtered in order 
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aSetats %ai 

iaaed' to Hie ffltratV'Wd liKe: 1^' salt,’'Wiieli";*asfprecipitatcd 
**aA’ collected. The Sltrath was agitated with ether, kid toluqnijjj 
!was obtaiued on concentration of the ethereal extract. The lead 
halt 'was decomposed with dilute sulphuric acid, and the filtrate 
from the lead siilphate" yielded to ether a substance with the 
reactions of orcinol: * 
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Oxidation of p-CVesdf xcith PerAyif/'oZ.— Preliminary experime'ets 
showed that p-cresol was not oxidised by perhydrol nearly so easily 
as 0 - or iB-cresol, and consequently the mixture of j)-cresol, per- 
hydrol, and. qcetic acid was heated at about 60° for three days. 
The greater part of the acetic acid was then neutralised with 
sodium carbonate, and the oily liquid which was thrown out of 
solution was separated. The aqueous liquid gave no precipitate 
with lead acetate, which indicated the absence of fsoorcinol. It 
was agitated with ether, and after the ethereal solution had been 
washed, the ether was removed by distillation, and an oily residue 
was left. This was mixed with the oily substance which had 
already been Tibtained, and the mixture was distilled. A lar^e 
.portion of the distillate proved to be unchanged y-cresol, but the 
fraction, which boiled at 240- -265°, yielded on redistillatio'n a 
syrupy liquid, which gave the char.acteristic reactions of homo- 
catechol (3 ; 4-dihydroxytoluene)— reduction of Fehling’s solution 
and of ammoniacal silver nitrate in the cold, and with ferric 
chloride a green coloration which turned brown after some time. 
Homocatechol was the only oxidation product detected ; 


Mo 



Me 

/\ 


\ / 

Ull 


'on- 


Attempted tjondrmation of Rfsorcinol and of Quinol xiiitit 
Diethyl Ether.— la view of the fact that diethylpheiiol was readily 
obtained by condensing phenol with ether with the aid of anhydrous 
aluminium chloride, we thought it desirable to attempt to 
corresponding dihydric phenols by a similar direct meth . 
l^cordingly, a mixture of resorcinol with ether was treated wit 
i-.ialuminium chloride in the manner described by , Jannaseh an 
Bathjen (foe. eit.). Only a slight reaction appeared to take 
even when the mistnre was heated, and when the product 
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treated vith wateV abd worked up in the usual way, practically 
nothing but unchan^d resorcinol was obtained. An attempt to 
condense quinol with ether was equally unsuccessful, and it is evident 
that these dihydric phenols do not undergo condensation with ether 
nnder the same conditions as lead to the formation of diethylphenoh 
Condensation of Phenol with Methyl Fropul Ether . — In order to 
ascertain whether the reaction between ^enol and diethyl ether 
could be extended to other ethers, we prepared sofne methyl propyl 
ether, and condensed it with phenol in the following manner. 
Thirty grams of phenol were dissolved in an equal wqight of pure’ 
ether, the solution was cooled, and 120 grams of anhydrous 
aluminium chloride were slowly added ih small portions. The 
mixture was then heated at 140“ until no more hydrogen chloride 
was evolved, and, after cooling, the mass was decomposed with - 
water and the oily product extracted with ether.^ P’he ethereal 
solution was washed and dried, the ether removed, and the residue i 
distilled. A little unchanged phenol passed over first, but the 
bulk of the product distilled at 130—140°. On redistillation of this 
fraction, an oily liquid, boiling at about 135°, was obtained. It is ' 
sparingly soluble in water, but easily so in alcohol or ether and 
in solutions of alkali hydroxides, and in aqueous solution it gives a 
dark green coIoratij{i with ferric chloride. Probably this com-j 
pound is a methylyropylphenol, CcHjMePr’OH. iWe propose to 
study the condensation of monohydric phenols with ethers more 
fully. 


We take this opportunity of expressing our thanks *to the 
Hesearch Fund Committee of the Carnegie Trust for a grant which 
defrayed the expenses of this investigation. 
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CLVI . — The Rclalion between Soluhilily and the 
Physical State of the Solvent in the . Case of the 
Absorption of Carbon Dioxide in p-Azoxyphenetole. 
By Ida FnAncxa Houfk.ay, D.Sc. 

Iheee appears to he, at the present time, a considerable amount 
evidence to show that solution is, in general, a property of the 
amorphous, as distinguished from the crystalline,- form of matter, 
is, however, this evidence is somewhat scattered, it is perhaps not 
undesirable to collate some of the more salient points. 

xcvii. 5 R 
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f^’i'selutibn, in’ijlB' wideab s^l^^ttay/te'.taKatf’to'iaean a 
-geiieous pHaae of two or nioro coipponenta in variafile^* propoxtiougj 
it may. be present in the gaseous,' Hijnid, or solid sfato. 

• SolOtions in the nonttal Kqui6 phase can exist in equilibrium 
kith Sjlmost air solids; Jiquids, and gases, and the same may be 
Said of the, gaseous phasej for the vapours of liquids and solids ats 
fall completely miscible. • ■ 

When, however*, .we consider mixtures in the solid phase, we find 
‘that a definite distinction must be drawn between the amorphons 
‘and. the crystalline forms. 

The presence of directive forces and the formation of crystal, 
faces appear almost entirely to prevent molecular interpenetratiph,‘ 
mixtures of variable proportions being practically confined to 
'isomorphous substances. 

‘■.Thus, a finely divided crystalline precipitate is generally ‘pure 
And easily freeS from solution and moisture, whereas an amorphonj 
precipitate always carries down with it both liquid and solid 
impurities in a state of intimate mixture indistinguishable from 
true solution, and, after drying, reabsorbs moisture from the air. 

As has been pointed out by Roozeboom and others, no Jogical 
■distinction can be drawn between the liquid and solid states, unlcs 
^he latter term is restricted to the crystalline condition. Glass, 
a typically amerphous substance, can pass by gradual transition 
from the mobile liquid form, through all stages of viscosity, to a 
condition of mechanical rigidity, no triple point occurring in tie 
system, which consists throughout of two phases only ; vapour 
(negligiUle in this case) and congealing fluid. In this conditiot 
it must therefore be considered as a highly supercooled fluid. Lilf 
other fluids, it is capable of dissolving foreign substances, notabl] 
the metallic oxides used as colouring matter. 

: . If, however, crystallisation sets in, it proceeds continuously with 
out external agency to completeness, the supercooled state being i 
.metastable one, and at the same time dissolved matter is separat® 
i from the crystals. The results arc seen in some ancient stain® 
glass windows, where devitrification is slowly, but irremediably 
‘‘proceeding. 

; Tfie sMne distinction is very well exemplified by many of tb 
■. igneous rocks, crystals of pure minerals being surrounded by a 
‘ isotr(^ic glassy matrix of homogeneous structure, but consistin 
of i^olution of indefinite composition in the supercooled fluid stab 
^:.,Tbe gradual penetration of crystalline metals by gold appeal 
/’sk^rst sight to indicate solution in the crystalline state. ® 
^isperiments hafe, however, been conducted under very b^' 
i, pressure, and both Ewing and Spring have shown that sometbia 
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to friction^^"Pie*8Uie; tiie^saine probaBfy takes plac® Uiroughoijt 
the metal when under great strea, . progressive '•scdution of other 
metals accompanying it and producing uniform distribution. . 

^ The equilibria between gases and solids present many interesting 
points, but have not received much at^rftion, except in the c^e 
of the absorption of hydrogen by palladium ^ai;d platinum. It 
appears still uncertain whether this is a case 'of true’soiution or .of 
’ an unstable chemical compound, the absorption being entirely 
selective, and taking place only at high temperatures.' t ' 

j It has long been known that fused silyer dissolves considerable 
quantities of oxygen, retaining it while iu the supercooled stat^. 
On crystallising, the gas is evolved with considerable violen^S 
Qujte recently this phenomenon has been qualitatively investigated,: 
together with the explosive crystallisation of aiithnony, due ,,.tp 
the same cause -(Sieverts, Zeit. 'phydkal. Chem., 1909, 68, 115)'^ 
A curious case of the formation of air bubbles expelled from- 
soli^n on the devitrification of. glass slag has, I believe, been' 
brought to the notice of geologists on the north-west coast .of 
England, where the floating glass was washed up and at first 
mistaken for the product of submarijie volcanic action. At low 
temperatures, amorphous nickel oxide can dissolve considerable 
quantities of gas, and the quantitative study of tSe laws governing 
the equilibria between charcoal and various gases has led the author 
(Pm. Roy, Soc., 1910, A, 84, 99) to the conclusion that the 
absorption is to be attributed rather to solution in tjie highly 
supercooled fluid than to surface condensation. Also, on heating 
the charcoal to a high temperature, its absorptive power is per-, 
maueutly much reduced, probably owing to partial crystalh’sation,.' 
for, on converting it completely into graphite, the property is- 
entirely lost. 

^ In view of the foregoing considerations, it is obviously of con-.^ 
siderable interest to investigate the solubility of gases in substances^ 
which can exist, be'tween definite temperature limits, in the xigid^ 
crystalline, liquid crystalline, and isotropic liquid forms. For, ' 
according to this view, the two first phases must both be classed a?; 
aolids, and may be expected to have considerably smaller solvent 
power than the isotropic liquid. It has been shown by Schenck^ 
{Zdt. pkysikal. Ghem.f 1898, 25, 337) that isotropic liquids notv 
miscible with the crystalline liquid phase; the present investigation 
^ t erefore confined to the question of the solubility of gases, ' 
dioxide being the most suitable. 

These phases are produced at successively higher temperatures," 
if, therefore, either or both changes of phase is accompanied 
, * 5 R 2 
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;by ’a considerable increase of gas absorption, tbe temperatuBe- 
preMure diagram should show definite maxima and minima. 
appears from the researches of Lehmann, and more recently of 
^yorlander, Hulett, Scheuck, and others, that there is little reason 
"to doubt the truly crystalline structure of the anisotropic liquid. 

>■ The first experiments' to be described were carried out with 
p-az6xyphenctole (obtained direct from Kahlbaum and re-, 
'crystallised), and, iif spite of the coinparatively high melting and 
clearing points (lo6‘5® and 161*7°), and consequent very small 
actual volume of gas dissolved, well marked maxima and minima 
were consistently recorded in the numerous series of measurements 
under sfightly modified conditions which were required before 



quantitative results were obtained. It was, of course, also necessary 
to prove conclusively that no cbefriical action takes place, even at 
, the 'highest temperatures retjuired. 

The apparatus used is shown in the accompanying diagram. 

The differential manometer /lr,7f, as well as the connecting tubes 
to the experimental bulb B and the gas-holder, were of thick-walled 
glass tubing of 2 mm. bore. The two manometer taps T,T were 
of the pattern containing a T-shaped bore, so that the whole 
apparatus could be evacuated with the mercury pump or the 
■pressure equalised throughout with that in the gas holder. 

The required temperatures were obtained by immersing the bulb 
and a definite length of the tubing ba in a large testrtube con- 
, taining aniline boiling under diminished pressure. By means of 
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tile »ater-p““P-;A[OS ^ spring pressure-regulator, it was found .that 
the pressure oouM be kept constant td within a few miliimetres'. 
The readings of the single-tube gauge G give differences from 
observed barometric height, whence the temperatures are obtained ■ 
from the known vapour-pressure curve' for aniline. After.? 
evacuation, pure dry carbon dioxide was admitted from the gas- ; 
holder, all taps being open, and the levels in the two limbs L and i 
of the manometer consequently the same. 

The taps T,T were then turned so that the limb R connected"', 
only with the gas holder, and the limb L only with the experimental' 
bulb. The mass of gas in the bulb B, tubes ba and aO, and limb £ , 
to the mercury level, is therefore constant, whilst the pressure in ; 
the limb R is the same as that in the gas holder, and is found by . 
reding, on the scale, the difference of level between the mercury * 
in R and in the open tube M. By having a large mercury reservoir, > 
this pressure is not sensibly affected by changes in atmospheric ‘ 
temperature. As a rule, the reservoir was fixed so that the excess? 
pressure over tho atmospheric was about 15 cm. of mercury. I; 

The calibration of the apparatus was effected by removing the 
aniline jacket and immersing the bulb and tube ha in melting ice, 
water at 19“, and Jhc vapours of boiling alcohol and boiling water 
successively. Tho mercury in the left limb of the manometer was ‘ 
adjusted to certain definite points of the scale between 0 and 
40 cm., and the difference of height in the two limbs was read. 
The difference of pressure with change of volume was thus deter- 
mined, the temperature of the exposed tubes and manometer being ' 
kept constant throughout at 19°. 

From three such determinations, it is possible to calculate tlfe*. 
volume of gas in the bulb and tui)e hn, and in the connecting tubes*’ 
aO at 19° and 76 cm, pressure, and also the total volume of gas 
in the apparatus in terms of the volume of 1 cm. length of the 
manometer scale. The numbers obtained were: 


fiulb and imniereed tobc. 262 '6 cm. x 

Connexions to zero fioiiit (0) 82 6 ,, ;/ 

Total volume 364-0 ,, M 

Volume of 1 cm, of tube {by calibration) ... 0‘029 c.c. 


The general formula used in calculation is: 


293 , „ ,,76 


where A is the required number of scale divisions. 

The difference of the other observed readings from those calculated 
rom the above data did not exceed 2 or 3 millimetres, showing 
> ^ the manometer was of sufficiently even bore, also that no gas 
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w« evoM' fro'm the' crystals oii Ee»tti>g''triO(^,’,f|ia that ,0 
Reaction had occurred. ^ ^ 

t The aniline vapour-bath was then replaced, and the temperature 
l^aosed to successively higher temperatures, 
i- ’ in the succeeding absorption measurements, the mercury was 
iiways brought to the same level in the two tubes by raising or 
lowering the reservoir M, change of volume at constant pressure -: 
;i)6ing thus measured, and the necessarily very small effects greatly 
^magnified. The numbers so obtained Uierefore correspond with 
^changes in volume of the gas in the heated portion of the 
'apparatus due to thermal expansion and 'change of solubility, 
in terms of the volume of gas in unit length of the manometer 
scale, at constant known temperature and pressure. A tliermo- 
'meter suspended near the manometer stand enabled a small 
correction to he applied for changes in the laboratory temperature. 
The differences between the observed and calculated numbers, at 
various temperatures, then give the volumes of gas absorbed, in 
the same units. 

Tip to a temperature Just below the first melting point, the 
readings agreed almost exactly with the volumes calculated for the 
.successive temperatures. It is thus proved that, even with the 
'very sensitive method employed, no change of gas absorption is 
f'oWvable betwee'n the temperatures of 0° and 131°. It seemsl 
impossible that, if any appreciable condensation of gas on the 
'surface of the crystals occurs at low temperature, the same should 
;^erai 3 t over a wide range of temperature. It may therefore be 
as demonstrated that neither adsorption nor solution in the 
phase occurred, although the crystals consisted of small, very 
,^in plates, uniformly well sh.aped, and recovering their original 
iiform completely after having been melted. 

I’ . After the first melting point, absorption takes place, the observed 
cVolume diminishing considerably until equilibrium is reached. Ou 
■farther raising the temperature, normal thermal expansion again 
Idccufs, a minimum reading having thus been passed through. 
fE^iansion continues until the clearing point is reached. As soon 
the isotropic lic[uid phase is reached, a second very we 
ftaathed increase of absorption is observed, equilibrium being again 
VVeached at constant temperature. After this, expansion an 
rdecrease of solubility with rise of temperature proceed regularly. 

On reversing the proems by causing the aniline in the vapour 
‘ jacket to boil at successively lower pressures, the corresponding 
^,>.|a£aimum and minimum readings are repeated, although there is, 
" df doui^ generally a considerable lag due to the very sow 
l^jpvOlution of gas in passing from the isotropic to the 
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cry^l^i^®. readingB may, however, often be 

recovered, Wtli sufficient patience, on the return journey. 

The following table gives a typical experiment: 


Number of divuioss. 
■ 


p. 

f. 

Observed. 

Calculated. 

D. 

92-4 

100 

100 

lO'O 

0-0 

92'4 

131 

24 3 

24-2 

OT 

90-6 

143 

88-6 

39-4 

0-8 


158 

16‘6 (ciystalliae liquid) 

45-0 

28-8 


160 

171 

45-9 

28*8 

- 

161 

13‘0 (isotropic) 

46*2 

33-2 


It' was found, on comparing the melting and transition tem- 
peratures observed with those given by other experimenters, that^ 
the first melting point was too high, whilst thd transition point was 
too low, the same uumhers being obtained in the absence of carbon 
dioxide. It was therefore necessary to prepare and purify a fresh 
sample, that first used being presumably impure. 

p-Nitrophcnetole was recrystallised repeatedly from absolute 
alcohol, and then heated with sodium in absolute alcoholic solution; 
It was found that the best yields were obtained by boiling for only 
about a quarter of an hour with .a reflux condenser, longer heating 
only increaaing the amount of dark-coloured aldehydic resin. After 
cooling, t^e alcohol was decanted and the residue recrystallised' 
some twenty times from absolute alcohol. The azoxy-compound is 
then obtained in fine, crystalline, pale yellow plates. The final yield 
is, however, small. The correct melting points, ISS’S*^ and 168® 
were then obtained. Two grams were taken, and the absorption 
experiments were carried out as before. The former results were 
completely confirmed, but, owing to Uio extension of the crystalline^ 
liquid phase, more readings could be obtained. 

The following table gives the results of one series of measure- 
ments. 

The equation from which the calculated values N were obtained 
was: 

239 -i X + 7T + iV = 280-4. 

The constant pressure was 88*5 cm. 


<*. State. 

N observed. 

N calculated. 

Difference. 

134 ‘0 (solid) 

31 0 

31-0 

0 

139'5 

34-8 

33-4 

-1-4 

145-5 (crystalline liquid) 

177 

35-8 

18-1 

149 0 

19-6 

37-2 

17-6 

156'5 

22-5 

40-1 

17‘6 

leO'O 

23-0 

41-4 

18-4 

164'5 ” 

24-2 

43-0 

18-8 

166'5 

24-3 

43-8 ' 

19-6 

166-5 (liquid) 

17-4 

43-8 

26-4 

167-5 ,, 

18-0 

44-2 

26-2 * 

1690 

18-6 

44 7 

26-1 
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'"It is hot to te expected tliat the H(|uid*cryst41ime/8tate 
show the same impenetrability to gasea the rigid cr^tals and 
we accordingly find considerable absorption in that phase. Also it 
seems very probable that a certain amount of isotropic mother 
liquor may be present throughout the range of temperature in 
which the phase pereists. This should not occur in the pure state 
as the triple point is determined Ly a single temperature; the effect 
is probably due to the presence of the second component, namelv 
carbon dioxide, in solution. The melting point is decidedly 
sharp than when dissolved gas is absent, and the temperature 
required is several degrees higher. Hulett (Zeit. 'physikd. Chem 
18^9, 28, 639) has shown by means of transition-point curves that' 
whereas all crystalline liquids are completely miscible, other sub- 
stances, whether of higher or lower melting points, are immiscible 
in this phase, and may even prevent its formation. 

In connexion with experiments on surface-tensions of the two 
phases, Schenck has determined the density curve of this and other 
similar substances, and it appears that in the case of p-azoxy- 
phenetole, there is decided expansion on passing to the isotropic 
phase. It is therefore necessary to determine how far this fact 
may account for the increase of absorption. The volumes of 2 
grams were calculated from the densities at two temperatures 
respectively above and below the transition point. The results are 
given below, together with the actual volumes of gas absorbed in 
100 c.c. of liquid, taking the volume of each centimetre of the 
manometer tube as 0'03 c.c. : 

Volume. Voltuue Al)3oibed 

C. Aabsoibeil. nUsoil*C(l. of li<Hn<i. in 100 c.c. 

145'5 18-1 054 1-824 29'6c,c. 

166'5 26-4 0*79 I'SGii 423 „ 

It is thus evident that the correction introduced is quite 
inappreciable on the scale of the present measurements, and the 
remarkable increase of absorption on changing from the crystalline 
bo the isotropic phase, occurring in spite of the considerable rise 
of temperature, can only be attributed to the inilucnce of the 
physical state of the solvent. 

Univeusit? Collece, Loxdox. 
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CLVIl . — The Bate of Hydration of Acid Anhydrides: 
Succinic, Methylsucdnie, Itaconic, Maleic, Citr- 
aconk, arid Phthalic. - , 

By Albert Cherbury David Rivett and Nevil Vincent 
SidgWick. 


The present communication is an extension of the work on the 
rate of hydration of acetic anhydride (this vol., p. 732) to a series 
of anhydrides all containing the five-atom ring : 


-G—C 


\ 


0 

0. 


-c— c 

I 
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The method adopted was, as before, to measure at appropriate 
intervals of time the electrical conductivity of a changing solution ' 
of the anhydride in water, and to determine, over the same range . 
of concentrations, the conductivity of aqueous solutions of the ' 
^tresponding ack'i As was pointed out {loc. cit,), the only con- , 
dition in which the former measurements diHer from the latter 
is in the presence of the unchanged anhydride, which may affect 
the conductivity by its influence on the viscosity, but will pre- 
sumably have no other effect. In the only three cases where this 
condition need be considered, we have assumed that the conductivity 
is inversely proportional to the viscosity, and further, as was proved 
to be the case with acetic anhydride, that the viscosity of a solution 
of the anhydride is equal to that of .an equivalent solution of the. 
corresponding acid. Even if this is only approximately true, the. 
error in the correction introduced will be slight. 

In every instance we have redetermined the conductivities of 
the acids dealt with, because the accuracy of the velocity figures is 
greatly increased bv making these metosurements under as .nearly ^ 
33 possible the same conditions as those obtaining in the velocity 
experiments. The same cells were therefore used for both purposes., 
The accuracy of the conductivity fnea^urfements is in all cases rather 
greater than is actually needed. The method adopted, of Recessive ‘ 
dilutions in the cell (every second dilution being checked by weight 
titration against O'l or 0'02i\^-baryta), is not the one which would 
he chosen for the highest accuracy, especially at the dilute end of 
® series. It is, however, unlikely that the error of measurement is 
anywhere greater than 1 part in 300, except perhaps in some 0 
Jpost dilute solutions. 
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iiioa;flcatioiifi in,theiri^lBdj;6fywd^ii^f3i^ces^^ 

pS^duIar cases will be mentioned under tie respficfivt^»anbjdrideg. 
j^less othoriyise • stated, the substance were obtained fromV 
Sshlbaum. 

Expebimental. 

1. Suecinie Anhydride. 

^Tbe aoid was purified by twice recrystallising from water, the. 
tohydride by extracticy^ with chloroform in a Soxhlet apparatus, 
^d crystallisation from this solvent. It separates in long needles, 
melting at 119'5° (uncorr.). The cell used was about 160 c.c. iu 
Volume, with the electrodes sealed in; 120 c.c. of solution were 
always used. In the case of acetic anhydride, which is liquid, 
solution is so rapid that the time of mixing could be taken as the (■ 
aero of the reaction, and the solution, after a brief period of 
shaking, could be poured into the cell, and the measurements begun. 
§uccinic anhydride, being solid, dissolves much more slowly, and 
the^ following modification was necessary. A known weight of the 
anhydride was added to the right volume of water in a Jena 
flask (heated in the bath to 25*^), and the stop-watch started. The 
mixture was violently shaken in the hath for from thirty-five to - 
aixty seconds, and then rapidly drawn over by suction into the 
;cell, passing on its way through a thick and closely packed filter 
of glass wool to retain undissolved particles. After shaking round 
in the cell, measurements were begun. The end-point was usually 
'taken about two hours later. For the calculation it was necessary 
to take an initial time more definite than the beginning of solution. 
fThe first six or eight measurements were therefore plotted against 
the time, and a value of the concentration and time to be used as 
,^e starting point, and to be subtracted from all subsequent values, 
,yas obtained by interpolation. Tbis time was usually about 140 
seconds from the addition of the anhydride. The velocity constant 
is ’apparently quite independent both of the concentration of the 
anhydride and also of that of the acid, so that the calculation can 
■be begun at any point. 

As with acetic anhydride, the hydration follows the unimolecular 
rlaw, that is, the rate is proportional to the concentration of the 
anhydride, that of the water hSing relatively constant at the 
led. But whereas with acetic anhydride a distinct 
11 variation of the constant with concentration was found 
such variation was observed with succinic, nor with 
cyclic anhydrides examined, with the possible exception 
link. 

'.a gives the specific conductivity of solutions of succinic 
; 16 the densities and viscosities, referred to water at 


dilution! 
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50 as or a. typical Velocity experi- 

lenU and W^thA' rortmary of all the experiments performed. In 
he last t^® tables, 4 is the difference between the concentration 
,f the acid '.after the change is complete and that at time 0; it 
tns represents the concentration of the anhydride (in equivalent 
i(irmality)*At time 0; i is the time in seconds, and x the con, 
entiation of acid produced in time t. k is calculated from the 
qnatioa : 

h-l/Alog——. 

A X 


Table I. 


(a) Conductivity of Succinic Acid Solutions at 26“. 


jrormality. 

Specific conductivity 
xlOOO. 

Normality. 

Specific conductirity 

X 1000. J 

0'9813 

1-955 

0-06735 

0-553i 

0'8172 

1-820 

0-05622 

0-5045 

0'6800 

1-687 

0 04094 

0-4597 

0'5670 

1 558 

0-03911 

0-4188 

0'4730 

1-438 

. 0-03260 

0-3809 

0'3944 

1-321 

0-0-2721 

0-3467 

0-3285 

1-214 

0-02267 . 

0-8156 

0 2737 

1-113 

0 01987 

0-2946 • 

0-2270 

1-019 

001890 

0-2869 

fl-2003 

' 0-9580 

0-01657 

0 -2682 

0-1899 

0 9320 

0-01381 

0-2485 

0-1073 

0-8756 

0-009603 

0 2007 

0-1394 

0-8006 

0-000697 

0-1656 

0-1162 

0-7298 

0-004676 

0-1364 

0-09696 

0-6661 

0 003267 

0-1120 

0-08083 

0-6077 

0-002281 

0-0918 


(&) Density and Viscosity of Succinic A citl Solutions at 25°. ■ 


Normality 


Density. 

1 NoniiJility, 

Viscosity. 

0-9305 


1-0165 

0-9305 


1-1102 

0-5235* 


1 -0093 

0 6979 


1 0815 

0-2214 


1-0040 

0-2951 


1-0344 

0-09369 


1-0017 

0-1248 


1-0144 

0-03950 


1-0007 





(« 

) Experiment 

8 . A=0166r). 


t. 

z. 

k. 

L 

z. 

k. 

8 

0-00343 

0-001153 

257 

0-0823 

-0-001152 

29 

0-01218 

1139 

279 

0-0870 

1151 

37 

0 01631 

1139 

317 

0-0949 

1156 

59 

0-02414 

1156 

842 

0-1001 

1187 


0-03134 

1134 

373 

0-1051 

1162 


0-03514 

1146 

419 

0-1121 

1159 

104 

0-03966 

1137 

462 

0-1184 

1167 


0-0489 

1153 

523 

0-1253 

1160 


0-05S2 

1153 

589 

0-1326 

1174 


0-0578 

1150 

676 

0-1890 

1157 


0-0636 

1155 

971 

01543 

net 


0-0721 

1157 

1185 

0-1593 

1151 


0-0771 

1149 

1 Jlean 

... 0-001154 



1680 Kivcn AND sipawicKj 


(d) Summary of Velocity Exyerimtnti. 

A. ,• 

0 01113 O-OOIHS 8 0’1665 0 001164 

0 02042 1166 , 9 0'1873 1182 

0 03S20 1151 10 0 2746 lUj 

0 05261 1148 11 0-3145 118j 

0-08093 1156 12 ’ 0-1580 1185 

0-10883 1162 

0-1873 « 1155 ilou 0-001155 

* In tills espei-imcnt, Iho aiilijdritle was diswlved in water already eoutaiubg 
acid of normality 0-3805, - , 


2. Melhylmcchic Anhydride. 

This anhydride -was prepared from a pure sample of the aeij 
by the method described by Perkin (Trans., 1888, 63 , 564). It 
consists in digesting the acid with acetyl chloride until action 
ceases, and fractionally distilling the product. The anhydride 
passed over within one degree, and was readily purified hy re 
distillation, Like citraconic anhydride, it lia.s a slight yellow colom- 
after being distilled. It gave no trace of a precipitate with silvrr 
nitrate. The method of working was the same as with atetie 
anhydride. The cell had a volume of 100 c.c., and 80 c.c. of . 
solution were always taken. The results are given in table II, in 
, the same form as those for succinic anhydride in table I. 


T.4BLE II. 

(«) Conductivili/ of Melliyhuccink Acid Sointiom at 25°, 

SiTOfo cemductivity 1 SiicdfiK cwiilmtivilj 

xlOOO, Kitrmality. xlOOO. 

l•5^0 0-04425 0-4991 

1-352 0-0:J356 0‘4304 

l-iS3 0 0-2539 O'3?03 

r029 
0-8935 
0-7745 
0-670-2 
0-5787 


(&) Density and Viscosity. 

Kotiiiaiily. Density, Viscosiij 

0-4885 i-0079 1'076 

0-3456 1-0056 1 052 

0-1638 1-0026 ' • 1'024 


001455 02738 

0-01092 02352 

0-00819 0-2015 

0-00614 0-1726 


Nornidlity. 
0-4309 
0-3233 
0-2427 
0-1821 
0-1367 
0-1026 
0-0770-2 
0 05782 


Espt. 

1 

2 

3 

4 

5 

6 
7, 
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.(<) SitmjtMTy of Velocity Sx'penmenU. 

fc. Expt. . k> 

0'001658 18 9H49 0 001599 

1666 19 0-1778 1570 

1636 20 0'2330 1580 / 

1602 21 0-2755 1573 

1597 Mcau 0 001609 


3. liaconie Anhydride. 

The 3,nd its anhydride were purified in tho.same way as 
juccinic. Itaconic anhydride forms crystals which dissolve very 
rapidly in water. The stronger solutions were made in the way 
iescribed under succinic anhydride, and the more dilute by simply 
placing an approximately known weight of the solid on a firm glass 
wool filter, and sucking the required amount of water through it 
directly into the cell. The initial point for the calculation was 
obtained by interpolation. The results are given in table 111, 


Table III. 


Condv-ctmly of liaconie Add 

(i) Dendly and Ymonty. 


at 25’". , 

^ Xormality. 

Density. 

Viscosity. 


Specific comiuclivily 

0 '.143.3 

1-0064 

. 1-049 

Normality. 

X 1000. 

0-2689 

• 1 -0050 

1-038 

0-8870 

1-946 

0-1484 

1-0028 

1-022 

02904 

1-705 




02179 

1-487 




0-1636 

1-292 

(c) Summary of Velocity Conniania. 

0-1227 

1-1-20 




0 09208 

0-9686 

\ Lxpt. 

A, 

k. 

0 06911 

0-8866 

23 

0.01561 

0-001283 

0-05180 

0-7208 

24 

0 02034 

1320 

0 03925 

0-6207 

25 

0-02,561 

- 1305 

0-02963 

0 5338 

26 

0-04669 

1288 

0-02259 

0-4.587 

27 

0-07185 

1273 

0-01720 

0-3984 

28 

0-07955 

1264 

0-01294 

0-3375 

29 

0-09587 

1303 

•0-009726 

0-2.S83 

30 

0-1371 

13U 

0-007326 

0-2462 

31 

0-1793 

1311 

0-005515 

0-2099 

32 

0 2269 

1283 

0 004136 

0-1785 

1 

1 Mc.nii 

1 

0-00-129J 


4. Maleic . 

in hydride. 




The anhydride was purified by sublimation in a vacuum, and 
the acid solutions required were made up directly from this. The 
substance dissolves fairly rapidly, but is very quickly hydrated; 
^ Up rule, the change was found to be practically complete about 
^0 and Urhalf minutes after the making of the solution was begun. 

ence the measurements must he made as quickly as possible, and 
the accuracy is reduced. 




Ji^^ 'foIufiOM were all obtuned liy' inScting water'into the cej 
OTii|va layer of anhydrii}e; on a glass wool,filt5w, „'It ,wa8, of coats 
i^fipoBsible^ obtain strong solutions, and no o^oction for viscosit 
was necessary. 'An approximate initial time was taken wteu ha^ 
tee water been drawn into the cell, but for the caJculatioQ ' 
tero time, usually about forty seconds later than this, was arrived 
at by interpolation. The results are given in table IV. * 


Table IV. 


(a) Conductivity of Maleic Acid. 


SjMJcific conductivity ' 
NonnaJily. x 1000. ' 

Specific conilnctivitj 
Normality. xlOOO, ^ 

0‘06031 


5 m 

0*009386 

1-365 

0*04525 


4515 

0*007055 

1'07S 

0-03930 


4*098 

0*005334 

0*8396 

0*03394 


3*087 

0 004021 

0'65J1 

0*02949 


3*330 

0*003042 

0*5032 

0 *02213 


2*095 

0002304 

0*3865 

0*01664 


2*186 

0*001728 

0*2954 

0 01250 


1*724 

0*001296 

0*2252 


(&) Experiment '• 

37. A = 0’0035,3. 


(. 

X. 

k. 

t. X. 

k 

0 

0*00054 

0*0120 

67 0 00277 

o-oiir . 

9 

0*00082 

116 

66 0 00293' 

w. 

U 

0*0010.5 

110 

76 0*00307 

115 

18 

0*00133 

114 

87 0*00317 

114 

23 

0*00100 

114 

99 0*00320 

113 

28 

0*00189 

119 

lU 0*00384 

111 

‘ 35 

0*00217 

118 

153 0 00347 

116 

42 . 

0(»235 

113 1 



49 

0 00259 

117 1 

Mean 

.. 0*0115 :■ 

' 

(c) Summary of Velocity Constants. 


Expt. 

A. 

k. 

Expt. A. 

k 

33 

0*000985 

0*0114 

38 0*00649 

0-0106 

•34 

0-001771 

122 1 

39 0 01094 

110 

?5 

0*001537 

113 

40 0*01961 

118 

36 

0*002999 

119 



37 

0*00353 

115 

Mean 

... O'OllS 


5. Ciiraconic Anhydride. 

^ The^^ydride was purified by distillation. It has a slight yelloi^ 
9 oh)U^:^Hie acid solutions were made up from this. The method 
of w‘(*:^w^ the same as with acetic and methylsuccinic anhydrides, 
The concentration employed was much the same as wiii 

maleic Ijllydride, and no correction for viscosity was necessary. 
The^iilTO are given in table V. 
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'aBLB V.fS 


(a) Conductivity of Gitraebnic A iid. ^ 


Normality. 

Specific conductivity 
xlOOO. 

Normality. 

Specific conductivity^ 

X 1000. 

0-10268 

4-476 

0-01376 

1-275 

0-07683 

3-787 

0-01034 

1-046 

0 05763 ' 

3-189 

0-()07775 

0-8506 

P'04326 

2-679 

0-005818 

0-6882 

0-03245 

2-240 

0-004358 

0-5527 

0-02436 

1 868 

0-003269 

0-4405 

0-01833 

1-547 

0-002402 

0-3485 




(6) Su7mimrj/ of Velocities. 


Espt. 

A. 

k. 

Exfit. 

J. 

k. 

41 

0-004305 

0 00761 

47 

0-05005 

0-00761 

42 

0-006634 

771 

48 

0 06100 

776 

4S 

0{01407 

769 

49 

0-07504 

768 

44 

6-02074 

777 

. 50 

0-08287 

701 

4.^ 

0-00093 

758 




46 

0-03682 

761 


Mean 

..' 0-00765 


6. rhthalic Anhydride. 

The acid was recrystallised twice from water, and the anhydride 
;wice from xylene. The method of working, and of determining 
;he initial point for the calculation, was that adopted for succinic 
lahydride, but owing to the small solubility of both acid and 
inhydrido, the concentrations examined are all low, although the 
elitive tango is considerable. No viscosity correction is necessary, 
fable VI gives the results obtained. 


Table VI. 


(a) Conductivity of Phihatic Acid at 25°. 


Normality. 

Specific conductivity 
XlOOO. 

Korinality. 

Specific conductivi^ 
XlOOO. ’ 

0-05506 

1 

O-00S946 

0 6656 

0 04587 

1-763 

0 007474 

0 5917 

0 03819 

1-592 

0006228 

Q-5268 

0-03181 

• 1-437 

0 004955 

0-4427 ••• 

0-02652 

1 -293 

0-004149 

0-3913. 

' 0-02210 

1-159 

0 003486 

0-3460 

0-01843 

1042 

0-002427 

0-2661 

0 01539 

0-934 

0 001686 

0-2037 

0 01283 

0-8358 

0 001188 

0-1530 ■" 

0-01071 

0 74b9 

0-000825 

0-1145 
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(6) Summary oft Vtlodtits,’ 


Exptit 


k 

£xpt. ‘ 

A. 

k. 

51 

Jlooeso 

0-00470 

66 

0-002145 

■ 0-00455 

52 

6 001048 

470 

57 

0-00848 


53 

0-001320 

466 

58* 

0-00882 

454 

54 

0 001855 

469 




55 

0 002120 

466 


Mean 

0-00461 


- * fu this experiment, the anhydride waa dissolv^l in water already coutainmn 
acid of normality 0'02754. 


Dhemnon of Results. 

The mean velocity constants for the hydration of this series of 
' anhydrides are given in tho following table, together with the 
^dissociation constants of the corresponding acids. 

Diasodation 

Velocity constant. constant of acid. 


f -» f ^ 

Anhydride. Ahsolute. Relative. Absolute. Relative. 

[Acetic 0-001148 0-99] — 

BuCcuiic. COOlloO 1 00 0 0066 1 oo 

Methylsucclnic 0-001609 1-39 0-0086 ]-30 

Itaconic (metliylenesuocinic) 0 001294 1-12 0’0l,2 182 

Maleic 0 0115 9-96 1-2 182'0 

Cittacooic (inethyhiiileic) ... 0-00765 6’62 0-34 51'5 

Pbthalic 0-00461 3 99 0-121 18 3 


The mean value for acetic anhydride, over the range of concen* 
trations covered by the succinic experiments, has been added for 
^comparison; the individual values vary from 0 001 192 to’ 0’001075. 

‘ It is to be noticed, in the first place, that in none of the cases 
examined is there any evidence of a catalytic influence of hydrogen, 
'ion; and it seems clear that the mechanism of the hydration of an 
. acid anhydride is quite different from that of the hydrolysis of an 
...ester or an amide. 

A Further, it is remarkable that in the cyclic anhydrides no 
dependence of the velocity constant on the concentration, such aa 
was observed in acetic anhydride, was detected, except possibly in 
^methylsucclnic anhydride, although even here the effect was very 
slight. 

Tho close agreement between the constants for acetic and succinic 
- anhydrides affords a good illustration of Baeyer's strain theory:.^, 
'the ring of four carbon atoms and one oxygen having practically 
no strain, and resembling most nearly an open-chain compound. 
In maleic anhydride, wiffere there is a full double link, and indeed, 
according to Thiele, two conjugate links as well, 


CH-cr 

li >. 
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constant isinciAlsad teh times; in phthalic there is the peculiar 
henssne linkj wMcir' whatever may be its precise nature, is inter- 
ediato in character between a single and a double ^k, and this 
* the constant tour times. In itaconic there is, on Thiele’s ' 

increa&cB ■ , i . ,v . 

theory, a conjugate link in the ring, 



and this causes a slight rise in the constant. 

The influence of a methyl group, however, is quite anomalous. 
Its introduction lowers the constant of maleic anhydride by a 
third while it raises that of succinic by about two-fifths. It is 
noteworthy that the effect of the methyl on the dissociation con- 
stants of the corresponding acids is likewise in the opposite direction 
in these two cases ; in fact, in general the order of the dissociation 
constants of these acids is the same as that of the hydration con- 
stants of their anhydrides, except in the case of methylsuccinic 
and itaconic, where, moreover, the differences are not large. It is, 
evident that with ^hese substances the same changes of structure, 
and especially the introduction of double links, tend to increase 
both of these constants, though how far this regularity may be 
general, and how far stereochemical influences (which would pre- 
sumably affect the hydration rather than the ionisation, and may 
possibly account for the exceptional position of methylsuccinic 
anhydride) may come into play, is a question which cannot bo 
discussed until a wider range of anhydrides has been examined, i 
The considerable diminution of the hydration ‘constant of maleic 
anhydride cp.uEed by the introduction of a methyl group is of_ 
interest in view of the singular behaviour of dimetbylmaleib . 
anhydride. This anhydride is formed spontaneously from the acid, 
which, in fact, oannot be isolated. It has been shown by Walden 
(ZeifscA. ■physikd. Ghsm., 1891, 8, 498) that an aqueous solution 
of dimethylmaleic anhydride (an(l similarly of methylethylmaleic 
■ anhydride) can only contain a comparatively small amount of the 
corresponding acid, since couductivity measurements indicate an 
abnormally low dissociation constant, an^the solution can only he 
slowly titrated with alkali. The arguments by which Walden seeks 
to prove that the rest is not present as anhydride are of no great 
force, and' we may assume that with these two substances the 
hydration is reversible, and that at equilibrium there is present a 
large proportion of anhydride and a small proportion of acid. It 
B conceivable that .the reaction may also be reversible with some 
VOL XOVII 5 S 
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' S the substiyBcS'wfilth we hsTe,examihe(J.‘ Ve did , not observe a 
case a difficulty in tho Nations, .but, this 'irnght welHe> 
^perceptible if the amount of anhydride were, .small. If fjjg . 
isyerse action (acid •> anhydride) is also unimolecular.^aud its 
Itbcity is i, (that of the direct action being It), it can easily 1* 
town that the substance will give an apparent dissociation constiet ■ 
^dependent of the dilution, but that this will be less than the 
^al dissociation constant in the ratio 1 : (1 + bj/ft). In the same 
iray, the apparent hydration constant will also be independent of 
the dilution, but instead of being, as we have assumed, the tine 
hydration constant h, will be the sum of the two, Thus, 

to effect of the reverse action being appreciable would be to 
ynake the apparent value of the dissociation constant too low (as it 
does with dimethylmaleic anhydride), and that of the hydration 
constant too high. It therefore could not possibly explain the 
anomalous effect of the methyl group, which influences both 
cons|ants iu the same way. In any case, the amount of the reverse 
'action with the bodies which we have examined must be small, or 
it would have shown itself in the absence of a sharp end-point to 
to titrations. 

, DiVCBENY Laboeatokv, 

' Maodaibn College, 

. OXTOED. 


£!LVIII. — a^-Dihenzylaminoprojnonic Acid and 1 :7-Di 
’ hjinzyltetrahydrouric Acid. 


By Edward Percy Frankland. 

present paper describes the synthesis of 1 : 7 'dibenzyltetrar. 
,hydiouric acid (IV) on the lines followed by the author iu the^ 
Mcent synthesis of tetrabjdrouric acid from ojS-diaminopropionic ' 
fMid (this vol., p. 1316), namely, by the addition of cyanic acid to 
(■to substituted amino-groups, Mowed by condensation by means 
^f . hydrochloric acid. 

L; The new dibenzyltetral^drouric acid is of interest in view of t e 
’ffact.that Tafel, the disccjverer of tetrabydrouric acid, was unable 
^ tO.pfoduc^ubstituted tetrabydrouric acids by the electrolytic 
reductioiilnEin metbyluric acids, and that consequently substances, 
' of this c^ss 'pppesic to be accessible only from the synthetic side. , 

■ -Starting tom the hitherto unknown ad-dibenzylannnopropionic 
add (I), it was found possible to isolate several intermediate com 
■ pounds i^re dibenEyltetrahydrouric acid (IV) was pw^uj j 
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CH2Ph-\ 

'B9 per cent. 
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CH,Ph-N' 


iCl=17'09, showing 
' only in presence 

CO CH-N{u. 


NHj io— 

(I\^ 


CEiPh'NH’vH, ■ 

CBjPh'NH'CH, 

CH-N(CH5PhKg(j 

, &) NH^ 

(HI.) 

whereas in the case of the synthesis of tctrahydrouric acid ? “ 
a^-diaminopropiooie acid, no such analogous substances could 
obtained, serving to illustrate the course of the reaction. s 

' jj, tije present case, the difference in chemical behaviour betweepj 
the 0 - and the B-henzylamino-groups is strikingly shown, only one- 
group reacting with potassium cyanato even in presence of excess 
of the reagent. This fact suggests that one or other of the imino- 
• gruupj is shielded either by steric obstruction or by combinaltion i 
with the free carboxyl group, forming an internal salt. Judging 
from the action of nitrous acid on the aB-diamino-acid, in which'’ 
esse the i8-group appears to be indifferent to the reagent, in the ? 
present instance il teems most likely that the cyanic acid attaches 
itself to the a-group. Thus, for the compounds described below, 
irtas been decided to omit the alternative formulse based on the, 
primary addition of cyanic acid to the B-benzylamino-group. ‘ 
Further investigations are, however, being carried out with the 
view of testing the above hypothesis. 

afl-Dibcnzylaminopropionic acid was prepared by the action of^ 
benzylamine on uBdibromopropionic acid in chloroform solution; 
it is capable of uniting with two molecules of hydrochloric acid to" 
form a salt. . As was shown by Tafel and Frankland (Ser., 1909,' 
42, 3138) in the case of B-amino a inethylaminopropionic acid and' 

r dimcthylaminopropionic acid dihydrochlorides, hydrogen chloride. 

readily eliminated in aqncous solution, probably with formatioft* 
l;bf an internal salt between one of the bcnzylaraino-groups and th^ 
‘'earboxyl, . 

t When a hot aqueous solution of dihenzybaminopropionic acid] 
|waa treated with potassium cyanato (2 molecules) and hydrochloric, 
"^id, it yielded ^-benz^lamim-a-benz^lcarbamidopro^nonic add (II), 
which, on warming with 25 per cent, hydrochloric acid, wap con- 
verted into ^-bermjl-y-ieniylaminomethylhydantoin hydrochlondt. 
The principal product of the action of potassium cyanate on this 
, substance was the free 0-bemyl-y-benzylaminomethylhydantom 
(HI), but by the long-continued action of potassium cyanate and 
irbydrochloric acid in aqueous methyl alcohol, this compound could 
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li UiB M^iBtaniasjfKcli derivstiTe,"!-; 
my case a difficulty p ' 

^J?eKBptibl6 if the ■■ j;jpj,g,aENTAI 
syerse action (acid 

rflocity ia ij {thiff-Dtiiemt/laminopropionic Aeid. 

lidwn that the ■ ' j- i , . 

iide endent-*^ aj^dibromopropionic acid were aisaolved m a 
lal disscr’^ grains of bensylamine in chloroform*, and the mixtute ' 
ifAY tb**'®'* *■“ under reflux. After about fifteen minutes, . 

gjg’^-talline precipitate was deposited, which, after being collected,^ 
[,yd>ned with chloroform, and dried, weighed 4'6 grams. This sub- 
[^jjtance proved to be benzylamine bydrobromide (m. p. 215® after 
recrystallisation from water). The reaction mixture was heated on 
Ithe water-bath until no further precipitation occurred; the chloro- 
sform was then distilled off, and the brown, oily residue heated in 
the water-bath for half an hour longer. It was then e.xtracted 
with ether, and the residue dissolved in a mixture of boiling ethyl 
and methyl alcohol; the solution was concentrated and precipitated 
•'with ether. The precipitate of dibcnzylaminopropionic acid was ■ 
washed with alcohol and ether, recrystallised from boiling water,, 
washed again with alcohol and ether, and, after drying in the 
steam-oven, weighed 3-2 grams. By concentrating the mother ^ 
liquors (which contained a quantity of benzylamine hydrobromide), „ 
O'S gram of crude dibeiiv.ylaminopropionie acid was obtained. 

The substance dissolved fairly easily in boiling water, and; 
separated from the cooled solution in large, crj-stalliue aggregates; 
it was very sparingly soluble in cold water (1; 898 at 14°), the 
• solution showing an alkaline reaction to litmus, readily soluble in 
warm methyl alcohol, sparingly so in absolute ethyl alcohol, and 
almost insoluble in ether. It formed rhomboidal plates from methyl 
alcohol, melting and decomposing at 181—184° : 

0 - 2978 gave 0-7791 CO., and 0-1920 HjO. C=*n-35; H = 7-19. 

0-1274 11-4 c.c. Na at 13° and 739-7 mm. N = 10-05. 

CAOoNj requires 'c = 71-83; 11=7-04; N-9-86 per cent, 

A portion of the dibenzylaminopropionic acid was dissolved in 
.'warm aqueous hydrochloric acid. After concentration on the 
■twaUr-bath the solution deposited, on cooling, a white, ciysta line 
- substance, which was collected, washed with dilute hydroc one 

|)hol, and ether, and was dried in a vacuum desiccator 

nee decomposed with blackening and evolution of gas o 
cjit was soluble in water, the solution showing an acid 
^us, soluble in alcohol, and insoluble in ether. ^ , 
.icid estimation showed this compound to be oB-di ru 
^romonic acid dihi/droehloride : 
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iQ-j 9^7 gave 0*1595 A^l. Cl=19‘86. 

Qj^HgoOgNtoSHCl requires Cl=19'89 per cent. 

^ specimen reCrystalUaed from water gave Cl ~ 17*09, showing 
that solutions of tlje dihydrochloride are stable only in presence 
of an excess of hydrochloric acid. 

• 

•1: 7-Diben2tjltetrahydrouric Acid. 

Three grains of dibeozylaminopropionic acid were diMolved in 
hot water and treated with 2*4 grams of potassium cyanate. After 
cooling, grums of concentrated hydrochloric acid were added 
to the solution, giving rise to a slight efTervescence. The solution 
was then concentrated on the water-bath, and after some time a 
crystalline precipitate was slowly deposited in white flakes. It was 
collected, washed with water, then with a little absolute alcohol, 
and finally with ether. After drying in the steam-nven, it weighed 
2*4 grams. It crystallises from alcohol in spherical aggregates of 
small prisms, melting and decomposing at 200 — 20 P, which are 
very sparingly soluble in water, soluble in <alcohol, and insoluble 
in ether : 

0*0450 gave 54*79 c.c. COo at N.T.P. and 4*75 c.c. N 3 at'..N.T.P* 
C = 65*47j N-13*24.“ 

0*0821 gave 9*5 c.c. at 20° and 752*8 mm. N- 13*11. ■ 
C 1 SII 01 O 3 N 3 requires C = 66*05 ; N- 12*84 per cent. * 

&-BentylaminO‘a‘heni^lcarbamido'pro'pionic acid (II) A-as also 
obtained by treating an aqueous solution of dibcnzylaniinopropionic 
acid diliydrochloride with potassium eyanate, but a less pure product 
was obtained, aiid the yield was considerably smaller than that 
furnished by the method described above. A solution of 2 grams 
of this compound in about 20 c.c. of 25 per cent, hydrochloric acid 
was heated on the water-bath, whereupon a crystalline precipitate 
separated out, which was collected, washed with concentrated hydro-^ 
"hloric acid, then with a little absolute alcohol, and finally with 
<lher. After drying in the steam-oven, it weighed 1*95 grams. 
Tie -mother liquor yielded a further quantity of the substance 
0'15 gram). 

^‘^^■7i2yI-y-hen:i/Iumhinwcthi/Ih7/daTif.oin hydrochloride crystallises 
m stellate groupings of prisms, melting without noticeable decom^ 
position at 224° It is sparingly soluble in water, the solution 
B owing an acid reaction to litmus, more easily soluble in methyl 
‘ in ethyl alcohol, and insoluble in ether ; * 

* Carbon and nitrogen combostion in a vacuum. 
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21 “ ® 

%’*^'Ci8Hi902N3)HCl requires N=12'16; Cl^lO^T per-cent. 

‘'*1‘5 Grams of -this hydantoin hydrocHoMda were dissolved in . ■ 
Vaalmous methyl alcohol, and trea'te^ with a stropg, aqueous solution 
' ^1)-i5 warn oi potassium cyanate. An oily pAcipi^ was deposited, ; 
^^which after some time set to a crystalline mass, this was collected, 
Cshed with alcohol ‘and ether, and dried m the steam-oven A ^ 
iCrlher quantity was Isolated from the mother liquor and washing,, | 
^thc total Weight oKained being 1'33 grams. MeUing point ^ 
*'-178— -180®' * 

The substance was boiled with a mixture of ethyl and methyl 
j alcohol, when a part (0 3 gram) remained undissolved and melted 

i and decomposed at 195— 196°. , 

• The -selution, on concentration, yielded a crystalline substance , 

‘ fO-26 gram), which was collected and washed with alcoho ^d, 

■ etber. After two recrystallisations from methyUlcohol and drying j 
" in a vacuum desiccator, it melted at 112-115° ' .■S 

'B-Beniyl-y-hemyUminomelhylhydantotn (III) forms long, needle-,, 
shaped csystals, sparingly soluble in water, but soluble m alcohol, 
.'ior etber. For analysis, it was recrystallised from ether to lemovt 
.'■'the last traces of a substance of high melting point: ,, 

1292 gave 16'9 c.c. Nj at 20° and 739'5 mm. N = 13'69. • 

' a! S' ♦ C15HJ9O.2N3 requires N= 18'59 per cent. 

Vreatpent with hydrochloric acid yielded the hydantoin hydra| 
described above. ,, m i 

fti a second experiment 2-5- grams of the J 

‘■Stleated with a warm solution of O'd gram of potassium hydroxide, 
y:whereby a colourless oil was deposited, solidifying »j 

f” -ruts was doubtless the free base described above. A 

errand methyl alcohol was added, and the solution was he ted- 
‘intil the precipiUte had redissolved. A J 

■:^f 0-7 gram of potassium cyanate was then added. 

■‘".predpiLe of Lg needles appeared, which -s 
a-- LatLked hydantoin. The mixtnro was “useqnently 
‘r. a^ain, and a second portion of O'? gram of J, 

)^;:..^ed, followed by V9 grams of concentrated j®. 

W\On cooling, a gummy substance separated out w . 

^-;5''’lie»dle-shaped crystals. On heating the “'^ture, the ys 


! jiemUe-snapea crpiais. wu - 

0*6isselwd in the solution, which was poured off from g ’ 
..1... The ethereal extract 



wasi 


extracted with ether, me euici.- —‘ tie 
and the residue returned to the mother I q j • 

Ive'd'portion corresponded with the substance 0 ig < 
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, obUiilcd-ill'ill^^iS^'^periiaeDt ffibltedfand decompose 7 

3 ptdp^ ^^ Tcp^a'ted five times, 0'7 gram df pota^um ’’ 
^rbejng add^a Qji fiaclf occasion, the solution boiled for^ a ’ 
then cooled, .and treated with 0*9 — 1*0 gram of coucentrat^ ' 
chloric acid. resulting precipitate was extracted' with 
as above described, and the portions •insoluble* in ether * 
j|lecfced and testgd separately. The melting points obtained varied 
'from 173° to 179°. The total yield of substance insoluble in ethw ‘ 
amotmted to 1‘8 grams. . » . ■ ■ 7 

This prpduct was boiled with a large volume of methyl sdcohol - ^ 
under a reflux condenser until all but a small residue had dissolvedt 
The solution was then filtered hot and concentrated to a small. ' 
bulk. A pure white substance crystallised out, which was collected,- ' 
w^hcd with ether, and dried in the steam-oven. It formed > 

'aggregates of small, prismatic crystals, melting at 111 178®, ' . 

which were very sparingly soluble in water, sparingly soluble in' 
Imethyl alcohol, and insoluble in ^eri^, ■* ,v. 

^ The results of analysis agreed with th* composition of the expected 4 
1: Vdihenzyltetrahydrouric acid (IV): 

0-0490 gave 58*9^ A.c. CO^ at N,T.P. and 6-28 c.c. Ng a*N.T.P.* 

. C=64*71; N = 15*95. 

. 0*0996 gave 14*3' c.c. at 23° and 747 mm. N = 15-90. , 7 - 

CJ9S2QO3NJ requires C = 64*77; N = 15*91 per cent. 

Chemical Depaktment, 

Tab UyivERenr, Edgbastok, 

Bikminguam. 

* Caibon and nitrogen coinbuatiou in a vacuum. 
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point 


obtained in tbe first experiment ^nd melted and decomposed 


St 189-190°. 

This process was repeated five times, 0‘7 gram of potassium 
vanate being added on each occasion, the solution boiled for a 
time then cooled, and treated with 0'9 — I'O gram of concentrated 
hydrochloric acid. The resulting precipitate was extracted with 
ether as above described, and the portions insoluble in ether were 
collected and tested separately. The melting points obtained varied 
from 173° to 179°. The total yield of substance insoluble in ether 
amounted to I’S grams. 

This product was boiled with a large volume of methyl alcohol 
under a reflux condenser until all but a small residue had dissolved. 
The solution was then filtered hot and concentrated to a small 
uik. A pure white substance crystallised out, which was collected, 
washed with ether, and dried in the steam-oven. It formed 
aggregates of small, prismatic crystals, melting at 177—178°, 
which were very sparingly soluble in water, sparingly soluble in 
methyl alcohol, and insoluble in ether. 

The results of analysis agreed with the composition of the expected 
1; HihimyUetrahdrtmnc aciil (IV): 

0'0490 gave 58'98 c.c. CO 2 at N.T.P. and 6'23 e.c. Nj at N.T.P.* 
C=64'71; N = 15’95. 

0 0996 gave 14'3 c.c. N, at 23° and 747 mm. N = 15’90, 
CijHueOjNj requires C=64'77; N=15’91 per cent. 


Chemical Depabtment, 
The UsiVEfifiiTV, Edgbastos, 
Bibmi.vouam. 


CI.XXIX.— 27ic Colmir uiid Gonstitution of Diuzonium 
Part 11. Diazo-derivuUcos of an-Beiizoyl- 
ethijl-l : i-naplithylenediamim. 

by Gilbekt T. Mosoab and Edwabd Gohdon Coueens, B.Sc., 
A.R.C.S. 

Is a previous communicatiou on diazonium salts it was shown that 
tcnzoyl -1 : 4-naphthyleuediamine (I) gives rise to a series of 
remarkably stable diazonium derivatives (II), which are all dis- 

* Carbon and nitrogen corabnation in a vacuum. 

XCVII. 5 X 
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tiactly coloured, usually ift various shades of yellow (Morgan and 
Wootton, Trans., 1907, 91 , 1311): 


iMii-wv/giAs -0-5 

/\/\ 

j (11.) Colourtd salts. 

Inasmuch as colour and stabilily are not generally associated in 
diazonium salts (Hantech, Ber., 1900, 33, 2183; 1901, 34, 4168), 
it was suggested that the concurrence of these properties in tie 
diazo-derivatives of bcnzoyl-1 ; 4-naphthylenedianiine indicated a 
departure from the ordinary diazonium configuration. This vie* 
of the constitution of these salts is quite justifiable, because benzoyl. 
1 : 4-naphthylenediamine certainly contains one labile hydrogen 
atom (*) which might migrate to the diazonium complex. 

With the object of ascertaining whether this assumed migration 
of hydrogen is the cause of the stability aud intense colour of 
bcnzoyl 4 -aminonaphthalcne l-diazonium chloride and its analogues 
(II), the base as-hemoijcfh/l-l : i-nafhthylenediamine (III) and 
its diazonium salts (IV) were prepared and examined from tlis 
point of view; 


lI(CjH5)-CO-a8H5 N(C,iHj)'C0'CjH5 

(IV.) ColflUi-ed salU, 

These experiments showed that even when the labile hydrogen 
of benzoyl-1 ; 4 naphthylenediamine is replaced by ethyl, the 
diazonium salts (IV) of the new base (III) are fairly stable, and 
retain their intense yellow colour even in djlute aqueous solution. 

The observations recorded in the present communication should 
he compared with the evidence already obtained from a com- 
parative study of similarly constituted salts iu the diphenyl an 

benzene series. ,,,, 

In the former series, the bases having the general formula (V| 
give rise to stable coloured diazonium salts (VI), whether t 
symbol Y represents a hydrogen atom or an alkyl group . 


ESO.-NY NU, 

/\ x/\ 

I I I I 
\/ \/ 


ES0./NY NX 


(VI.) YeHmv and orange salts. 
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jV slight colour difference is noticeable in this series, the diazonium 
salts (VI)i when Y is an alkyl group, being distinctly paler in tint 
than those in which Y is a hydrogen atom (Trans., 1907, 91, 1505; 
1908, 93, 614). 

In the latter series both benzoyl-,i-plienylenediaminB and its 
as-alkyl derivatives (VII) give rise to colourless diazonium salts 
(VIII) possessed of considerable stability (Trans., 1909, 95, 1319) ; 


/\ 




/\ 

I I 


NH, 

(VIl.) 


N^X 

(VIII.) Colourless sftlts. 


In the benzene series, these diazonium salts are uniformly 
colourless, in the diphenyl series they are coloured to a varying 
estent, whilst in the naphthalene series the colour is approximately 
the same whether the salt is derived from benzoybl ; 4-naphthylcne- 
diamino or its ethyl derivative. 

This comparative study of a series of fairly stable diazonium 
salts containing b'jzene, diphenyl, and naphthalene nuclei leads 
to the conclusion that the appearance of colour in this class of 
diazo-derivatives is due, not to any change in the constitution of 
the diazonium group, but to a gradual increase in the complexity 
of the aromatic nucleus associated with the diazonium radicle. 


Experimental. 

as-Benioyleth>jl-l : i-naphthylenediamine (HI). 

4-Chloro-o-nitronaphthalene (20 grams) was heated in a steel 
tube, dosed with steel caps and leaden washers, for six hours with 
80 c.c. of alcohol and 50 c.c. of 33 per cent, alcoholic ethylamine. 
The product, 4-nitroethyl-a-naphthylamine, was separated from 
unchanged chloro-compound by extraction with light petroleum, 
the yield being about 50 per cent. 
^f^^oylA-nitroethyl-a-^a’phihylaminCj 

NO2-C,A-N(aH,)-C0-C,H„ 

prepared by heating 5 grams of the preceding compound in dry 
toluene with a slight excess of benzoyl chloride, crystallised from 
onzene or alcohol in pale yellow prisms, and melted at 121° (yield, 
80 per cent) : 

6’2337 gave IS'S c.c. Nj at 21° and 766 mm. N=8'89. 

^19^16^3^2 requires N=8'75 per cent. 

The nitro-compound (4 grams) was dissolved in 60 c.c. of alcohol, 
with 3-5 grams of tin and 12 c.c. of concentrated 

5 T 2 
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hydrochloric acid. After boiling for about thirty minutes, the 
cooled solution yielded a pink, crystalline precipitate, probably a 
stannichloride. • This product, when decomposed with iffarm 
aqueous sodium hydroxide and extracted with benzene, furnished a 
base which, after recrystallisation from the same solvent, separated 
in small, yellowish-white needles, and melted at 205° : 

0'2817 gave 23‘8 c.c. at 19° and 762 mm. N=9'74. 

G^gHjgONg requires N=9'65 per cent. 

Benzoyltthyl'i-aminonaphthalent-l-diazonium Sul^hatt. 
foregoing base (0'5 gram) was suspended in 2 c.c; of glacial acetic 
acid, and treated with an equal weight of nitrosyl sulphate. A 
yellow coloration developed immediately and deepened rapidly, until 
after ’about thirty minutes a drop of the solution diluted ^ith 
water no longer gave a precipitate of the unchanged base, In 
order to complete the diazotisation, it was sometimes found neces' 
sary to warm the acetic acid solution, but this procedure should 
be avoided so far as possible. 

The sofution of diazonium sulphate was then poured into six or 
seven times its volume of warm dry ether, when the diazoniuio 
salt was precipitated as a yellow oil, which solidified only after 
treatment with alcohol. Addition of more alcohol and ether to tie 
supernatant mother liquor produced a further precipitation of 
crystalline diazonium salt, the total yield being practically quant- 
itative. The following analyses were made on different specimens 
of the diazonium sulphate : 

- 0'1330gave 10'6 c.c. Nj at 15° and 765 mm, N=9‘40. 

0-2667 „ 22-3 C.C. 1^2 „ 19° „ 759 mm, N = 9-60. 

0*3151 „ 0-1710 BaSO^. S=7-47. 

CsiH^jOgN^S requires N=9-44; S = 7’19 per cent. 

These numbers correspond with the formula 

N(C 2 E 5 )(CO-C,F 5 )-CioHg*N 2 -HS 04 .C 2 H,*OH. 

This sulphate separates in 6ne, yellow leaflets, softening at 8?*^, 
and decomposing with effervescence at 96°; it dissolves readily in 
water to a clear yellow solution, which is acid to litmus, and gives 
at once a precipitate of barium sulphate with barium chloride. 
The diazonium salt couples immediately with alkaline 3-naphthol- 
Although stable in the dark, this salt undergoes decomposition m 
the light; it then darkens, becomes tarry, and evolves an odour of 
ethyl benaoate. 

Larger crystals of the salt can be obtained by dissolving it 
alcohol and then adding the minimum amount of ether to induce 
crystallisation; this preparation contains 9‘16 per cent, of nitrogen. 

The diazotisation with nitrosyl sulphate was tried in alcobolic 
solution, but a less stable product was obtained, which did imfe giv^ 
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3 precipitate with aqueous barium chloride. In this case a 
Jiszonium ethylaulphate was probably produced. 

jjfnioylethyl-i-aminonapAthalene-l-diazomim perchlorate, 

N(CeH5)(CO-C,Hr,)-C,„H,-%C10r, 

,pjs obtained as a bright yellow, crystalline precipitate on mixing 
cold aqueous solutions of the foregoing sulphate and potassium 
perchlorate, the yield being about 50 per cent, of the calculated 
amount : 

0-1342 gave 11’2 c.c. Nj at 17° and 771 mm. N = 9'82. 

CiaHijOsNjCl requires N = 10'45 per cent. 

The perchlorate is decomposed by warm water, yielding a viscid 
product; cold water hydrolyses it with the formation of a yellow, 
crystalline substance (compare p. 1696); it detonates with difficulty 
on percussion, and explodes at about 154°. The coupling with 
alcoholic |3-naphthol takes place in the presence of a mild alkali, 
such as sodium carbonate or calcium hydroxide, hut is inhibited 
hy sodium or potassium hydroxide. 

Bemot/hthyl4-aminomphthalene-\-diazomam stannichloride, 
N(C2H5)(CO-C8H5)-CioHa-N2-HSnClj, 
separated as a b' iky, yellow precipitate on mixing cold aqueous 
solutions of the diazonium sulphate or chloride and ammonium 
stannichloride; 

01048 gave 6'5 c.c. Nj at 20° and 754 mm. N = 7'04. 

CigHjjONsClnSn requires N=6'67 per cent. 

The stannichloride couples directly with alkaline 0-naphthol, and 
decomposes at 154°. 

BtutoylahylA-aminomphthalcne-X-diazonium chloride was pre- 
pared by suspending as-benzoylethyl-1 : 4-naplithylcncdiajnine in 
glacial acetic acid, and passing in dry hydrogen chloride until the 
base had dissolved to a clear pink solution. On adding successively 
amyl nitrite and warm dry ether, a greenish-yellow, crystalline pre- 
cipitate was obtained, which, although not pure enough for analysis, 
gave all the reactions of the diazonium chloride. The product 
dissolved in cold water to a clear yellow solution; it coupled 
directly with alkaline 3-naphthol, and decomposed at about 100°. 
The corresponding diazo-cyanidc, N(C 2 H,)(CO-CeH 5 )-Ci„H 5 -N 2 -CN, 
prepared by mixing dilute alcoholic solutions of the diazonium 
^ loride or sulphate and potassium cyanide at — 10°, separated at 
once as a dark red precipitate, which, when dry, contained 16’31 
per cent, of nitrogen, the calculated proportion being 17‘07. The 
produced does not couple with alkaline j8-naphthol 
before or after treatment with cold concentrated sulphuric 
^ The diazonium molybdate and diazonium tungstate were 
as unstable, yellow precipitates, coupling directly with 
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alkaline fl-napMhol, by mixing concentrated aqueous solutions o{ 
the diazonium sulphate and sodium molybdate and tungstate 
(respectively. 

The Decomfositmn Products of Bemoyletht/14-ammonafhtJwkne- 
l-diaionium Salts. 

1. Eydrolysis . — The diazonium salts from as-benzoylethyl- 
1 : 4-naphthylenediamine, if treated with excess of cold water or 
with aqueous solutions of the alkali salt? of weak acids, such js 
sodium acetate, undergo a definite hydrolytic decomposition with 
the formation of a crystalline, yellow substance, which dissolves 
readily in concentrated hydrochloric acid, and separates unchanged 
in weil-dofined, pale yellow, felted leaficts when the acid solution 
is diluted with cold water. This compound, which melts at 140", 
loses in weight when kept in a desiccator over phosphoric oxide. 
This loss is duo to the removal of water, for on exposure to a moist 
atmosphere the desiccated product takes up water until the oiiginil 
weight is regained. The following analyses were made on the 
dried product: 

0*1826 gave 0'4788 COo aud 0*0911 HvO. C=71*49: H=5*54. 

0*2077 „ 23*8 c.c. Nj at 20"" and 764 mm. N= 13*23. 

0*1321 absorbed 0*0074 H„0. H.O=5*59. 

CijHjANs requires C = 71*47; H = 5*34; N = 13*16; and 
HjO added requires 5*40 per cent. 

These numbers correspond *with the formula for a uitrosoamine, 
NO-NH'C]oHj-N{C 2 H 5 )-CO-CeH 5 ,* which becomes hydrated by the 
NO group, changing to N(OH) 2 . Its solution in concentrated 
hydrochloric acid does not contain any regenerated diazonium salt, 
as no coupling occurs with alkaline 8-naphthol. The yellow 
alcoholic solution of this basic compound is decolorised by zinc 
dust and ammonium chloride, yielding a reduction product melting 
at 207°. Owing to the small amount of available material, the 
study of these substances was not carried further. 

’2. Action of Ammonia . — The di.*>zonium salts of ns-beiizoyletlyl- 
1 ; 4-naphthylenediamine, when treated with aqueous ammonia, 
furnish. a brown product, which decomposes at 108°, and does not 
couple with alkaline ^-naphthol; 

0*1513 gave 15*5 c.c. Nj at 19*5° and 748*5 mm. N = n*63. 

CjjHjjOjN; requires N = 11*80 per cent. 

This result, which agrees with the formula for a diszoamine, 

N(C2H5)(CO*CA)-C,oH6-N2-NH-C,„H,-N(CA)(CO'C,H,) 

firmed by the action of cold concentrated hydrochloric, acid. 
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jcid slowly dissolves the substance, Arming a solution which now ' 
“Lies with alkaline ^-naphthol. 

3 Action of Sodium Aside . — Even in cooled solutions it was * 
found impossible to obtain the yellow diazonium azide of (W-benzoyl* 
etbyH : 4 -napbthylenediamine by the interaction of sodium azide 
and tbe diazonium sulphate. Nitrogen was evolved immediately, 
and colourless benzoylethyl-l-aminonaphtliyl-4-azoimide was pro- 
duced- 

A more favourable result was obtained from benzoyl-l-amino- 
nEiplitli.alene'4-diazonium chloride and sodium azide in well-cooled 
aqueous solutions. Benzoyl-l-aminona^hthalene-A-diazonium azide, 

C Hr'CO’NH’CjoHe'Ng’Na, was produced as a yellow, crystalline 
precipit'ate, practically insoluble in ice-cold water. When treated 
immediately with alkaline ^-naphtbol, the weight of benzoyM-amino- 
naphtlialene-4-azo-i3-naphthol obtained corresponded with 75 per 
cent, of the amount calculated for the pure diazoiiiifln azido. 

AtO° and even more rapidly at higher temperatures, this yellow 
diazonium azide loses diazo-nitrogen, and becomes converted into 
the colourless azoimide. 

Beim^lA-aniinorw ^hthylA azoimide, QHj’CO’NH'CkjHq'Ns, crys- 
tallises from alcohol in felted masses of colourless needles, melting 
and decomposing at 167 — 170°: 

0 0944 gave 16‘3 c.c. at 20° and 750 mm. N = 19’49. 

Ci7Hj 20N4 requires N = 19'45 per cent. 

This substance is remarkably sensitive to light, becoming bright 
yellow after a short exposure. 

The authors desire to express their thanks to the Research Grant 
Committees of the Royal Society and Cliemical Society for grants 
which have partly defrayed the expenses of this investigation. 

Royal College of Sciescb, Loxdox, 

South Kensington', S.W. 


CLXX X . — Dicamph orylphosphiii ic Acid. 

By Gilbert T. Morgan and Walter R. Moore, A.R.C.S. 

fuE experiments described in the present communication form part 
i comparative study of the organic derivatives of the phosphorus 
iaiuily of elements coiil-aining camphor nuclei. The condensations 
sodium camphor with the trichlorides of arsenic and antimony 
^iave,already been described (Trans., 1908, 93, 2144; 1909, 95, 
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1473; and this voL, p. 34); tins paper deals with the interaction 
between phosphorus trichloride and sodium camphor. 

As in the earlier experiments, the condensation was effected in 
Iry toluene, and in this case subsequent treatment with aqueous 
alkalis removed only one acidic substance, namely, dicanijiharyl 
phosphinic acid, which was shown to be monobasic by titration 
with standard alkali hydroxides and by the formation of a series 
of metallic salts. 

The constitution of dicamphorylphosphinic acid was determined 
by alkaline hydrolysis, when it yielded camphor and sodium ortho, 
phosphate, in accordance with the following equation : 

(Ci„Hi30)8P0-0Na+ 2NaOH =2C,oH,oO + NajPO,. 

This experiment showed that dicamphorylphosphinic acid behaves 
like dicamphorylarsinic acid, excepting that the phosphorus com- 
pound is much more stable than its arsenic analogue towards con- 
centrated alkali hydroxides, for it was only when the water present 
was removed by evaporation, and the residual alkali had fused, 
that the hydrolytic decomposition took place. The acid is acted 
on by phosphorus pentachloride with the evolution of hydrogen 
chloride and the formation of an acyl chloride, which is still under 
examination. 

These experimental results demonstrate that dicamphoryl- 
phosphinic acid has the following constitutional formula ; 


* CO UH CO 


The group relationship existing between phosphorus, arsenic, and 
antimony is manifested very clearly by the comparative study of 
their camphor derivatives. As the atomic weights of these elements 
increase, the tendency to form the tricamphoryl derivative increases, 
and the stability of the acid product diminishes. This periodic 
variation is summarised in the tabulation on p. 1699. 

The physical and chemical properties of the metallic dicamphoryl- 

E inates resemble in general those of the corresponding ortho^ 
ates. The sodium, potassium, and ammonium dicamphoryl- 
phosphinates are very soluble in water; those of the heavy metals 
and metals of the alkaline earths are practically insoluble; 
dicam'phoryl'phos'phtnate is crystalline ; the others are obtained as 
amorphous precipitates. Lithium dicam^horyl'phos'phirw.tt is 
crystalline, and, like lithium phosphate, is only moderately sola e 
in water and alkaline solutions. 
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^onde^saf'^on Products from Sodium Camphor and the Trichlorides 
of Pht Phosphorus Group. 


pjoclucls. 


Phosptioros 

trichloride. 

(C\oHisO)aPO-OH, di- 
camphorylpho.<^phin- 
ic acid, stable in con- 
centrated arjueoua al- 
kali hydroxides ; de- 
composed by fused 
alkali hydroxides. 


Arsenic 

trichloride. 

{0,oHi50)2A80‘OH, 
d i c am phorykrssnic 
acid, stable in hot 
dilute aqueous alkali 
hydroxides ; decom- 
posed by very strong 
schitions of these 
alkalis. 


Antimony 

trichloride. 


(Cj^H(jO)jAs(OHlj|, (C3flH)50)3SbCl.(, tri- 
” tncamphorylarsinic camjdiorylstibinic 

• acid is as stable to- cliloride, slowly 
ward.s alkalis as the resolved by water 
above dicamphory] into 
derivative. (CioHj50)3Sb(OHl5, 

tricain phorylstib- 
inic acid, very un- 
stable, d'’Composed 
by dilute aqueous 
sodium hydroxide 
and even by boiling 
water. 


dicamphorylphospUnic Acid, (CjqH 2 jO) 2 PO’OH. 

Sodium camphor was prepared by the method indicated by 
Forster (Trans,, 1901, 79, 987), using 75 grams of camphor and 
7'5 grama of sodium. This metallic derivative was suspended in 
dry toluene (200 c.c.), and slowly treated with 29 grams of 
phosphorus trichloride diluted with two volumes of toluene. The 
mixture, which was thoroughly shaken, warmed up considerably, 
and acquired a jelly-like consistence, afterwards regaining its 
mobility. After one hour, the mixture was gently heated for thirty 
minutes, and left overnight at the ordinary temperature; 30 c.c. of 
water were then added to the cooled product of reaction, and the 
aqueous layer was separated. The toluene layer was now extracted 
with 2A-sodium hydroxide, and the cooled alkaline extract acidified 
with 2A^-hydrochloric apid. The crude dicamphorylphosphinic acid 
thus precipitated has a tendency to become viscid. A further 
portion of the crude product was obtained by evaporating to dry- 
iiess the first aqueous extract and the filtrate from the precipitated 
acid, the residue being extracted with alcohol. 

Dicamphorylphosphinic acid docs not crystallise so well as di- 
camphorylarsinic acid, and this difference recalls the behaviour of 
^heir inorganic analogues, the hydrated orthophosphoric and ortho- 
arsenic acids, the latter being the more readily crystallisable. 
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Dicamphorylpliosphinic acid is only sparingly soluble in water 
etber, or light petroleum (b. p. 40—100°); it dissolves readily in 
warm benzene, toluene, chloroform, or ethyl alcohol, but only from 
the last of these solvents does it crystallise at all readily on cooling 
The addition of light petroleum to the other solutions facilitates 
the separation of the acid in a crystalline condition. It separates 
from absolute alcohol in colourless, nodular crystals, having a 
prismatic habit, and decomposes at 283°. When titrated with 

20-sodium hydroxide, using phenolphthalein as indicator, the 
acid gave a molecular weight approximating to 366, the value 
calculated for a monobasic acid: 

0-0950 gave 0-2289 CO^and 0*0731 T1<X). C = 65'67; H==8-61. 
0'2059 „ 0-4948 CO 2 „ 0-1584 H^O. G=65’52; H=8-61. 

0-1616 „ 0-7552 (P205,24Mo03). P=805. 

0-2146 „ 1-0392 (P205,24Mo03). P=8-34. 

C20H31O4P requires C= 65-67; H=^8'56; P=:8‘46 per cent. 

A specimen of the acid obtained by repeated crystallisation from 
absolute alcohol when dissolved in chloroform gave the following 
reading in the polarimeter: 

0*5963, in 25 c.c. of solvent, gave, in a 2'dcm. tube, Oj, 7-20°, 
whence [a]S^ 151*1°. 

It was noticed that specimens of the acid crystallised from 
chloroform gave lower values for [a]p of about 138’5°; repeated 
crystallisation from alcohol gradually raised the rotatory power to 
149*7° and 151° 

Hydrolytic Decomyosilion of Sodium Dicam^horylpho^ykinatt.— 
One gram of this salt was heated in a hard glass flask with excess 
of concentrated aqueous sodium hydroxide. No appreciable change 
occurred until the water prcscuit bad distilled away, when, on 
further heating, a white sublimate appeared, which was collected 
in a reflux condenser, and identified as camphor (m. p. 176°); 
about 50 per cent, of the calculated amount was recovered, the 
remainder being accidentally lost. The alkaline residue was dis- 
solved in water, and shown to contain sodium orthophosphate by the 
formation of yellow silver phosphate and crystalline magnesium 
ammonium phosphate. A small quantity of unaltered dicamphoryl- 
phosphinic acid was also recovered. 


Salts of Dicam'phoryl'phos'phimc A cid. 

Sodvam dicamfhoryl'phos'phiTiate^ (Ci(jHj50)2P0*0Na,a;H2G, waa 
prepared by neutralising the acid exactly with pure aqueous sodium 
hydroxide and allowing the filtered solution to evaporate m ^ 
vacuum desiccator. The residue wik a crystalline mass, very soluble 



MOROAN and MOORE; WCAMPHORTLfHOSPHINIO AOII). 1701 

water or alcoliol. A portion of tho desiccated salt was ignited 
^vitb concentrated nitric acid to destroy the 'organic matter present, 
jcd a residue of sodium metaphosphate was finally obtained : 

0'5962 gave 0'1558 NaPOj. Na=5'89. 

O 0 II 8 „ 0 1352 NaPOa- Na=5'96. 

Cao^rjjOiPNa ree|uires Na=5'93 per cent. 

immonium dkamphorylphonjirdnatc, (C,jH,5O)2P0-0NH4,!cH20, 
produced by adding to the free acid a slight excess of aqueous 
ammonia and evaporating the solution over concentrated sulphuric 
arid, is a crystalline substance resembling the sodium salt, and 
very soluble in ■water or alcohol. The percentage amount of 
ammonium present corresponded with the above formula. 

The following salts were obtained by double decomposition from 
jodiiim dicamphorylphosphinate. 

Ulhium dkamphorplphosphimte, (C[(|Hi 50 ) 2 PO'OLi, 2 HjO, sepa- 
rated in felted masses of small, colourless needles on boiling an 
aqueous solution of the sodium salt with slight excess of lithium 
chloride. The filtrate on concentration gave further quantities of 
this moderately sol- )Ie lithium salt, which dissolves more sparingly 
in warm than in cold water; 

0‘0?34gave0'0161 LiPOj. Li=l'83. 

0'54?9 „ 0-1123 LiPOj. Li=l' 68 . 

0'5514 „ 0'0510 HjO at 140°. H,0=9-25. 

i^rd^aot^iPbi , 21120 requires Li=l'71; H 20 = 8'82 per cent. 

The lithium was estimated by igniting the salt with nitric acid 
and weighing the residual metaphosphate. 

Siher dkamphorylpUsphimie., (C,„H, 50 ),PO-OAg, when pre- 
pared in tho dark, separates in minute, white, acicular crystals, 
which darken on exposure to light, or on warming in their mother 
liquor. W eighed portions of this salt were digested with concen- 
tated nitric acid, the solution then diluted, and titrated in the 
usual way with standard ammonium thiocyanate (1 c.c.=0'01109 


0'4384 required 10'3 c.c. NIIj-CNS solution. Ag=22'93. 
„ 8-7 c.c. „ „ Ag= 23-03. 

ClsiiHsjOjPAg requires Ag=22'81 per cent. 


dkamphmjlpUsphhMte, [(C,„H, 5 O)jP 0 -O] 2 Cd, pre- 
am' y double decomposition, using cadmium chloride, is a white, 
mplious precipitate practically insoluble in water. Weighed 
Wee!!? J digested with nitric acid, the cadmium 

fin»ii ' redissolvcd as nitrate or sulphate, and 

y precipitated as basic carbonate ; 
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0-5175 gave 0-0806. CdO. Cd=13-63. 

0-7079 „ 01060 CdO. Cd=13-10. 

CfflHjoOaPjCd requires Cd= 13-38 per cent. 

Copper dicamphorplphosphirMte, [(Cj()Hj50)2PO*0]2Cu, is a 
amorphous precipitate, insoluble in water, dissolving readily ia 
aqueous ammonia to a deep blue solution : 

0-9314 gave 0-0908 CuO. Cu=7-79. 

0-7121 „ 0-0708 CuO. Cu=7-94. 

CioHsjOgPjCu requires Cu=8 01 per cent, 

The copper was estimated in a similar manner to the cadmium 
in the preceding compound. 

Lead dieaTnphorylphospkinate, [(C]oHj50)2PO*0]2Pb, is a white, 
amorphous precipitate obtained by the interaction of sodium di- 
camphorylphosphinato and lead acetate : 

0-6713 gave 0-2118 PbSO,. Pb=21-57. 

0-5326 „ 0-1242 PbO. Pb = 21-60. 

CjoHeoOgPjPb requires Pb=22 09 per cent. 

The dicamphorylphosphinates of magnesium, calcium, strontium, 
and barium are white, amorphous precipitates, as are also ths 
corresponding salts of zinc, manganese, and aluminium. Mercurous, 
mercuric, and ferrous dicamphorylphosphinates are white, insoluble 
substances, the last of these becoming light yellow on exposure to 
the atmosphere. Ferric dicamphorylphosphinate is a light brown, 
gelatinous precipitate; the chromium, nickel, and cobalt salts are 
also insoluble, their colours resembling those of the corresponding 
phosphates. 

The authors desire to express their thanks to the Eesearch Fund 
Committee of the Chemical Society for a grant which has partly 
defrayed the expenses of this investigation.^ 

RoTAI ColLKCE OF SCIENCE, I.OSIHA’, 

South Kensington, S,tV. 


CLXXXL— TAe Constitution of the ortho-Diaioimms. 
Part I. The Naphthylenediazoimims and their 
Benzenesul2)honyl Derivatives. 

By Gilbert T. Morgan and William Godden, B.Sc., A.K.C.S. 

The action of nitrous acid on an aromatic ortho-diamine or on one 
of its alkyl, aryl, or acyl derivatives leads to the formation o a 
cyclic diazo-compound, which is represented by one of the following 
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general formulae, where B is either a hydrogen atom or an alkyl, 

aryl, or acyl group; 



(I.) ■ (II,) 


In formula I, which ia due to Grieas {Ber., 1882, 16, 2195), the 
aubstibuent R is aesumed bo have migrated to the nitrogen atom 
derfved from the nitrous acid ; according to formula II, proposed by 
Kekule [LthTbuch, II, 739), this substituent remains in the position 
it occupied before the triazole ring was formed. 

If the latter view of their constitution be accepted, the ortho- 
diazoiminea must be regarded as analogues of the diazoamines, 
XNlN-NHY, from which, however, they are distinguished invari- 
ably by their greater stability, and very frequently by their lack 
of colour. Moreover, certain acyl derivatives of the para-diamines, 
benzenesulphonyl-l : 4-naphthyIenediamino (III), for example, give 
rise to diazo-compounds (IV), produced by internal condensation, 
which differ very considerably from the corresponding ortho- 
dimimides in being invariably coloured and also hydrolysable by 
acids (Trans., 190i,*87, 924); 


NH'SO,Pb 

/\/\ 

I I ■ 
V\/ 


NH, 


(III.) 



In view of these striking differences existing between the ortho- 
and patadiazoimides, it seemed of interest to ascertain which of 
the foregoing formute (I and 11) is the more appropriate repre- 
sentation of the constitution of the ortho-diazoimines and their 
;I-sul)stituted derivatives. 


Whichever view be adopted, it is evident that any base having 
the general formula (i)NBrj-CsH,-NHR(2) can only give rise to 
one cyclic derivative, CsH,;[N 3 R], but if the molecule be rendered 
ess symmetrical by substitution in the aromatic nucleus as in 
( ji Hn C^Il 3 X*NHR( 2 ), then Kekule's hypothesis demands two 

isomerides : 


and,CAX<|’\ 

only one product will result if Griess's view be correct. • 
IS degree of asymmetry is conveniently produced by working 
^ ortho-naphthylene instead of ortho-phenylene derivatives, 
ccording to Kekule’s hypothesis, 1 ; 2-naphthylenediamine and 
"-sibstituted derivatives (V) should yield pairs of isomeric 
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diazoinuiieSj whereas 2 : 3-iiaphthy!enediamine and 1 ; S-naphthyleng, 
diamine, which also furnish similar diaaoimines, shbuld each gi,g 
only one product. If, however, Griess’s formula he correct, only 
one product should he obtainable from each of these three diamines. 
The authors’ results confirm the formulation advocated by Kchle. 


I. — The Constitution of the ortho-Dlmoimidei. 

1. Two isomeric benienesulphonyl-4-bromo-l : 2-naphthyIemdi. 
amines have been prepared, differing only in the position of tlie 
benzenesulphonyl group, and these bases, on treatment with nitrous 
acid, furnish isomeric diazoimides. This result agrees with Kekule'i 
view, but is inexplicable on Griess’s hypothesis. 

The more stable of these isomeric diazoimides is obtained by the 
following series of operations. 

Benzenesulphonyl'd-naphthylamine is nitrated to benisnt’ 
sulfhonyl-l-nitro-fi-naphthylamine, which, on reduction, gives rise 
to 2-henienesulphonyl-l : i-nafhthyUnediamme (V). 2-Bemmt- 
sulphonyl4-bromo-l : 2-na‘phlhylenediamine (VI) is obtained either 
by brominating the preceding base or by benzene-sulphonatinj 

1- bromo-l : 2'na‘phthyleneduimine (VII), this diamine being pre- 
pared from 4-bromo-2-nitro-o-naphthylamine (XV). These alter- 
native methods of preparation determine the constitution of 

2- benzenesulphonyl4-bromo-l : 2-naphthylencdiamine (VI), and 
treatment of this base with nitrous acid leads to 2-1 emenesulflmijl- 
^-bTonio7Uifhthylene-\-diuzo-2-imide (IX), melting at 209^, a product 
which also results from 4-bromo-l : 2-naphthylenediamine (VII) by 
successive treatment with nitrous acid and benzenesulphonyl 
chloride : 


NHj 

\/\/ 

(V.) 

I 

+ 

/N:n 

/V'^i-N-SO.Ph 

II * 
\/\/ 


KH, 


I I ! 
\/\./ 
Ilr 
(VI.) 

I 

4 


NH-SO.,P)i 


^-1 


Kr 


Nil. 

'NH, 


br 


(Vil.l 

I 

4 


.n:n 

|-N-SO,Ph.^_ 


/ 

lir 


Vlll.) (IX.) ^ 

Benzenes'idyhonylA-hromo-a-nayhthyUsmine (XI), the starting 
point in the synthesis of the less stable isomeric diazoimide, may e 
prepared from either benzenesulphonyla-naphthylamine or 4-broina 
a-naphthylamine (XIV). Nitration leads to henzenesulfhonfl- 



ORTHO-DUZOIMIVES. PART I. 


1705 


^,ji,.^,„o- 1 -nitro-'‘-WipMhylatnine (XII), the position of the nitro- 
group being Ascertained by hydrolysing the product to 4-bromo- 

iDitro-a-naphthylamine (XV); 


NH'SOjPh 



(XIV,) 


NH-SOjPh 


Br 
(XII.) 

I 

NH, 


I, I I 


,NO, 


Br 

(XV.) 


NH-SOjPh 

/VSnh, 



-N-SO.Ph 

I 

i-N:N 


Reduction of the nitro.compound (XII) gives l-hemenesulphont/l- 
UroTno-l ; 2-naphthyknediamine (XIII), and nitrous acid converts 
this base into l-hcnienesulfltonylA-hromomphthyUne-'i-dkzo- 
UmiJe (XVI), me)t)ng at 159—160°. 

The two isomeric' diazoiniides (IX and XVI) differ not only in 
melting point, but also in chemical properties. The more fusible 
isomeride, which contains its acyl group attached to the a-nitrogen 
atom, is less stable, and the changes undergone by this compound 
may be indicated by the following diagram ; 


1 I i 

\/\/ 

Br 

(XVII.) 


-N-SOjPh 

n:n 


EtUH^ 

X 

-X’SOjPh 


Ac._0 


-N-SO,Ph 


I 

VX/ H OEt 

Br 

I 

/N:n 
-NH _ 


/V"^-N-NC1 

[I i \ 

\/V/ so,Ph 

Br 

I 

.j,(-riiS02Ci) 

,.n:n 


-N-SO„Ph 


Br 

snii] 


(Yy, 

\/\/ 

■ Br 
(XIX.) 


SO,Ph 


\/\/ Ac OAc 
Br 
I 

.j, (-PtiSO.,'OAc) 

/N:n 

I ,-NAc 


Br 


(X.X.) 
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These three changes have been realised experimentally iviti, 
siderable facility, and in each case the double linmg has shifted 
from the 3- to the a-position. This molecular rearrangement jj 
best explained by assuming that unstable additive producfe 
represent the first phase of these reactions, the second step involving 
respectively the loss of ethyl beneenesulphonate, benzenesnlphonyl 
(hloride, and a mixed acyl anhydride. The formation of i-inma 
naj)htKyUneA-diazo-%imint (XVIII) takes place at the ordinary 
temperature when the less stable isomeric diazoimide (XVII) jj 
left in contact with a trace of alcohol. On the contrary, the ante 
stable isomeride (XIX) is hydrolysed to the diazoimine (XVlII) 
only after prolonged boiling with alcoholic soda. Benjene 
sulphonatlon of the diazoimine (XVIII) regenerates the stable 
diazoimide (XIX), whereas acetylation yields i-irmo-i-acelyl- 
naphthj/lme-l-diaio-2-imide (XX), which also results from the 
molecular change of the diazoimide (XVII) in presence of acetit 
anhydride. 

3. The production of a less substituted pair of isomeric acyUted 
ortho-diazoimides was a matter of considerable difficulty, which m 
finally solved in the following manner: 


NH-SOjPh 

\/\/ 

NO, 

(XXL) 


NH, 

/X/Xffo 

I I I ^ 

w 

NO., 

(XXIV.) 


NH-SOjPh 
NH., 


\/\/ 

NH, 

(XXll.) 


/V^|Xh 
/ 

Mixed (liazoiniinca. 
(XXV.) . 




wn:n 


\/\/ 

(xxm.) 




^/\ 


K'SOoPh 


XXVI.) 


The nitration of benzenesulphonyl-a-naphthylamine ' leads to 
henzene8ulpJionyt-2i i-dinitro-a-na'phthylainine (XXI), the position 
of the nitrO'groupa l>eing determined by successive hydrolysis to 
2 : 4-diuitro-a-naphthylamine (XXIV) and 2 : d-dinitro-a-oaphtiiol. 

Reduction of the dinitro-compound gives the very oxidisahle 
I’h enzenesul'phonyl-l : 2 : ^-triaminonaphthalene (XXII), and diazo- 
tisation of this base under carefully r^ulated conditions yields tli6 
required 1-& emenesul'phonylna^htkylene-2-diazo-l'midG (XXlII)i 

melting at 159 — 161°. The acyl group in this product is easily 
, displaced, giving rise either to a mixture of the isomeric 1 : 
thylenediazoimin^ (XXV) or to the more stable isomeri e, 
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llitinfMsid^hnnylnafMhyhHeA-dmzo-Umide (XXVI). Thi# com- 
pouiid. wliichjnelts and decomposes at 179°, is more easily obtained 
Ijy the action of nitrous acid on 2-benunesvlfhonyl -\ ; 2-nafIi- 
thylaudiamine (V). 

Ill tbis pair of isomerides tbe sbifting of the double linking from 
tie d- to the a-position is effected less completely than in the case 
of the corresponding bromo-derivatives (XVII and XIX), where 
the bromine atom undoubtedly eserts some directive influence. 

II . — Tht Constitution of the ovihO'Diozoimines. 

The above-mentioned directive influence of the bromine atom is 
also noticeable in the case of 1 : 2-naphthylenediaminc and its 
t-bromo-derivative (VII) ; the latter base gives with nitrous acid a 
homogeneous product, i-l)Tomomphthylene-l-dmzo-2-imme (X); the 
former diamine yields a mixture ol isomeric diazoimines, one of 
which is certainly uaphthylene-l-diazo-2-imine, for on benzene- 
sulphonation, the mixed diazoimines furnish a product from which 
2-henz6nesulphonylnaphthylenc-l-diazo-2-imide (VIII and XXVI) 
has been isolated. The isomeric 1-benzenesulphonylnaphthylene- 
2-dii!0-l-imid6 (X ^ffll) has not been identified with certainty in 
this mixture of berizcnesulphonyl derivatives obtained from the 
mixed 1: 2-naphthyleuediazoimiucs (XXV). 

These mixed diazoimines are also obtained in an entirely different 
wsy by diazotising 1-benzenesuIphonyl-1 : 2 : 4-triaminonaphthalene 
(XXII) in the presence of excess of alcoholic sulphuric acid, when 
hydrolysis of the acyl group and replacement of the para^diazonium 
group by hydrogen take place simultaneously. Benzene-sulphonation 
of these mixed diazoimines leads to a mixture of henzenesulphonyl 
derivatives in which 2-bcnzenesulphonyInaphthy!ene-l-diazo-2-imide 
predominates. 

Comparative experimeiits’were then made with 2: 3-naphthylene- 
diazoimiue (XXVII), first prepared from 2 : 3 naphthylcnediamine 
ty friedlander and S. von Zakrzewski (fl«r., 1894, 27 , 764); this 
diazoimine is a homogeneous product, giving only one benzene- 

sulphonyl derivative (XXVIII): 

\/\/— NH y,^^_l!,.gO^Ph 

ixxvn.) (xxvin.) 

1 ■ has already been shown to form only 

»e diazoimine (XXIX) (De Aguiar, Ber., 1874, 7 , 316), and its 
onzenesulphonyl derivative furnishes a homogeneous product, 
jnsenesulplioiiyhi : S-naphthylenediazoiraide (XXX), which in 

our and reactivity resembles closely benzenesulphonyl-l : 4-naph- 

''Ub. XCVII. i: „ 
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thyliediazoimide (IV) (Morgan mi Micklethwait, Trana, 1905 , 

89 , 4 ): 


n-nh 


Nr-'N'S0,Ph 


'\A/' 

■ (XXIX.) 


\A./ 

(XXX.) 


Summary. 

I The formula (II) proposed by Kekule for the ortho-dmoimme, 
is supported by the following observations most of which were 
Lde Ling the present investigation of the diazo-compounda 0 

the 1 • 2- 2 : 3-, and 1 : 8-naphthylenediamines and their acyl 

""Naphthylenediamine gives rise to ^ 

unUs. andtwobenzenesulphonyl derwatives (XXIII and XXVI) 

of these 1 ■ 2 -naphthylenediazoimines have been isolated. 

(S Two' benzenesulphonyl - 4 - bromo-1 : 2-naphthvlenediazoimides 
have been obtained, diBering only in the 
group and dcwblo linking of the tnazolo nng (IX and XM). 

(3) 2 : 3-NaphthyIenediamine furnishes only one dmzo.mme, whicl 

in turn gives one benzenesulphonyl derivative , 

4) 1 : l-Naphthylenediamine and its benzenesulphonyl denvatiw 
each give only one diazo-compound (XXIX and ^XX). 

11 complete series of benzenesulphonylnaphthylenediazouniae! 

has now been prepared, the general formula being : 

C|(|H6<i}(!so,Ph ’ 

The Srbl^'^^XXVt XXin,^anTxXVra are ortho-diBe 
inudee containing five-membered triazole ringsj,hese isomen es 
colourless and not hydrolysablc by concentrated 

The laat two (IV and XXX) are para- and pen-drazoim des. 
taintg respectively seven- and sia-membered tnazole nng to. 
isomer^es are yellow, and the ring “(n'to 

The strain introduced into the molecule by 
number of ring-forming atoms is, in this series 0 comp 
panied by a development of colour. 
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^ £xfesihkntal. 

l^The Tsmtrie ^‘niisntsulfhonyUiromoA -.UfaphthyUne- 
diazoimideg. 


CioHs®‘'<N!so,Ph 


C„}T,Br<T 


•N-SOjPh 

. . . 




i.BtnitntivlfhonylA-hromoA : i naphthylenediamine (VI), which 
separated slowly on mixing chloroform solutions of bro^iine (1 mol.) 
and 2 -henzenesulphonyl-l : 2-iiaphthylenediamine (1 mol.), was 
washed with light petroleum and converted into its hydrochloride, 
this salt being then dissolved in alcohol and reprecipitated on the 
addition of water. Tho base set free with ammonia crystallised 
iron alcohol in colourless, slender needles, melting and decomposing 

O-lfJSgave 11-6 c.c. Nj at 16“ and 748-5 mm. N=7-49. 

0’2326 „ O'llSl AgBr. Br=2V05. 

CijHijOjNjBrS requires N = 7-43; Br=21-22 pei cent. 

The yield of the base obtained by the foregoing method was only 
30 per cent, of the talculated amount, and the bromination went 
even less smoothly in glacial acetic acid. The pos'ition of the 
bromine atom in this acylated amine was determined by preparing 
the hase from 4-bromi>l -. 2-naphthylenediamine (VII) in the follow 

iiig way. 

4-Bionio.2-nitroaceto-a-naphthalide (m. p. 230“) was prepared 
both by the nitration of 4-bromoacelo-a-naphthalide and by the 
bromination of 2-nitroacet-o-a-iiaphthalide (m. p. 199 '>); these 
reactions were carried out in warm glacial acetic acid, ind the 
fotiner process was found to be the more convenient. 

The bromo-compound (50 grams) suspended in 150 c.c. of glacial 
Mk acid at 60“ was treated with 20 c.c. of nitric acid (D 1-42) 
iluted With 50 C.C, of glacial acetic acid, and previously 
ued from nitrons acid by the addition of a small quantity of 
iH ''**'*' alcoholic ammonia, or less prefer- 

y mth alcoholic potash or sulphuric acid, this bromoacetyl 
vaive yielded 4-bromo-3-nitro-a-naphthylamine (m. p. 200“), 
f “ >“ quantitative yield by heating 1 gram of 

c.n with 20 

■■ ‘ alcoholic ammonia for three hours at 180“ 

i-bromofop ”*!'**’ on attempting to hydrolyse 

in a it I /°'“®**’'“'nnp*'tliaiide with alcoholic ammonia at 210“ 

opitatBd -I?" when pre- ■ 

J.,,".'* with water and crystallised from alcohol, separated in 
silvery-grey needles, melting at 224—226“, and con- 

■ 5 u 2 
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twining only 4'9 per cent, of nitrogen; this substance was aljj 
obtained on reducing with zinc dust and ammonia, some impure 
specimens of 4-bromo-2 nitro-(t-naphthylamme.’ 

4-5roniO-l : i-nafhth/lenedwmine, NH^-CjdHjBr-NHj, was pre, 
pared by reducing pure 4-bromo-2-nitro-a-naphthyIamine (XT) with 
zinc dust and ammonium chloride in hot dilute alcohol, the reduciug 
agent being slowly introduced until the colour of the solution was 
discharged. The filtered solution was poured on to ice, and tb 
precipitate, when crystallised from benzene, separated in yellowisl 
needles, melfing at 104 — 106° : 

0T487 gave 14'96 c.c. Nj at 18° and 755 mm. N= 11-63. 

0-2124 „ 0-1672 AgBr. Br=33-49. 

CijHjNsBr rcrpuires N=ll-81; Br=33-74 per cent. 

When dissolved in benzene containing triethylamine and treated 
with benzeuesulphonyl chloride at 90 — 100°, 4-bromo-l : 2-napli. 
thylenediamino undergoes acylation in the 6-amino-group only, tie 
product (m. p. 167 — 168°) being identical with 2-benzenesulphonyl- 
4-broma-i ; 2-naphthylenediamine (VI, p. 1704). Thid result con- 
firms the constitutional formula (foe. cil.) ascribed to this acylated 
diamine. 

‘l-Bemenssul'phonylA-hromonafhthyhne-l-diazo-l-imidt (IX, 
p. 1704). 

When dissolved in cold alcohol and treated successively witl 
concentrated .hydrochloric acid (O’o c.c.) and amyl nitrite (0-15 
gram), 2-henzenesulphonyl-4-bromo-l : 2-naphthylenediamiii6 (0-5 
gram) furnishes a violet precipitate which, after crystallisation from 
ethyl acetate and alcohol, separated in colourless, lustrous needles, 
melting at 209°: 

0-1579 gave 0-2874 COj and 00356 HjO. 0 = 49 64; H=2-60. 

0-2048 „ 19'2 C.C. Nj at 16° and 748'5 mm. N=10'76. 

0-2452 „ 0-1176 AgBr. Br=20-41. 

C,.n,„0,N3BrS requires 0 = 49-48; H = 2-58; N=10 82; 

Br= 20-62 per cent. 

This diazoimide was produced from both preparations of 
2-benzenesulphonyl-4-hromo-l ; 2-naphthylenedianiine, namely, that 
obtained by acylating 4-bromo-l : 2-naphthylencdiamine, and the 
other resulting from the bromination of 2-benzenesulplmnyl- 
1 ; 2-naphthylenediamme. The identical results obtained estabKsh 
the constitution of the diazoimide. 

Benzenesul'phonyl-i-bromo-ttrna'phthylamine, 
CinHeBr-NII-SOj-OjIIs, 
was prepared by the following methods. 
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(1) 4-Bromoa-naphthylamine, obtained by brominating aceto- 
j-uaphttalide and hydrolysing the bromo-derivatiTe with concen- 
trated aqueous potassium hydroxide, could not be converted into its 
benrenesulphonyl derivative by either the Schotten-Baumann re- 
action or Witt and Schmitt^s method (p. 1714). This acylation was, 
however, readily effected by mixing molecular proportions of the 
base and benzenesulphonyl chloride in warm dehydrated pyridine, 
the solution being boiled for three hours. The product was extracted 
successively with cold dilute hydrochloric acid and warm aqueous 
potassium hydroxide, the benzenesulphonyl derivative being pre- 
cipitated from the cooled alkaline extract by dilute acetic acid. 

When crystallised from alcohol, benzenesulphonyl-4-bromo- 
a-naphthylamine separated in colourless needles with a violet tinge, 
the melting point being 148 — 149° ; the yield was about 85 per cent, 
of the calculated amount: 

0'3572 gavel2'7 c.c. Nj at 23° and 767 mm. N = 4’04. 

0'4684 „ 0-2445 AgBr. Br=22-21. 

CisHijOjNBrS requires N=3-87; Br = 22-10 per cent. 

(2) Benzenesulphc tyl-4-bromo-o-naphthylamine was subsequently 
prepared by the direct bromination of benzenesulphonyl-u-naph- 
thylamine, this compound, like its B-isomeride, being produced by 
Witt and Schmitt’s method (p. 1714). The bromination was effected 
in warm glacial acetic acid, when pure henzenesulpbonyl-4-bromo- 
B-naphthylamine separated, 

Benzenesulphonyl~2-nUro-i-hromo-a-na'phiJiylamine, 

C,oH5Br(N02)-Nn-S0.2Ph, 

wag obtained in almost quantitative yield by shaking for two hours 
a mixture of two parts of the foregoing benzenesulphonyl derivative, 
one part of nitric acid (D 1'42), and 8 — 9 parks of glacial acetic 
acid. When crystallised from alcohol, the product separated iir 
clusters of transparent, prismatic needles, softening at 195° and 
melting at 198°; 

0-3302 gave 19-8 c.c. Nj at 26° and 769 ram. N = G-74. 

(I'1535 „ 0-2075 AgBr. Br=19-46. 

0-2463 „ 0-1333 BaS04, 8 = 7-43. 

CijHijOiNjBrS requires N=6-88; Br==19-6o; S=7-86 per cent. 

^ This nitro-compound was suspended in about 30 parts of boiling 
" per cent, acetic acid, and reduced with excess of iron filings. 

r neutralising the solution with sodium carbonate, the insoluble 
residue was extracted with alcohol. 

^^zizenesui'phonyl-i-bromo-l : 2-naphthylenediamine, 

^ C,„H,Br(NHj)-NH-SO, 2 Ph, 

precipitated by water from the alcoholic filtrate in almost 
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colourless plates, and crystallised from acetic Md in colourless 
needles, melting and decomposing at 220° (yield, 75 per cent)- 
. 0'3128 gave2r5 c,o. Kj at 26° and 761 mm. N=7’71. 

0-3910 „ 0 1929 AgBr. Br=20-99. 

CijHisOjNjBrS requires N=7-43; Br=21-22 per cent. 

This base was convert^ into the diazoimide (XVI) by adding 
successively to its alcoholic solution hydrochloric acid and amyl 
nitrite. On shaking, a white precipitate slowly separated, whicl 
after crystallisation from alcohol and Bnally from benzene, melted 
at 169—160°: 

0-1427 gave 0-2569 COj and 0 0361 HjO. 0=49-09; H = 2-8l 

0-2000 „ 19-1 c.c. Nj at 20° and 744 mm. N=10'70, 

0-4051 „ 0-1937 AgBr. Br = 20-35. 

CijHijOjNaBrS requires 0=49-48; H=2-68; N=10-82; 

Br=20-62 per cent. 

It was found impossible to remove bromine from this compound 
without producing destructive changes leading to ill-defied 
products. 

The Displacement of the Bemenesulphonyl Group in l-Sewesi- 
sulphonyl-i-hromonaphthylene-2-diazo-l-irmde (compare dia 
gram on p. 1705). 

The five-membered triazole ring in the two isomeric benzene 
sulphonyU-bromonaphthylenediazoimides (IX and XVI), like that 
in the benzenesulphonyl derivatives of 1 ; 2- and 2 : S-naphthylene 
diazoimines (pp. 1715, 1718), does not undergo fission when the 
foregoing compounds are mixed with cold concentrated hydrochlorit 
acid, hut the acyl groups in these two isomerides are not held 
equally firmly in their respective triazole rings. 

2-Benzeuesulphonyl-4-bromonaphthylene-l-diazo-2-imide is not 
affected by warming with acetic anhydride or alcohol, and when 
crystallised from alcohol it remains unchanged at the ordinary 
temperature for an indefinite time. l-BenzenesulphonyU-bromo- 
naphthylene-2-diazo-l-imide, on the contrary, readily loses its acyl 
group. When containing a trace of alcohol, a specimen of this 
substance slowly becomes viscid at the ordinary temperature, and 
the product, after crystallisation from alcohol, separates in colour- 
less leaflets, containing no sulphur, and melting indefinitely at 
about 296° : 

0-0850 gave 121 c.c. Nj at 17° and 772-6 mm. N= 16-81. 

0-1370 „ 0-1030 AgBr. Br= 31-99. 

CjjHjNjBr requires N= 16-93; Br= 32-26 per cent. 

That this substance is i-bromomiphlhyleno-\-diaso-24mine (S) it. 
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roved by prepaying- it dirsotly from 4-bromo-l: 2-naplitJiylene- 
^arnine and by benzene-aulphonating it, when the more stable 
2-benzeiiesulphoEyl-4-bromonaphthylen6-l-diazo-2-imide (IX) is pro- 
duced. This 2-bcnzenesulphonyl derivative undergoes hydrolysis 
»ith boiling alcoholic soda, and is again converted into 4-bromo- 
1 ; 2 -naphthylene-l-diazo- 2 -imine. ^ . 

An acetylated diazoimide, Uironrn-i-acetylnafhthylme-X-dmzo-: 
%mide, 

wBr<Vo.cH;:; 

was obtained by boiling l-bcn2enesulphonyl4-bromonapbtbylene- 
2 -(fiazo-l-imide with acetic anhydride for three minutes; it crya-. 
talUsed from this solution in well-defined, colourless needles, melting 
at lbs'll 

0'1505'gave 18'6 c.c. N 2 at 22° and 760 mm. N-14‘00. 

CioHgONsBr requires N = 14*48 per cent. 

The position of the acetyl group was ascertained by dissolving 
4-bromonaphtbalene-l-diazo-2-imiuc (m. p. 296°) in glacial acetic 
acid containing acetic anhydride, and boiling the solution for one 
hour. On cooling, ilnall, colourless needles separated, which liielted 
at 168°, and did not depr^s the melting point of the preceding 
preparation. 


The Direct Conversion of l-Dfnzenes7d‘phomjl4-hromonaphthylene- 
2-dmo-\-mide into 'l-Bcnzaiesulphonyl-A-bromonaphthylene- 
l-dmo-2-mide. 

Tlte less stable isomeride melting at 156° (XVI) was dissolved in 
dry benzene, and the solution boiled for two hours with excess of 
triethylamine and benzenesulphonyl chloride. The solution was 
left to evaporate at the ordinary temperature, and the residue 
extracted with alcohol, four fractions being collected The first two 
fractions melted at 286°, and were identified as 4-bromonaphbhylene- 
l-dia20-2-iinine ; the la^t two melted at 209°, and were identified 
as 2-beazenesulphonyr*4-bromonaphthylene-l-diazo-2-imide. These 
results show that the 1-benzenesiilphonyl derivative is partially trans- 
formed by benzenesulphonyl chloride into the isomeric 2-benzene- 
sulphonyl derivative, whilst the substance remaining unchanged is 
hydrolysed by the alcohol used in the extraction. 
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n.—PAe Isomeric Bensentsulphonyl-l ; 2-naphthylenediazo. 
imides. 






■N'SO„Ph . . 




tt 

p 


Benzenesulphonyl-^-naphthylamine (m. p. 104 — 105°), the start- 
ing point in the preparation of the former of these isomerides 
(VIII), was obtained by Witt and Schmitt's method (Ber,, 1894 , 
17, 2371) from ^-naphthylamine, benzenesulphonyl chloride, and 
anhydrous sodium acetate, the product being purified through its 
sodium salt and crystallisation from alcohol or benzene. 

Beneenes^dphonyl-hnitro-B^aphthylaminCf 

NOj-CiiiHj-NH-SOaPh, 

is produced by shaking together the foregoing sulphonainide and 
a slight excess of nitric acid (D 1'42) diluted with 6 parts 
of warm glacial acetic acid, the reaction being completed after 
one or two hours. The precipitated nitro-compound, when 
crystallised repeatedly from hot glacial acetic acid, melts iit 165'5° 
(yield about 90 per cent.) ; 

0'2467 gave 17'7 c.c. Nj at 20° and 772'5 mm. N = 8'36, 

0'3289 „ 0-2276 BaSO,. S=9-46. 

0-3534 „ 0-2443 BaSOi. S=9-48. 

CijH[ 204 N 2 S requires N=8-53; S=9-75 per cent. 


2-Bemenesulphonyl-l : %naphthylenediamint (V). 

The above nitro-compound was reduced most effectively by adding 
slowly excess of iron filings to the substance suspended in hot 2 per 
cent, hydrochloric acid- After neutralising with sodium carbonate, 
the insoluble residue was extracted with alcohol, and the base pre- 
cipitated from the filtrate by diluting with water. The product 
separated from alcohol in white needles, and from glacial acetic 
acid in stout prisms (yield 50 to 60 per cent.) t 

0-2769 gave 22-8 c.c. Nj at 25° and 768 mm. N = 9-32. 

0-3900 „ 0-2891 BaSOj.- 8=10-27. 

CibHkOjNjS requires N = 9-39; 8 = 10-73 per cent. 

The purified base melts and decomposes at 215°, and rapidly 
darkens on exposure to air. 

The formyl derivative obtained by warming the base with slightly 
diluted formic acid crystallised from water in colourless leaflets, 
melting at 176-177°. 
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(^.]jenunesid'pTionylnapht,hylene-l-diaiio-i-imide (VIII). 

fho somewhat unstable character of the preceding base was 
lifested by the behaviour of its hydrochloride towards amyl 
^tite in alcoholic solution, when the diazoimide produced was 
discoloured by a violet decomposition product. A more satisfactory . 
result was obtained by dissolving the base in glacial acetic acid, 
and adding successively an equal weight of concentrated hydro- 
chloric acid and rather more than the calculated amount of 20 per 
cent aqueous sodium nitrite. The product, which was partly 
deposited and partly precipitated after dilution with water, crys- 
tallised from alcohol or glacial acetic acid, and melted with 
decomposition at 175—176°: 

C-0878 gaveO'1991 COj and 0'0289 H^O. C = 6V84 ; TT =3'65. 
0'0886 „ ll'O c.c. N 2 at 25° and 764 mm. N = 13'93. 

0-3660 „ 0-2660 BaSOj. S=9-98. 

C,5H„02N3S requires C=62-13; H=3-56; N = 13-59; 

8 = 10-36 per cent. 

The diazoimide is very soluble in ethyl acetate, but dissolves only 
sparingly in benze'n. 'and other dry solvents. 

l-BenzenesulpIionyl?iaphthylene-2-diazo-'\.-imide. 

Benzenemlphonyl-2 ; i-dinitro-a-naphthylaminc, 
C,(,H5(N02)j-NH-S02Ph, 

was produced by nitrating benzenesulphonyl-o-naphthylamine with 
a moderate excess (2-6 mols.) of nitric acid (D T42) in five parts 
of glacial acetic acid. Usually the reaction proceeded in the 
cold even when the acyl derivative was merely suspended in the 
diluent, but sometimes the mixture required warming. Tbe 
addition of a few drops of alcohol also served to accelerate the 
change. 

When crystallised' from alcohol, the dinitro-compound separated 
in felted masses of pale yellow needles, melting at 185 — 186° : 
0-196C gave 19-1 c.c. Nj at 23° and 755-5 mm, N = 10-88. 

0-3341 „ 0-2113 BaSOi. 8=8-68. 

C, 5 'H]j 03 N 3 S requires N = ll-26; 8=8-57 per cent. 

The position of one nitro-group in this compound was determined 
hy preparing the suhslance from henzenesulphonyl-4-nitro-a-naph- 
thylamine'' by treatment with nitric acid (I) T42) diluted with 
glacial acetic acid, as in the preceding experiment. 

This compound, which is readily prepared hy adiliog heuzenesulphouyl chloride 
ie a cold pyridine solution of 4-mtro-a-naphthyIamine, has now been found to luelt 
113 , the melting point (15S") previonsly given being too low (Trans., 19Q5, 87, 
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' The position of the second group was ascertained by hydi 
the dinitrocompound. This process was carried out in two 
Prolonged boiling with alcoholic sulphuric acid removed the 


’ways, 

acyl 


group, leaving 2 : 4-dinitro-a-naphthylamine, crystallising in yellow 
needles, and melting at 235 — 238*^ (Meldola, Ber., 1886, 19, 2683- 
Hiibner, Annaltn^ 1881, 208, 330). More drastic hydrolysis witb 
alcoholic soda led to the replacement of the whole benzenesnlphonyi 
Aino-group, CeH^'SOg'NH, by hydroxyl with the formation of 
2; 4-dinitro-a-naphthol (m. p. 143°). These reactions demonstrate 
conclusively the constitution of henzenesulphonyl-2 : 4-dinitro. 
o-naphthylamine. 


\-Bemenaul'phonyl-\: 2: A-triaminonaphtlialene (XXII), 

The reduction of the preceding dinitroH^ompound presented con- 
siderable difficulty, owing to the very oxidisable nature of the result- 
icg triamine.* The best results were obtained by rediu-ing the 
dinitro compound in lots of 2 grams dissolved in 50 c.c. of alcohol 
and 10 c.c. of water containing 2 grams of ammonium cliloiide, 
Fresh zinc dust (4 — 6 grams) was added rapidly, and the mixture 
boiled until the yellow colour of the solution was discharged, the 
success of the experiment depending on the rapidity of the reduc- 
tion, The solution was filtered quickly on to crushed ice in an 
atmosphere of carbon dioxide, and the crude triamine which 
separated was purified from a reddish-brown by-product by extrac- 
tion with toluene. The base separated from toluene or chloroform, 
on adding light petroleum, in felted, colourless needles, which 
assumed a light brown colour on exposure to air : 

O'llOS gave 13'0 c.c. Ng at 20° and 763 mm. N = 13'48. 

0- 1585 „ 0-1224 BaSO*. S- 10-60. 

Cj(jE] 502N3S requires N- 13-41; S = 10-22 per cent. 

1- Benzenesulphonyl-l : 2 : 4-triaminonaphthalene melted at 195- 
197°, and dissolved readily either in acids or in aqueous alkali 
hydroxides, being reprecipitated from its alkaline soluliucs by 
dilute acetic acid. In aqueous solution the base was very unsUblo, 
and ferric chloride oxidised it' to a red, insoluble substance, 

Conversion of l-Benzenesulphonyl-l : 2 : A-triaminonapkfkalene into 
\-Benzenes7dphonylnaphlhylene-2-diazo-\'mide. 

After many unsuccessful attempts to diazotise l-benzenesulphonyl 
1:2: 4-triaiuinonaphthalene without removing the acyl group, 
was finally discovered that the diazot^tion and elimination of tie 

* The authors desire to express their tliauke to Miss F. M. G. Mickletluvait f r 
hw invalaable ossistasce in the later stages of this work. 
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diasO'gro'iPf could be ' efiected in one stage by operating in tie 
follcwi”? mauucP- The triamine (0-4 gram) dissolved in 30 c.c. of 
alcohol containing 0'3 c.c. of concentrated hydrochloric acid, was 
treated with excess of 33 per cent, ethyl nitrite (3 c.c.), the solution 
teing cooled in ice and salt. After fifteen to twenty minutes, the 
solution', which gave no azo-roaction with alkaline d-naphthol, was 
^uted with water. The dried precipitate, when extracted with 
netroleum (b. P- — 120°), separated from this solvent in light 
cvangc needles, melting at 159—161° : 

0'1386 gave 0'3150 COj and 0-0498 HjO. C = 61-97 ; H = 3-99. 

0 1070 „ 13'2 c.c. Nj at 24° and 760 mm. N=13-80. 

0.2190 „ 0-1646 BaSOj. 8=10-32. 

CjcHjiOjNjS requires C = 62-13; H=3-66; N=13-59; 

S= 10-35 per cent. 

l.S>,%ienmlfhon^lnafh,thyUM-%dtazo-\-imide (XXIII) loses its 
acyl group fairly readily, and the crude product of the precediug 
experiment always contains a certain amount of 1 : 2-naphthylene- 
diMoimiue, which remains insoluble on extracting with petroleum. 
This diaaoimine depresses the melting point of its isomeride, and 
Jilers from it in tne ease with which it loses its acyl group. 'When 
warmed with alcohol, this hydrolytic change occurred, and the 6nal 
product, which was then entirely soluble in aqueous sodium 
hydroxide, melted over a considerable range of temperature 
(160—190°), and thus resembled the mixed diazoimines obtained 
from 1 ; 2.aaphthylenediaminc (p. 1719). 

i-Iodo-a-mphthylamine, 

Many unsuccessful attempts were made to prepare benzene- 
8ulphonyl-2.mtro-o-naphthylanuae. lu one of these, dmitro. 
onaphthylamine was taken as the starting point, and converted 
through the diaco-reaction into 4-iodo-l-nitronaphthalene (Meldola, 
Trans., 1885, 47, 497). This compound was then reduced with zinc 
dust and glacial acetic acid, the 4-iodo-a-naphthylamine being 
ohlained in the form of its colourless sulphate. The base itself was 
isolated by shaking this salt with chloroform and aqueous ammonia, 
when the organic solvent removed the base, which is unstable in a 
moist condition. The chloroform extract was quickly dried with 
calcium chloride, and the 4-iodo-a-naphthylamine precipitated by 
the addition of light petroleum in colourless needles, having a pink 
huge; further darkening occurred on exposure to moist air: 

0-4032 gave 17-3 c.c. Nj at 17° and 772-5 mm, N = 5-06. 

0'2SS2 „ 0-2042 Agl, 1=46-92. 

CioHjNI requires N=5-20j 1=47-21 per cent. 
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4-IodO'a-naphthylamine melts and decomposes at 83r — 840 
slowly becomes resinous even at the ordinary temperature. It 
too unstable to undergo acylation with benzenesulphonyl chloride 

Bemenesulpkomjlnaphthylene-^ : Z-diazoimide, 

-Nj ...... ^ 

«%*SO,?h . . /3‘ 

2 : 3-Naphtliylenediamine (m. p. 195°) was prepared by heating 
2: 3'dihydroxynaphthaleue with 10 parts of concentrated ammonia 
for twelve hours at 240°. In successful experiments the yield was 
very 'good, but comparatively few glass tubes could be obtained 
sufficiently strong to withstand the very high pressures attained at 
this temperature. At lower temperatures the product was mixed 
with 3-amino-^-uaphtho!, whilst in steel tubes at higher tem- 
peratures the metal seemed to exert some reducing action on the 
diamine, which was thus rendered very impure. 

Naphthyleae-2 : B-diazoiniine, produced by adding the calculated 
amount of aqueous sodium nitrite to a solution of the diamine in 
very dilute hydrochloric acid, separated as a yellow precipitate, 
which was purified through its sodium salt and by crystallisation 
from light petroleum (compare Priedlander and Zakrzewski, B$r., 
1894, 27, 764). 

This diazoimine can b© benzene-sulphonated by the Schotten- 
Baumann reaction. The product separated as a crystalline pre- 
cipitate, and was extracted with petroleum. 

Benzenesul'phonylna'phthylene-2: Z'diazoimide crystallised in 
colourless needles, which gradually assumed an orange tinge; it 
melted at 156—158°: 

0'1050gave 12'5 c.c, N 2 at 17° and 758 mm. N = 13'78. 

0-1492 „ 0-1146 BaSO^. 8=10-56. 

requires N = 13'59; 8 = 10-35 per cent. 

The alkaline filtrate from the benzeneaulphonylnaphthylene- 
2 : 3-diazoimide was acidified with dilute acetic acid, when some 
unchanged naphthylene-2 : 3-diazoimine was recovered, which 
melted sharply at 187°. 

These experiments indicate that 2 : 3-naphthylenediamine yields 
a homogeneous diazoimine, which in turn gives only one benzene- 
sulphonyl derivative. 


The Isomeric \ ',%Naphthylenediazoimines, 


III. 


0 .^ 4 - 




/3 ''’“"'''N, . . . . /3 

On treatment with nitrous acid or ethyl or amyl nitrite in scid 
solutions, 1 : 2 -naphthyleiiediamme behaves quite differently from 
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isomeride, 3 : 3-naphthylenediamme; for whereas the latter 
' fise to one homogeneous substance, 2 : 3-naphthylenediazo- 
“ ■ the former diamine yields a mixed product melting over a 
' derable range of temperature. Thte earlier experiments were 
soluble 1 ; 2-Daphthylenediamm6 sulphate, 
this salt being suspended in cold glacial acetic acid and treated 
ith excess of 30 per cent, sodium nitrite. The salt dissolved to 
brownish-yellow solution, and the best preparations of diazoimine 
were obtained by pouring this liquid into ice-cold water and partly 
neutralising the acid with dilute ammonia. The crude pale 
brownish-yellow product sintered at 158“, and melted at 174°: 

0T018 gave 2r0 c.c. at 17° and 772 mm. N = 24'34. 

CiqHjNj requires N = 24'80 per cent. 

Another preparation was obtained by mixing the sulphate inti- 
mately with 20 per cent, aqueous sodium nitrite and adding the 
mixture to glacial acetic acid. The granular, pale brown precipitate 
which separated softened at 260° and melted at 285° : 

0 1636 gave 35'2 c.c. Nj at 18° and 746 mm. N = 24’38. 

This analysis indicates that the two preparations, although 
diJering considers' ily in melting point, are nevertheless isomeric; 
they both dissolve in aqueous sodium hydroxide, and are repre- 
cipitated by acids in an almost colourless condition. As these 
products appeared to be mixtures, an attempt was made to separate 
their constituents by extraction with anhydrous benzene, and a 
soluble portion, sintering at 150—160°, and melting indefinitely at 
170—180°, was separated from an insoluble part sintering at 
260—270° and melting at 280—285°. Nitrogen determinations in 
these fractions showed, however, that partial decomposition and 
loss of nitrogen had occurred. 

1 : 2-Naphthylenediamine was now prepared by reducing with 
stannous .chloride the azo-compound, 1-sulphobenzeneazo-^-naphthyl- 
amiue, sbjII-Cen 4 -N 2 -C|on;-NH 2 (d). The diamine was suspended 
in alcohol, and treated successively with concentrated hydrochloric 
acid and ethyl nitrite; an evanescent green coloration developed, 
the solid passed into solution, and the soluble product was pre- 
cipitated fractionally by the addition of iced water and sodium 
chloride. The first fraction sintered at 150 — 180°, and melted 
indefinitely at 210 — 325°; the second main fraction sintered at 
100°, melted at 120°, and was readily soluble in benzene. 
These fractions were treated with benzenesulphouyl chloride and 
triethylamine in dry benzene. The first fraction yielded an ill- 
defined product, the second gave a benzenesulphouyl derivative 
melting at 175—177°, which was identical with 2-benzenesulphonyl- 
naphthylene-2-diazo-l-imide, as indicated by mixed melting points. 
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The diazotisation of 1 : 2 -Baphthylenediamine with sodium ni|jtit« 
in dilute hydrochloric acid gave a diaioimino melting at 110— I2oo 
This product, when henzene-aulphonsted, also yielded 2-ljeii2eii6. 

sulphonylnaphthylene-2-dia&o-l-iinid0. 


The Conversion of 1-Benienesidphonyl-l : 2 : i-triaminonaphthaltne 
into the Mixed 1 : 2-lS aphthylenediaioimines. 

One gram of the triamine dissolved in 10 c.c. of conccntnted 
sulphuric acid, diluted with 5 grams of ice, was treated with 0'6 
gram of solid sodium nitrite at -5° to 0°. Five grams of ice were 
then added, and the diazonium sulphate precipitated with cooled 
alcohol and ether. The pate yellow salt was washed with other ind 
divided into two parts; one was hoiled with alcohol alone, and 
the other with alcohol containing finely divided copper powder. 
In the latter case the diazonium salt was rapidly decomposed, and 
on cooling and diluting the solution deposited a diazoimine soluble 
in aqueous sodium hydroxide, and melting at 185®. The diazoniuia 
salt, when boiled with alcohol alone, resisted decomposition for a 
much longer time, and on cooling and diluting, a diazoimine soluble 
. in aqueous sodium hydroxide was obtained, hut in this caso melting . 
at 265®; 

O'UIO gave 23-9 c.c. Nj at 749 mm. and 19®. N = 24-38. 

CioHjNs requires N 2 = 24-85 per cent. 

This experiment was repeated several times, and similar products 
were obtained, with melting points ranging from 180® to 270°. 


fhe Benzenesvlphonyl Derivatives from the Mixed 
1 : 2-S aphthylenediaioimines. 

The mixed 1 : 2-naphthylenediazoimines (m. p. 180° and 270°), 
prepared from l-benzenesulphouyl-l : 2 ; 4 -triaminonaphthalen 6 , 
when warmed with b'enzenesulphonyl chloride in dry toluene con- 
taining excess of triethylamine, yielded a benzenesulphonjl 
derivative, melting at 175—177°, which was identical witl 
2-benzenesulphonyH-diazo-2'imide obtained directly from d-tenzeue- 
8ulphonyl-l : 2-naphfchylenediamine. 

The mixed 1 : 2-naphthyIenedia2oimine3 obtained from 1 : 2-nap 
thylenediamine were converted into the benzenesulphonyl derivatives 
by treatment with benzenesulphonyl chloride and triethylaminfi i 
boiling toluene. The product was separated into two fractions, one 
separating from the toluene together with the triethylamine y 
chloride, the other remaining in solution. 

The less soluble fraction crystallised from light petroeii 
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go 100“), fwil waa then found to he identical with 2-hemene- 


lulphonyM-diaza-a-imide (m. p. 177®) 

01402 gave 0*1066 BaS 04 . S=10‘44. 

O'lOOO „ 12’1 <!■«• Nj At 19’5° and 750 mm. N = 13’70. 

CijHiiOjNjS requires S = 10'35; N=13'59 per cent. 

The more aoluhle fraction, after recrystallisation from light 
petroleum (h. p- 80 — 100°), separated in a mass of small, almost 
colourless crystals, melting somewhat indefinitely at 157 — 160° ; 

01662 gave 0'1290 BaSO^. S=10‘63. 

0-1072 „ 12'8 c.c. Nj at 17° and 743 mm. N=13'53. 

CjjHjiOjNjS requires S=10‘35; N = 13'69 per cent. 

These analyses indicate that the more fusible product, obtained 
by benzene-sulphonating the mixed 1 : 2-naphthylenediazoimine8, is 
isomeric with the less fusible product, 2-benzen6Bulphonyl-l-diazo- 


S-imide. 

Comparison of this more fusible product with 1-henzenesulphonyl- 
naphthylene-2-diazo-l-imide (p. 1715) showed that the former 
depresses the melting point of the latter, and is probably a mixture 
of the two isomeric henzenesulplionyH : 2-naphtbylenediazoiraides. 

This view is confirmed by experiments made on the action of 
, bemenesulphonyl chloride on l-benzenesulphonylnaphthylene- 
2-duzo-l-imide in the presence of triethylamine. When these 
reagents are heated together in dry toluene, the product is evidently 
a mixed benzenesulphonyl derivative corresponding with the more 
fusible fraction obtained from the mixed 1 : 2-naphthylenediazo- 
imines, It is evidently impossible to separate the two benzene- 
sulphonyl derivatives by fractional crystallisation from petroleum, 
benzene, or other solvents, as the crystals obtained invariably 
consist either of the less fusible 2-benzenesuIpbonylnaphthylene- 
. l-diazo-2-lmide (m, p. 177°) or of mixtures of this isomeride with 
l-benzenesulpbonylnaphthyiene-2-diazo-l-imide. 


TAe Isomeric Fhenyl -\ ; l-dmzoiminonafhthahnes. 


The foregoing experiments having shown that two isomeric diazo- 
mines are possible corresponding with the tormute XXXI and 
XII, an attempt waa made to synthesise the latter from the 


/N:n 

'\ I 

VNPh 


(XXXI,) 

I>as6 described by 
(*>•■, 1886, 19, 


,, NPb 

\/\/ 

(.XXXII.) 


I ■ 


\/' 

(XXXIII. 


A. Harden as 1-phenyl-l : 2-naphthyIene3iamine 
343; Annalen, 1889, 235, 161). The product 
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obtained by this author’s process did not correspond in compositi 
with this diaminej and it was not affected by nitrous acid or '^”1 
nitrite. ’’“J' 

The isomeride (XXXI) has already been described by 
and Campbell {Anntden, 1889, 255, 344); it was prepared for 
purposes of comparison by adding 20 per cent, aqueous Bodina 
nitrite to a glacial acetic acid solution of the purified hydrochlotidj 
of 2-pheuyl-l : fi naphthylenediamine (m. p. 138 — 140°), 
repeated crystallisation from benaene, the colourless product mclttif 
at 143—144°. (Pound, C = 78-09; H=4'76; N = 1G'67, Cil 
C'“78‘36; II=4'40; N=17‘14 per cent.) ’ 

During the course of this investigation, Noeltiug, Grsndiuougin 
and Freimann {Ber., 1909, 42, 1377) have given the fcrmali 
XXXII to a diazoimine obtained as a by-product in the reduction 
of benzene-2-aza-a-naphthyl benzoate and the alkyl ethers of benzene- 
2-aza-a-naphthol. This mode of formation does not, however, afford 
definite evidence of the constitution of the diaaoimine. 

In addition to these diazoimines (XXXI and XXXII), a third 
isomeric triazole (XXXIII) was formerly obtained by Ziucks and 
Lawson, who prepared it by oxidising benzeneazo-|8-uaplithyIimine 
{Ber., 1885, 18, 798 and 3132). The relationship of these isomerit 
triazoles is still under investigation (Proc., 1910, 26, 161), 

The authors desire to express their thanks to the Research Grant 
Committees of the Royal Society and Chemical Society for grants 
which have partly defrayed the expenses of this investigation. 

Royal Collxge of Scie.nte, Losdo,v, 

SOBTH Keksikgton, S.W. 


CLXXXIL — Action of Light on the Stereoisvnh-ric Piper- 
onylideneacetones and on other Urmtimld 
Ketones. 

By Hans Stobbe and Forsyth James Wilson. 

In a recent paper {Annalen, 1910, 374, 237) we have shewn 

that isomeric ketones of the type of benzylidenedeoxybenzoin, 

Ar’CH.CPh'COPb, can be converted into one another by heating 
them bo their melting points and above, by the action of traces 
of hydrochloric acid, or by the action of sunlight on their benzene 
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solutions in presence of iodine. These transformations lead to a 
state of equilibrium which, fqp example, in the case of the two 
stereoisomeric o-nitroben^lidenedeoxybenzoins A and B: 

o,h,-co-C'C,H5 

can be represented by the scheme: 

Ketone A tsoKetone K. 

Dark yellow. Light yellow. 

The equilibrium for the three isomeric yellow p-nitrobenzylidene- 
deoxybeozoins A, B, and C can be illustrated diagrammatically as 
follows ; 

A 


(f'^oKetone) B >- 0 (a^^oKetone) 

On account of these results, we thought it advisable to study, on 
these lines, other unsaturated ketones of the benzvlideneacetone 
and benzylideneacetophenone series. The ketones first investigated 
were the two stereoisomeric piperonylideneacebones : 

CH.2.02.CgH3*Cli CUj;.0./CgH3’^Il 

CH^CO'CH HC-CO‘CI-1, 

which were first prepared by Haber (Ber., 1891, 24, 618). We 
designate them with the letters A and B. The ketone A, obtained 
synthetically from piperonal and acetone, is yellow, and melts at 
107®; the isoketone B (ra. p. Ill*®), obtained from A by crystallisation 
from a quantity of boiling water insufficient to dissolve it entirely, 
is white. While therefore under these conditions (at about 100°) 
the yellow ketone A is converted into the white ketone B, the 
Moketone B is transformed, as Haber has already shown, into the 
ketone A by heating to 190°. 

The following experiments were made in order to ascertain how 
the two ketones behave towards light. 

Ex'periment I. — A solution of the yellow piperonylideneacetone 
(4 grams) in a solution of iodine in benzene (OT gram of iodine 
m 100 grams of benzene) was exposed to the action of direct 
sunlight for five weeks in March and April; it gradually became 
darker in colour. After shaking with sodium thiosulphate solution 
to remove the iodine, and evaporation, a dark mass was obtained 
which, after recrystalUsation from alcohol in the presence of animal 
charcoal, yielded, in addition to much unaltered ketone A, only 
0 7 gram of the white woketone B. 

i!xperment II. — A solution of the .white woke'tone B (1’2 grams) 

VOL. XCVII. 5 X. 
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in a O'l per cent, solution of iodine in chloroform was exposed to 
the action of direct sunlight. After a week’s exposure in summer 
the solution was worked up as in experiment I ; the product con! 
sisted almost exclusively of the yellow ketone A, besides a very 
small amount of unaltered ijoketone B. ‘ 

These experiments show that the two isomeric ketones, like tie 
ketones of the benzylidenedeoxybenzoin type, Are intercouvertiUj 
— that light influences the two reciprocal processes indicated by tie 
scheme : 

Piperonylideneacetone (A) ^ Piperonylideneacetono (B) 
Yellow. White. 

Even if as yet these experiments have not been carried out umler 
similar conditions,* and conclusions as to the state of equilibrium 
cannot yet bo drawn, nevertheless the deeper coloured ketone A 
appears to be more stable when in the molten state than the whits 
isoketone B, and also to be more stable in solution towards light. 

Other unsaturated ketones, anisylidencacetone, piperonylidene- 
acetophenone, auisylideneacctophenone, and o-rntthoxyhemyHieM- 
oce(opienone,t could not be converted into their hitherto unknown 
stereoisomerides either by a five weeks' exposure of their iodine- 
benzene solutions to direct sunlight, or by boiling these solution! 
for twelve hours in diffused daylight. In all these experiment! 
the substances were for the most part recovered unaltered, and to s 
smaller extent they were converted into yellow, red, or brown resins, 
from which homogeneous products could not be obtained. These 
ketones therefore are probably stable towards sunlight, and could 
perhaps be converted into their labile stereoisomerides only by liglt 
of a different wave-length, for example, by ultrarviolet rays (compare 
Stormer, Ber., 1909, 42, 4865). We intend to carry out these 
experiments in suitable solutions, and hope to communicate tie 
results later. 

Doubly uusaturated ketones, for example, cinnamylideneaceto- 
phenone, CeHs-CHICH-CHlCH-CO-OeH,, behave quite differently 

* In one experiment, when the woketoue B in iodiue-benzene solution wa.s e-sposeJ 
to sunlight for a week during sumnier, the ouly j*roduct obtained was a resin. 

t a-MdhM)}Unzylid^neacUophm(mt C 6 li 4 (OMe)*CH:CH*COPh, was jii^paruJ by 
condensing o-methoxybenzaldehyde (15 grams) and acetophenone (13 '3 gianis) m 
70 grams of alcohol and 20 grains of sodium hydroxide solution (10 per cent,). 
-Jt separates from the solution as an oil which soon solidifies, especially on rubbing, 
and a farther amount (bringing the yield to 80—90 per cent, of the thcoretica ) 
can be obtained by adding water to the solution. It crystallises from light petroleum 
in pale yellow, felted needles, which melt at 58—69’ ; 

0*1205 gave 0*3558 CO 3 and 0*0687 H,0. 0^80*52 ; H=6*33. 

CjjHjPg requires 0=80*07 ; H = 5'88 per cent. 

The substance is readily soluble in alcohol, ether, or benzene. 



I'ETBAMETHTI' FEEKOCYANIDE AKD some DEHiVAtiVES. 1725 

from the simple unaaturated ones. This ketone is converted by 
the action of sunlight, not only into a stereoisomeride, but also into 
j polymeric ketone. An account of these investigations will be 
published shortly by H. Stobbe and Konrad Rucker. 

The Usivausd'Y, Glasgow and West op Scotland Technical 
Leiczio. Collror, Glasgow. 

CLXXXIII . — Tetramelhyl Fenvcyanide and some 
Derivatives. 

By Ernald George Justinian Hartley. 

In a recent communication (this vol., p. 1066) the author showed 
that methyl sulphate reacts with dry potassium ferrocyanide, and 
two salts (I) and (II) * were obtained of a hypothetical base (HI), 
which was itself too unstable to be isolated : 

SO^Me MeSO, 

MeC NMe MeN CMe MeCMeN — SO,— NMe CMe 

MeC ■ KII HN CMe MeC~TrN — SO,— NHCUe 

SO, Me MeSO, 

(I.) Hcsamethyl ferrocyanognn <iniydroi;in (II.) Hexamethyl ferrocyanogem 
methyl sulphate. dihydiogeu sulphate. 

MeC_M6N'OH OH-NMe OMe MeC ^N-PtCl,-NM^CMe' 

MeC N N CMe MeC N N CMa 

(III.) Hypothetical Base. (IV-) Hexamethyl ferrocyanogen 

platiaichloride. 

In these compounds two pairs of nitrogen atoms exliibit basic 
fuactioiibj but of an extremely weak nature in tbe case of that 
pair (ff, which are not directly attached to methyl groups. 
Consequently the salts (I) and (II) give a strongly acid reaction in 
aqueous solution, whilst in the platinicbloride (IV), which is formed 
from either of them, only the more basic pair (a, o) is combined 
; with the acid radicle. 

It was considered probable that the acid groups MeHSO^ in 
(I)) which are attached to the less basic pair of nitrogen atoms (&, 6), 
were produced by moisture absorbed by the methyl sulphate mainly 
^ing filtration, when a hot-water funnel was used. 

formula are only pnt forwurd provisionally, aa the constitution of the 
raJicle is still oneertaiu. They are, however, in this case, very 
scribpr ^ rtipreaenting the relationship between the various substances de- 


5x2 
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Further experiments have since been made, in which greater 
caie was taken to avoid the introduction of water vapour, wtej 
the reaction followed a somewhat difetent course and 
products were isolated, but the complete account of thedr foimatioa 
is still somewhat obscure. 

In order to ensure the absence of moisture in the materials used 
the potassium fertocyanide (20 grams), freshly precipitated fion' 
aqueous solution by means of alcohol for each experiment, vjg 
heated to 105° for forty.eight hours, and the methyl sulphaj,' 
(160 c.c.) was distilled under diminished pressure just before use. 

The reaction was accompanied by rather marked changes of 
colour, the mixture turning bright yellow after about one lioui’i 
heating, and then becoming purple. At the end of five hours tie 
liquid was filtered, taking care to prevent it from coming in contact 
with moisture from the air. On cooling, a crop of purple crysUli 
(about 3 grams) was deposited, which differed from those previoiulj 
obtained at the same stage in the reaction (described as B, he. «(., 
p. 1068) in being soluble in ethyl alcohol and giving no precipitate 
with barium chloride. They were recrystallised from ethyl alcohol, 
when they lost a great part of the colouring matter (which appeare 
to be of the nature of Prussian blue). This substance undeigoa 
no change when kept in an exhausted desiccator over sulphniic 
acid; it is extremely hygroscopic, and forms a neutral solution k 
water, which gives the same platinichloride as (I) and (II). When 
dissolved in ethyl alcohol and treated with concentrated sulphutio 
acid, the acid sulphate (11) is precipitated. It is evidently therefore 
a salt of the base (III), and the analytical numbers show It to be 
the methyl sulphate, as was anticipated from its mode of formation: 

0-2782 gave 0 0437 FejOj. Fe= 1100. 

0-2612 „ 0-2942 CO 2 and 0-1069 HjO. 0=31-96; H=4-71. 

0-3272 „ 0-0504 Fe^Oj. F6= 10-78. 

The second determination of iron was made with materi»l 
crystallised a second time from alcohol and quite colourless. 

These numbers correspond with the formula CnHaOjNjSjft, or 
(CHj)jFeC|jN,(CHj'SOj)j, which requires 0 = 32-04, H=4-61, 
Fe=10-68 per cent. Applying the same nomenclature as before, 
this would be called hexamethyl ferrocyanogen methyl sulphsi*, 
and may be represented by (V) : 

SO, Me MeSO, 

MeC KMe MeN CMe MeOMeN— SO,-NMe CMe 

H CMe MeO^S CMe 


(V.) 


(VI.) 
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The methyl sulphite solution, from which the ihove crystals had 
teen removed, was then subjected to distillation under diminished 
ressurc. There was at first a slight evolution of gas, which, 
however, soon ceased, after which the distillation was continued 
until no more liquid passed over, the final temperature being varied 
in different experiments from 80° to 130°. The residue (about 18 
nams) in each case contained a portion which was almost insoluble 
in ethyl alcohol, and proved on analysis to be identjcal with (II) ; 
it differed in quantity, but was usually about one-third of the total 
weight of residue. The other portion was soluble in alcohol, and 
was deposited on evaporating the solution in slightly purple crystals 
always contaminated with some of (II), from which it could be 
freed by a second crystallisation. These crystals resembled the 
inhstance (V) in being extremely hygroscopic, neutral to litmus in 
aqueous solution, and in giving the same platinichloride (IV) and 
acid sulphate (II) under similar conditions. With barium chloride 
they gave no precipitate. In some cases they separated with 
alcohol of crystallisation, which wa.s only very slowly given off in 
a vacuum. It was then found better for analytical purposes to re- 
dissolve in alcohol and precipitate with ether, when they were 
obtained as a fine, Aystalline powder free from combined alcohol. 
They lose practically no weight at 100° in a vacuum, but when 
heated to this temperature in an ordinary air-bath they are 
•hydrolysed by the moisture in the air and converted completely 
into (11), the presence of two SOj groups in the molecule being 
thereby proved. 

The analytical numbers were as follows : 

1. Substance twice crystallised from ethyl alcohol: 

0'2196 gave 0-0324 Fe^O,. Fe = 10-33. 

n-1803 „ 0-2218 COj and 0-0812 HjO. C = 33-57; H=5-04. 


2, Substance crystallised once from ethyl alcohol and afterwards 
redissolved and precipitated -with ether ; 

0-2839 g,ave 0-0418 FejOj. Fe=10-31. 

01266 „ 0-1575 COj and 00569 HjO. 0=33 95; H=5-03. 

These numbers, together with the chemical properties of the 
substance, point to its being a mixture of the methyl and ethyl 
solphates of the base (III). 

The methyl sulphate, (CH 3 )jFeCuNu(CH 3 -S 04 ) 5 , requires 0 = 32-04, 
H-4'61,re-10‘18; and the ethyl sulphate, 


(CH3)eFeCuNe(CuH5SO,)a. 

requires 0=34-77, H=5-10, Fe=10-14 per cent. 

t is somewhat difficult to explain the presence of the ethyl 
groups. An examination of the methyl sulphate used, both by 
and hj au analysis of the potassium salt (KMeSOj) 
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produced by hydrolysis with alcoholic potash, gave no indication 
of the presence of a substance with a higher percentage of carbon 
or hydrogen. It seems more likely to be the result of a slight 
decomposition of the methyl sulphate during the long beating 
which the process requires, similar to that which takes place when 
this ester is distilled under atmcspheric pressure. The products of 
this decomposition are presumably ethylene and sulphuric acid or 
methylsulphuric acid, and a partial recombination of the two former 
•would result in the formation of some ethylsulphuric acid. 

The production of some sulphuric acid in this way would also 
account for the considerable proportion of (11) always found, wbicli 
in this case can hardly be due to the introduction of moisture 
durbg the experiment. 

In consequence of the ease with which both the methyl sulphate 
(V) and the supposed mixture of methyl and ethyl sulphate can be 
quantitatively converted into the readily purified acid sulphate (II) 
by precipitation with sulphuric acid in alcoholic solution, and 
especially as this latter has proved to be the best starting point for 
additional derivatives, it was considered a waste of time to make 
further experiments with a view to separating the mixture intn 
its constituents. 

It was shown in the previous paper that the substance (I) is 
very readily converted into (II) by the loss of two molecules of 
methyl sulphate, this transformation taking place either by heating, 
or even at the ordinary temperature on keeping for some days in 
an exhausted desiccator over sulphuric acid. 

It might be expected that the neutral methyl sulphate (V) would 
behave in a similar manner, and by the loss of one molecule of 
methyl sulphate becomes a sulphate as represented by (VI), but 
this does not appear to be the case, since no trace of the latter 
compound is found amongst the products of the reaction just 
described, even when a temperature of 130^ was reached, and there 
is no loss of weight when the pure salt (V) is kept in a vacumn. 

Although the sulphate (VI) is not formed from (V) as waa 
expected, it can be prepared from (II) as follows. When baryta 
is added to an aqueous solution of the latter until the liquid la 
just neutral to litmus, the HgSO^ group is eliminated. On filtering 
from barium sulphate and evaporating to dryness in a vacuum over 
sulphuric acid, a white, extremely hygroscopic solid is left, wliick 
differs from the original salt in being readily soluble in etliyl 
alcohol, from which it separates in cubes apparently containing 
alcohol of crystallisation, since, on keeping for only a short time 
over sulphuric acid in an exhausted desiccator, they become opaq'm 
, and fall to a white powder. The substance is quite neutral m 
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ous solution, but is vary unstable, soon turning yellow and 
iecomposingi even when kept in a desiccator, and it is extremely 
lifficult to obtain it in a suitable condition for analysis. When it 
jas acquired a constant weight in a vacuum it still apparently 
retains about one molecule of alcohol, which it loses on heating 
sitb a certain amount of decomposition. 

A determination of Fe and SOj, with material dried to a constant 
weight in a vacuum, gave the following numbers : 

0'2196gave0'0417 FejO^. Fe=13'29. 

0.2546 „ 0-1337 BaSO^. 80^=20-79. 

The loss of weight at 100° was 9-83. Calculating the percentages 
of Fe and SOj from the weight of salt left after heating, this gives 
yesU'll, S04 = 23'06. C,2H,g04NcSFe requires Fe = 14-06, 
804 = 24-10 per cent. C,2H,j04NjSFe+C2Hj0 contains €21150 = 
10-36 per cent. 

These figures, together with the fact that the substance gives the 
platinichloride (IV), may be regarded as sufficient evidence for the 
above constitution, and as the corresponding chloride is far more 
stable and readily obtained pure, it was not considered advisable to 
sacrifice material in tho attempts to obtain the sulphate in a more 
favourable condition for analysis. 


McC N:MeCl MeClN 
sf Fe— 0^ 


IleO N 


CMe 

N CMe 


(Vlt.) 


MeC N N CMe 

^C-Fe-C^ 

MeC“N NCTe 

(VIII.) 


The chloride (VII) is also prepared from (II) by neutralising 
with baryta as above, and then adding a slight excess of barium 
chloride, filtering, and evaporating in a vacuum, when a white, 
crystalline mass is left and is extracted with ethyl alcohol. On 
adding ether to the alcoholic solution, hexamethyl ferrocyanogen 
chloride (VII) is precipitated as a very bulky, white, crystalline 
precipitate. This is not nearly so hygroscopic as the sulphate, and 
does not appear to decompose at all on keeping : 

0-3252 gave 0-2476 AgCl. C\ = U'S2. 

0-5780 „ 0-1242 FeA- Fe-15-04. 

^i::H],sNoCi2Fe requires C1^18'99. Fe=15-00 percent. 


l^repdratinn of Tetrmneihyl Ftrrocyanuit, 

^\hen the above chloride is heated under diminished pressure, 
^ steady evolution of gas begins to take place at about 140*^, and 
completed at this temperature after trvo to three hours. 

® gJis was collected over mercury and tested; it burnt with 
^ g[i^een flame, apd a few drops of water shaken up in the tube 



1730 HABTLEY: TETRAMETHYL FERROOYANlbE 

in which the combustion had place were found to contain 
hydrochloric acid. The gas- waa therefore presumably 
chloride. 

The residue had scarcely altered in appearance from the original 
salt, and showed no signs of fusion; it had an odour resembling that 
of i«ocyanides', which it lost on keeping for some time in a vacnum ■ 
it was free from chlorine, and was readily soluble in chloroform 
alcohol, or water, and insoluble in ether or acetone. 

It resembles tetraethyl ferrocyanide prepared from silver ferro- 
cyanide and ethyl iodide in its solubility and in giving in aqueous 
solution a white precipitate with mercuric chloride, a reddish-purple 
colour with ferric chloride, and a yellow, microcrystalline precipitate 
with platinic chloride. 

An analysis gave numbers showing it to be tetramethyl ferro- 
cyanide : 

0*2352 gave 0-0694 FegOa- Fe=20-66. 

0*2057 „ 0-3309 CO 2 and 0-0808 HgO. 0 = 43*90; H=4-39. 

CioHigNgFe requires Fe=20*56; 0 = 44-09; H=4-44 per cent. 

Its formation is evidently due to the loss of the two inulccules 
of methyl chloride (shown in (VTI) enclosed by dotted lines). 

In order to obtain it quite pure, the best procedure is to dissolve 
it in chloroform, when a latlicr dark-coloured solution is formed, 
owing to a slight amount of decomposition during the heating. 
On gradually adding etber, the colouring matter is first precipitated, 
and can be filtered off. The substance is afterwards thrown do^n 
by a further addition of ether as an almost colourless precipitate, 
By repeating the process it can be obtained quite colourless. It is 
then crystallised from chloroform, from which it separates iu large, 
light yellow, transparent, rectangular plates, containing chloroform 
of crystallisation, which is given off fairly rapidly at the ordinary 
temperature, and completely at about in a few hours. A 
determination of iron was made on some material purified in this 
way and heated to 65*^ until a constant weight was obtained, and 
afterwards to 105*^, when there was no further loss. 0'2729 gave 
0*0801 FegOg; Fe=20*55. Calc., Fe=20*56 per cent. Tetrar 
methyl ferrocyanide crystallises from water in yellowish--ffhite 
aggregates, which appear amorphous, hut when magnified are seen 
to cons^t of fine needles. 

On strongly heating, it decomposes without melting, giving 0 
an alkaline vapour, and leaving a residue of pure ferric oxide. 

The original object of this research was to prepare tetrametiy 
ferrocyanide, and to determine its* molecular weight in aqueous 
solution in order to ascertain whether this agreed with the doii e 
fprmula which wag found to represent best the jjropeUies 0 
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calcium fenocyanide {PhU. Trant., 1^09, A, 209, 319). For this 
purpose it iff proposed to make 'a series of determinations of the 


osmotic pressure 


of its solutions when sufBcient material is available. 


In conclusion, I wish to express again my thanks to Lord 
Berkeley, to whom I am greatly indebted for placing at my disposal 
his laboratory and all the apparatus and materials for continuing 
this research, and for the interest he has taken in its progress, 

FoxcoMBB Laboratory, 

• J\B. Oxford. 


A ppendix. 

Mr. W. H. Barrett, of BaHiol College, Oxford, kindly undertook 
an examination of the crystallographic properties of the add 
sulphate (II). His description and measurements are herewith 
given as follows: 

Small) yellow crystals from methyl alcohol, which soon begin to turn 
opaque. They can be obtained again transparent on recrystallisation 
from methyl alcoho’ They are usually combinations of ajlOO}, cjOOl j, 
wjUnj, and iV|10i}, and in habit either tabular parallel to c{001}, or 



elongated along the b axis, as in the drawing. On some crystals, forms 
f^|112} andi^'jllS} were present, but on only one crystal were they 
suffi'iintly well developed to give measurable images of the goniometer 
^^ine crystals selected from two crops were measured, but 
of the reflexions were too blurred to be of any value, and so the 
^dings correspondiug to these were discarded. 

System : Monoclinic holosymmetric. 

ffahit: Tabular parallel to cjOOlj, or prisms elongated along the 
0 axis. 
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Meftsnred angle. 

No. of 
angles. 

TaUe of Angles. 

No. of 

crystsU. Limits. 

Mean. 


a ; 0 (001) : fiOO) 

14 

8 

92“49'-93* 8' 

93* V 


c : N (001> : (101) 

5 

5 

48 19—18 48 

48 36 


a : m (100) : (110) 

28 

6 

62 16—62 85 

62 26 

- 

ctP (001) : (112) 

4 

1 

49 41 -49 52 

49 46 


c : F (001) : (113) 

1 

1 

47”13' 

47 13 

16 50 


Optical properties: The acute bisectrix coincides with the h axis' 
and the plane of the optic axes lies in the obtuse angle 3, and is 
inclined to the a axis at an angle of about 30°, as shown by the 
extinction on a plate ground approxiiuatcly parallel to (010), The 
optic axial angle is rather small, and the axes have a slight dispersion 
in the sense s>ti. The crystal was too brittle to allow of making 
a section sufficiently thin to enable the sign of the birefringence or 
any dispersion of the bisectrices to be determined, hut compensation 
of a crystal viewed through c{001} shows that the birefringence 
must be positive. 

The behaviour of the crystals in turning opaque is peculiar. The 
opacity starts from the two c faces, and, viewed through the a faw, 
the opaque part resembles in form two pyramids whose summits 
gradually interpenetrate, and whose bases are the c faces. The 
opaque part has thus somewhat of an hour-glass shape. 


.CLXXXIV. — Thv Rdalmi, of Position Isomerim to 
Oiotical Activity. Part VIll. The Rotation of tk 
Menlhyl Esters of the Albjloxy- and Alkylmnino- 
derivatives of Benzoic Acid. 

By JuLiHS Beiiekd Cohen and Harold Ward Dudlev. 

In previous investigations on this subject (Trans., 1903, 83, 1214; 
1904, 85, 1262, 1271; 1905, 87, 1190; 1906, 89, 49, 460, 1479) 
the active esters submitted to optical examination included h.ilogeii, 
nitro- and nitro-halogen derivatives of benzoic acid. The lesulls 
derived from the study of nine separate series of compounds clearly 
indicated that, with the single exception of the ortho-isomeride d 
the iodobenzoic esters,* the ortho-substituent had the greatest 

"We propose to study the effect ol > teiniienituiv ou the rotation ot ttc ttic® 
Isomeric iodobenzoic eateie, 
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iaJuence in diminishing the rotation, as in the halogen derivatives 
„ in increasing it, as in the nitrocompounds, and that suhstitnente 
in the meta- and especially in the para-position had 3 very sub- 
nrdinate effect. In the following table we have limited ourselves 
to reproducing the four series of mono-derivatives of the benzoic 
esters, as the presence of two substituents bears a close relation to 
that of the single atom or group : 




{Mlf. 


Mcntliyl ester. 

Cl. 

lir. 


Ortho 

- 195-0* 

-205*5“ 


Meta 

237 0 

238-5 

234*5 

Pain 

237-6 

237 0 

241-0 


Meothyl bcnmtf-, [M]»' 

-239*. 


NOj. 

- 381 - 0 '’ 

251*0 

235-0 


Poukve Group, It will be observed that the compounds 
examined contain only negative substituents. The only observations 
on active esters of benzoic acid containing positive srouns are the.! 
of Tsohugaeff (.en 1898, 31 , 1775), wlo^xamM: ren^ 

^ values are 

Ortho, [SIIJJ - 23’ i” Mcti, [Mg' - 270-8° Para, (MJf - 252-4' 

Here the order oi roUtioii is the reverse of that given above- 
0 alt oiigh he value of the ortho-eompound is rather lesrthan 
tW of nienthyl benzoate, that of the para-compound is much 

hlailhjl ester. [jyai- 

M* - 28 '- 0 ‘ 

peiatnre. The relativelv ™ 

“"■Poimd at 100 'til ir 

wits of one anotlie^i- tl P*™ ““PH'inds within a 


[stii;*"'. 

-223-0“ 

234-5 

237-0 
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but this was obtained in benzene solution, whereas, with very 
exceptions, we have examined the fused substances without solvent 
It seemed desirable to ascertain the value for fused menthyl 
b^zoate. This has been effected first at 100®, and then by super 
'cooling (the substance melts at 54®) at about 20®, with the following 
re^lt : 

20 “. 100 *. 

[M]o -239* -233* 

If now we compare the values of the menthyl toluates with 
that of menthyl benzoate at the higher temperature, the old order 
is reproduced, in which the rotation of the meta* and paru- 
compounds approximates to that of the unsubstituted ester. The 
question of temperature obviously plays a very important role when 
instituting a comparison between the rotational values of a com- 
pound and its derivatives, a matter, which demands more attention 
than it has so far received. 

The number of observations on the effect of temperature on the 
rotation of fused substances is not very large. ‘ A list of most of 
them, references to which are given in the foot-note below* hw 
been collected by Walden (5fr., 1905, 38, 363, 382), who. without 
throwing any light on the cause of these changes, merely states 
“da der TemperaturcoeflBcient abbangig ist von der Constitution 
der activen Substanz, so diirfte er in der Folge eine grossere 
Beaebtung verdienen als bisber.” Winther {ZtiUeh. fhytiM. 
Chtm., 1906, 55, 259) has found an empirical formula which gives 
values in close agreement with the observed results. But it is 
difficult to discover any apparent relation between temperature- 
coefficient and constitution in the different series, for even among 
isomeric compounds the value in the case of one isomcride may 
be positive with rise of terajjerature, in that of another, negative, 
and in a third it may fluctuate. As an illustration we may give 
the observations on the three menthyl nitrobenzoates (Cohen and 
Armes, Trans., 1905, 87, 1190) : 

[M],. 


L 

Ortho. 

Meta. 

Para. 

100* 

370* 

-250* 

-230* 

60 

380 

253 

232 

70 

379 

252 

233 

65 

381 

251 

237'5 

40 

— 

251 

— 

20 

— 

252 

— 


Frauklsfld and Wharton, Trans., 1896, 69, 1587 ; Fiankland and FatterMD, 
ibid., 1898, 73, 199 ; Frankland and McOrac, ibid , 1898, 73, 307 ; Patterson and 
McCrae, 77, 1107 ; Patterson, xbid., 1904, 85, 765, 

and Taylor, ibid., 1905, 87, 34 ; Patterson and Kaye, ibid., 1906, 89, ’ ,1' 

fll, 708 ; Winther, Zeittch, physikal. Chtn., 1908, 45, 331 1 1906, 55- ‘ ’ 

■ 703 ; 1907 60, 566, 590 ; Walden, Ser., 1905, 38, 363.1 
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The temperature-coef&cieiits in the case of the ortho- and para- 
nounda Are negative, whilst in that of the meta-compound it 
luctuates. The valuM in all cases are small But when we turn 
to the aliyloxy-eaters, we find that the effect of temperature is very 
marked, as may be seen from the following table: 

[Mlf. 


Meiitliyl ester. 
MslhoxytaiiM'' acid... 

n ■■■ 

PropoxybeiiJ'oie ,, 
uoPropoxykaMic acid 
iwAiiiyloxybenJwic „ 
Allyloxybtnzoic ,, 
Renzyloxybcozoic „ 
Metlioxyiia|ililhoic ,, 


0. m. 

-148'0* -247-5' 

solid 244-0 

170-5 240-5 

leO'O — 

187‘0 240-5 

solid 
168-5 
0)166-5 


p. 0. 

-250*5“ -155*0“ 
solid .157-5 

-<250-0 180*0 

246 0 176*0 

247*6 196*0 

252*0 175-0 

255-0 159 0 

(a) 266-0 (3) 169-0 
-23dV[M];w -233“. 


m. 

P- 

-242*5“ 

-238*5“ 

237*5 

238*5 

235 0 

234*0 

— 

238*5 

237*5 

234*0 

_ 

•37*0 

— 

239*0 


(a) 2.39 0 


Mciithyl benzoate, [M]® 


Whilst the temperature-coefficients of the ortho-compounds are 
small, and for the most part positive with rise of temperature,- 
those of the para-compounds are large and negative, whilst those 
of the meta- are the smallest of the three and negative. The . 
general result is uat at the higher temperature the rotational 
values of the meta- and para-compounds approximate, like those of 
the toluic esters, to the value of menthyl benzoate. It appears 
therefore that in comparing the activity of position isomerides, 
two factors have to be considered, namely, the change in rotation 
due to structure, and that produced by the physical condition of 
the compouTids under examination. The question then arises; 
which is to be regarded as the standard temperature? If we take 
the higher temperature, the rule which is applicable to the esters 
with negative substituents holds equally in the case of those with 
positive groups, that is to say, the ortho-substituent has the greatest 
influence, and the meta- and para-substituents a very subordinate 
effect.* * ‘ 

If, according to Winther (loc, ciL), change of rotation in a 
compound is conditioned by change in internal pressure, it seems- 
probable that a temperature widely removed from the crystallising 
point, and therefore from the region in which molecular aggregates 
may be formed, will afford a more correct basis for comparison. 

It is for this reason that provisionally we are disposed to regard 
[file values at 100® as the more satisfactory for the purpose of 
■ compaj-ison until more light has been thrown on this aspect of the 

J laid dowa by Fraukland and Wharton (Trans., 1896, 69, 1309, 1583), , 

para-isomeri^e is supposed to ewrt the greatest effect, is not onfy 
cao 11 others observations, but seems quite in- 

tlie^aolven/^°'^^ solvents are used, owing to the indetenninate influence of 
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problem. Another faet in support of our view of the iuJuente 
of contiguous groups on the rotational value of the active group 
is that furnished by menthyl phenylacetate. This substance, vchiji’ 
is isomeric with the menthyl toluates, exhibits both in its motile 
character (the toluates are very viscid liquids) as well as in it, 
rotation a much closer resemblance to the aliphatic than to the 
aromatic esters (Rupe, Aniudcn^ 1909, 369, 311, 937): 

IM]®. [*lf, 

Menthyl o-toliiate -231-0° Menthyl iilienykcetate .. -ijjf 

„ mtoliiale 240 0 „ propionate lej 

„ p-totaatc 240-5 „ butyrate 1(0 

Dimethylaminohenzoic platers.— The ortho- and para-esters vert 
obtained in the form of viscid liquids of a red colour, which coulj 
neither be crystallised nor distilled without decomposition, Tb 
only criterion of purity was the analysis, the fact that the acid 
chloride of p-dimethylaminobenzoic acid yielded with metljl 
alcohol the pure methyl ester (m. p. 102"), and that the mentljl 
ester was unchanged in composition and in rotation after pre- 
cipitation from solution in light petroleum as the hydrochloride, 
Seeing that the acid chlorides have a deep orange colour, and tie 
menthyl esters retain the red colour after reprecipitation as hydro- 
chlorides, we are inclined to think that the colour is the natural 
physical attribute of these esters, although by analogy we should 
have anticipated a different result, the acids themselves being quite 
colourless. 

Owing to the very viscid nature of the esters, it was difficult 
to ascertain their densities at 20°, and the rotations have only been 
determined at 100°: 

[Mir- 

Meuthyl urtho-dimethylarainoteiizoate -101° 

„ jara-diinethylamiDobciizoatA 253 

Assuming that these values represent an approximation to tie 
true values of the pure substances, the result is interesting, fer 
although the rotation of the para-compound is about 20° higher 
than the mean of the other para-compounds, the difference product 
by the dimethylamiuo-group in the ortho-position is nearly trebe 
this amount. , , 

For convenience of reference, the following table of densities an 
specific and molecular rotations at 20° and 100° are collecte 
together. 
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Henthyl ester. 

o.J[etlioxybeiizoic ester 

^.Jlctlioxybcnsoic 

jj.Mctbosybenzoic 

J-Ethosybeazoie 

ffi-Etboxybenzoie „ 

fi-Ellioxvbeiizoic 

(j.Propo.'^ybenzoic j» 

M-Pro]M)xybenzoie ,, ..•••• 

u-Propoxybenzoic i, 

iwoPropoxybenzoic ester... 
c-wcPropoxybenzoic ,, ... 
o-wAmyloxybouzoic ,» ... 
M-MoAniylo-xybcnzoic „ ... 
p-ijoAiiiyloxybeiizoie „ ... 

o-Allyloxybenzoic eater 

/xllyloxybeEZoic „ 

fi-Beuzyloxybeiizoic ester: 

(PCI 5 ) 

(SOUIg) 

jj-Beiizyloxybeuzoic ester ... 
iDiraotbylamiuobeuzoic 

aster 

p-Diinethylaminobcnzoic 

ester 

o-Methoxynaphthoic ester... 
^-Mothoxynaplithoic ... 
^•BeiizyloxyiiapLthoic . jter 

o-Toliuc ester 

w-Toluie „ 

y-Tuluic „ 

Pheuylaeetb ester 

Pienzoifi catf'F 



df. 

Wf- 

wr* 

[M]f. 

mT 

1045 

0-9823 

-51*08“ 

-53-37“ 

-148-2“ 

-164- 

1-034 

0*9766 

85*39 

83-69 

247*0 

242- 

r036 

0-9766 

86-47 

82-30 

250-7 

238- 

solid 

09641 

__ 

61-75 

_ 

157- 

1-017 

0-9582 

80 20 

78*10 

244 0 

237- 

solid 

0*9622 

~ 

78*39 

__ 

238- 

1019 

0-9589 

53 59 

56-63 

170-4 

180* 

1-010 

0-9511 

75*65 

78*93 

240-6 

235- 

1-016 

0-9.569 

78*66 

73-60 

260-1 

234- 

I 034 

0-9760 

53 08 

56*64 

168-8 

175' 

1-011 

0*9514 

77*42 

73-37 

246-1 

233- 

1-003 

0*9442 

54*01 

66 69 

186-8 

loe- 

0-9947 

0*9363 

09*53 

68-66 

240-6 

ss? • 

0*9954 

0-9400 

71 -.57 

67*57 

247-6 

233- 

solid 

0-9689 



65-35 



J74- 

1*027 

0 9689 

79*69 

74 95 

251-8 

*236- 

1-147 

1-089 

44*89 

42-28 

164-3 

154- 

11 12 

1-083 

47*07 

44-49 

172-3 

162- 

1*064 

1-0015 

69-68 

05-29 

255-1 

238- 

- 

1*019 

- 

33 29 

- 

100' 

_ 

0 9852 

_ 

85-13 

_ 

257- 

1-076 

1*022 

78-27 

70-32 

266 2 

239- 

1083 

1 025 

48-94 

46-84 

166-4 

159- 

1-118 

1*058 

87-27 

77-82 

363-0 

324- 

0-9982 

0-9383 

84*35 

81-41 

231-1 

223- 

0-9946 

0 9352 

87*59 

85 63 

240-0 

234- 

0-9937 

0 9336 

89 93 

86-56 

246-4 

237* 

1-002 

0*9400 

68*70 

65-56 

188-2 

179- 

1-002 

0-9417 

91-95 

89-47 

239 0 

232- 


Melting Points of iht Acids . — The melting points of the alkyloxy- 
benzoic acids which have been ascertained in the course of this 
investigation are collected in the following table : 


' Acid, Metlioxy. ElUoxy. Propoxy. woPropoxy. Aniyloxy. Allyloxy. Beazyloxy. 

' Ortbo 99— lOr 19— 20“ low m. p. liquid liquid 60— 02“ 70— 77" 
Meta 104-105 137 71— 72“ — 74 — 75 “ — _ 

Para 180-182 195-196 145-147 160-103'' 141-142 160—162 188—190“ 

It will be seen that the melting point rises from the ortho- to 
the pararcorapound. This is quite in accordance with other 
observations on the melting points of the three position isomerides. 
For example, the three series of halogen benzoic acids exhibit a 
iffliiar relationship : 

Ri’omobeuzoic. lodobenzoic. 

148“ 162* 

155 188 

251 265 

loints of the Menthyl Esters . — There is very little 
^ observed in the melting points of the menthyl 
poi^ viscid liquids of low melting 

j an their viscid character when fused is probably accountable 


^ 2 id. Chlorobenzoic. 

Ortho 137 ® 

152 

236 
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for the fact that many of them do not crystalliBe readily, aad tlat 
a few have not yet been obtained in the solid form; 


Henthyl estei'. Metlioxy. 

Ortho 42" 

Para 


Ethoiy. Propoxy. 
62-53" 40—41" 

76-77 34—35 


tsoAmyloiy. AllyW 
liquid 61 -K*' 

64— 65" iiq^j 


Reaction Temperature oj the Acid Chloride and Menthol.— 
the course of preparing the menthyl esters by heating the acid 
chloride with menthol, wo have taken occasion to note approximately 
the temperature at which the reaction appeared to begin, Ttij 
was done by observing the first appearance of bubbles of bydrogea 
chloride in the liquid. Although the reaction temperatures cannot 
be regarded as veiy accurate, the results seem to us to possess 
a certain interest, on account of the uniformly lower temperatuio 
at which the ortho-compound reacts. This is exactly the reverse of 
the behaviour of thq ortho-halogen and nitro-compounds, which 
require a higher temperature to bring about combination (Cohen, 
Trans., 1906, 89, 1482). Seeing that the unsubstituted bemoyl 
chloride requires a temperature of 88° to initiate the reaction with 
menthol, it is clear that the alkyloxy-group in the ortho-position 
facilitates combination. These observations have a direct bearing 
on the subject of steric hindrance, and furnish another example of 
the fact that the nature rather than the position of a particulu 
group adjoining the reacting group determines the character of 
the process (Cohen smd McCandlish, Trans., 1905, 87, 1261) : 


Acid chloride. 

Toluoyl chloride 

Methoxybenzoyl chloride 
Ethoxybenzoyl ,, 
Propoxybenzoyl „ 
isol'Topoxybenzoyl ,, 
MoAmyloxybenzoyl ,, 
Allyloxybeazoyl ,, 
Benzyloiybeuzoyl „ 
Methoxynaphthoyl „ 
Beuzoylnaphtboyl ,, 


Ortho. 

Meta. 

I’aiH 

68“ 

97* 

78 * 

60 

90 

100 

87 

70 

180 

48 

100 

79 

60 

— 

78 

66 

9S 

lOi) 

57 

— 

Bfj 

75 

— 

100 

(a) 87 

0 ) 85 

— 

88 

— 



Experimental. 

The general method for preparing the alkyloxy-esters of menthol 
was to convert the hydroxy-acid into the methyl ester, and act on 
this with sodium methoxide and the alkyl iodide in alcoholic solu- 
tion. The alkyloxy-ester was then hydrolysed with aqueous or 
alcoholic sodium hydroxide or potassium hydroxide, and the acid 
separated. The alkyloxy-acid was next converted into the acid 
chloride by means dl phosphorus pentachloride, or m a few casra 
by thionyl chloride, and the resulting acid chloride heated wi 
menthol. The excess of menthol was then removed by distillation 
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in steam, and the product extracted with ether, shaken with sodiuto 
carbonate to remove free acid, and the menthyl ester finally 
separated. In the case of tho meta- and para-methoxy- and ethoxy, 
acids, it was possible to convert the hydroxy-acids directly into these 
.compounds by employing methyl and ethyl sulphate; but the latter 
do not react at all with the ortho-hydroxy-acids, nor with the 
0 - and ^-hydroxynapBthoic acids. 

The preparation of the menthyl esters of ortho- and meta- 
metliosybenzoic acid ate fully described by way of illustration, but 
ill the subsequent preparations, which are mainly repetitions of the 
same process, only such details as the properties of the products and 
the yields are given. 

The analyses arc collected together in a table at the end. 

lUnlhyl 0 -Me.thoxijtemoate, CiiH,(0Me)-C02-Cj„H, 5. — Thirty 
grams of methyl salicylate, d'S grams of sodium in 100 c.c, of methyl 
alcohol, and 30 grams of methyl iodide were heated in a flask with 
reflux condenser for several hours. The greater part of the alcohol 
was then removed on the water-bath and the residue poured into 
water, which was rendered alkaline with sodium hydroxide to 
dissolve unaltered methyl salicylate, and extracted with ether. The 
ethereal extract was dehydrated, the ether removed, and the residue 
distilled under di diuished pressure. The methoxy-ester boils at 
140— 144°/1S mm.; yield 26 grams. It was hydrolysed with 100 
c.c. 10 per cent, sodium hydroxide solution, giving 18 grams of 
acid melting at 99—101®. Twelve grams of tho acid were heated 
with 16 grams of phosphorus pentachloride on the water-bath. The 
phosphoryl chloride was removed as far as possible on the water- 
bath under diminished pressure and in a current of dry air. 
Without distilling the residual acid chloride (13 grams), which 
partly decomposes even at a low pressure, it was heated with an 
equal weight of menthol. The reaction began at about 60®, and 
was completed by heating for two hours at 130®. The product, after 
distillation in steam to remove menthol, solidified, and was digested 
with sodium carbonate solution to remove free acid and filtered. 
The yield of crude product (m. p. 38-40®) was 22 grams. It was 
reerystalhsed from alcohol, and melted at 42°. Owing to its’ low 
me tmg point and tendency to superfusion, it is very difficult to 
crystallise from any solvent, and usually separates as an oil, remain- 
days, even when cooled in a freezing mixture. 

The rotation of the ester in a 3'02-cm. tube waa then determined, 
distilled under diminished pressure. It boiled at 
■f ~rj- portion distilling at 226°. On cooling, 

so 1 ifled and melted at 38 — 40®. The rollltion of the distillate 
was e ermiued, and gave somewhat lower results. 

''Oh. XOVII. 
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The rotation of another specimen in which the acid chloiidj 
distilled without decomposition, and which gave a rather pufj 
product is entered in the last column : 

Before After Spedmen 1 1 

ilistillatiou. distillation, (nndistilkiii 

oj -15-65“ -15T0° -16-12- 

o™ 15-65 U-90 a 15 8( 

Specimen II : <=1-045; C=0-9823; /=3-02 cm. 

[qTJ -.51-08“; [a]r -53-37“ 

[M]“ -148-2°; [M]r -154-7°. 

Menihyl m-M tthoxylemoate. — 27-6 Grams of m-hydi-oxyhemjij 
acid, 200 c.c. of 10 per cent, sodium hydroxide solution, and 24 cc 
of methyl sulphate were boiled for two and a-half hours. The liqoij 
was then cooled and extracted with ether to remove irapiiritiej 
After removing the ether, the liquid was acidified with hydrochlorij 
acid, which precipitated the acid. Twenty-one grams of acid were 
obtained, which, after recrystallisation from boiling water, neltej 
at 104 - 5 °. It was converted into the acid chloride, and, after csiefal 
removal of the phosphoryl chloride, was heated with menthol without 
previous distillation. The reaction began at about 90°, and pro- 
ceeded slowly. After separation of the free mentliol and acid, as 
described above, the ester was obtained as a viscid liquid with a 
pale yellow colour. It distilled at 236 — 237°/ 30 mm,, and gaves 
colourless distillate. A second distilled specimen is entered in the 


last column : 

Before 

After 

'Speciiueii 11 


distillatiou. 

distillation, 

(distilliiil 

< 

-2670" 

-28 25" 

-26-68= 

^100 

24 70 

•24i0 

— 


Specimen I, before distillation : df = 1-034 ; = 0'9766 ;i-3'03oi», 

[ag -85-39°; [a]"> -83-69°. 

[M]L" -247-6°; [M]r -242-7°. 

Menthyl p-Methoxybemoate . — The pararcompound was prepared 
in exactly the same manner as the metarcompound. The methoxj- 
acid melts at 180 — 182°. The reaction between the acid chloride 
and menthol began a little above 100° and proceeded vigorously, 
Nine grams of acid gave 9'5 grams of acid chloride and 16 grams 
of crude ester. The ester resembles the meta-compound. It is a 
viscid liquid with a faint yellow colour, which boils at 229 — 230°/ 
15 mm., and gives a colourless distillate. Another distilled specimen 
is entered in the last column : 

Before After Speciiiieii II 

distillatioc,' distillation. (distilled). 

a® 27-08’ 27 - 05 “ 2«-92‘ 

24-30 24-27 - 
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S„oci,nen I: < = 1-036 ;dr=0-9766: 7 = 3-02 cm. 

Ut; -86-47“; [«F -82-30“. 

[m]* - 250-7“; [M]r -238:6“. 

Umthyl 6-Ethoxylemoate, C|,H4(0Et)-C02‘C]|,H„. — ^The ortho- 
ter was prepared in exactly the same manner as the corresponding 
** flioxv-derivative, using ethyl iodide in place of methyl iodide. 
tL colourless ethoxy-ester distilled at 180— 185“/113 mm. The 
ethoxy-acid melts at 19—20“ hut owing to its low melting point 
it is difficult to crystallise, and cannot be distilled undecompcaed. 
It was therefore converted directly into the acid chloride. Sixty 
ms of salicylic eater gave the same weight of ethoxy-ester, from 
which 50 grama of ethoxy-acid were obtained. Seventeen grams of 
the acid gave 22 grams of acid chloride and 33 grams of crude 
ester The reaction with menthol began at 37°, and was completed 
iu two to three hours at 100°. The menthyl ester crystallises in 
colourless prisms from alcohol (m. p. 52—53°). It could not be 
supercooled to 20°. Two specimens were prepared, and the mean , 
of the rotations taken for calculation. 

Specimen 1. Specimen II. 

.M 15-00“ 15 09’ 

Mean; d“ = 0-9641 ; 7 = 3-02 cm. 

[a]? -51-75“; [M]r -157-3“ 

Menthyl m-Ethoxyhenioate.—The ester was prepared in the same 
manner as the m-methoxy-ester, using ethyl sulphate in place of 
methyl sulphate. The acid melts at 137°. It was converted into 
the acid chloride, which distilled without decomposition at 
135— 140“/ 16 nun., and solidified on cooling. It crystallises from 
light petroleum in long prisms, melting at 27 — 28 °. When heated 
with menthol the action began about 70°. After purification, the 
ester consisted of a pale yellow oil, which distilled undecomposed at 
230 °/ 18 mm. Fifteen grams of acid gave 14-5 grams of acid chloride 
and 22 grams of ester. Two specimens were prepared, and the 
mean of the rotations taken for calculation : 

Specimeu I. Specimen II. 

a® -24-99" -‘24-33” 

a™ 22-92 22-28 

Mean; (if = 1-017 ; C= 0-9582; 7=302cm. 

[v]f - 80-26“ ; - 78-10“. 

[M]“ -244-0“.; [M]r -237-4”. 

Menthyl f-Ethoxybenioate. — The ester was obtsuned in the same 
manner as the m-ethoxy-compound. The acid melted at 195 — 196°. 
The acid chloride is a colourless liquid, which distils undecomposed 

5 r 2 
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at 160°/20 mm. On heating with menthol, the aetion bsgan ji 
130°, and the mixture was maintained at 140° for two hoa,* 
Twelve grama of acid gave 9 grams of acid chloride and 12 
of ester. 

The ester, after distillation in steam, solidified, and was jf 
crystallised from alcohol (m. p. 76—77°). It distils nndecomposed 
at 230— 235°/lG mm. Two specimens were prepared, and gave tie 
following rotations; 

Specimen I. Specimen II. 

-22 73 “ - 22 ' 83 ’ 

Mean : dj® = 0‘96’2'1 ; / = 3'03 cm. 

[a]'” -78-39»i [M]r -fiSS-S". 

Mmthyl o-Projmrijhemoate, C5H,(0’C5H,)-002’C,eH|,, —tin 
propoxy-methyl ester was obtained from methyl salicylate, and 
propyl iodide in the usual way, and distilled at 157 — 163°/45 mn 
After hydrolysis with 20 per cent, sodium hydroxide solution, tie 
acid was precipitated as an oil of very low melting point, wbitl 
could not be recrystallised, and was not further purified. It nt 
converted directly into the acid chloride, which distilled at 
147— 155°/12— 15 mm. The reaction with menthol began at 48". 
The menthyl ester was obtained as a solid, which crystallised from 
methyl alcohol in lustrous leaflets, melting at 40 — 41°. Only one 
specimen was prepared ; 
ag -16'50°; oL™ -16-40° 
df = T019; C=0-9589; (=3-02 cm. 

WS -53-5°; [aJK« - 56-63°. 

[MJJ -170-4“; -180-1“ 

Mmthyl m-Propoxyhenioale . — Fifty grams of m-hydroxybenioit 
acid were boiled with 150 c.c. of methyl alcohol and 10 c.c. el 
concentrated sulphuric acid, and yielded 46 grams of ester, meltiof 
at 68 — 70°. The ester was boiled with one equivalent of sodium 
in 170 c.c. of methyl alcohol, and one equivalent of propyl iodide. 
The crude ester weighed 5b grams, and distilled at 159—161"; 
15 mm., yielding 44 grams of pure, colourless product. The eslei 
yielded 33 grama of acid, crystallising in long prisms, melting >t 
71 — 72°. The acid gave an equal weight of acid chloride, vvhicli 
distilled without decomposition at 155 — 160°/18 mm., and solidified 
on cooling. It melted at 26 — 28°. The action with raentliol begsu 
at 100°. Sixteen grams of acid chloride gave 22 grams of cstei, 
which distilled undecomposed at 23o°/18 mm.: 
o? -23-09°; a™. -21-23°. 

(^ = 1-010; df =0-9511; 7=3-02 cm; 

[a]g -75-66°; [a]" -73-93°. 

[M]g -240-6°; [M]» -236-1°. 
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Menthyl ^-Propoicyhe-nioate . — Methyl j)-propoxybenzoate was pre- 
d in the usu^ way, and was obtained as a pale yellow oil, having 
^^Muliar, gailic-liie odour (b. p. 165 — 170°/40 mm.). It solidified 
cooling and melted at 15°. The acid obtained on hydrolysis 
tallised' from alcohol in colourless, glistening plates, melting at 
145 — 147°- The acid chloride, which had a green colour, distilled 
145 _ 160°/12 mm. The action with menthol began at 79°. The 
menthyl ester crystallised from methyl alcohol in tufts of colourless 
needles, melting at 34- 


-35°; 



Uenthyl o-isoProyuxybenzoate. — Methyl o-isopropoxybenzoate is 
a colourless oil, boiling at 140 — 145°/16 mm. Only 58 per cent, 
of the theoretical quantity of ester was obtained, part of tbe original 
methyl salicylate being hydrolysed in the process. Tbe acid was 
obtained as an oil, which did not crystallise, nor could it be purified 
byconversion into a salt. It was therefore converted into tbe acid 
chloride without Purification. The acid chloride was a brown 
liquid which coula uot be distilled. It was heated directly with 
meuthol. The action began at 60°, and tho mentbyl ester obtained 
was a dark red, viscid liquid, which was only partly decolorised by 
animal charcoal. Ou attempting to distil the ester, a pale yellow 
and much more mobile liquid was collected at 205 — 212°/9 mm., 
but apparently some decomposition had occurred, as a dark residue 
remained in the distilling flask. Subsequent analysis showed that 
both the undistilled and distilled portions contained a small quantity 
of phosphorus. The dark colour of the acid chloride also pointed to 
a secondary action between the acid chloride and the phosphorus 
chloride or oxychloride, and two other preparations failed to give an 
ester free from phosphorus. The rotations of these specimens were 
higher than those of tbe other orthoK;ompounds, no doubt owing 
to the presence of phosphorus compound. The following observations 
were made with the distillq^ ester : 

“U -16-58°; a™ -IG-flr 

H?' = 1 034 ; dS'"=-0-976fi; f = 3-03 cm. 
i W? -SaW; W™ -56-54°. 

1 M -IBS'S-; [M]™ -175r. 

Uenthyl p-isoPropoxybemoale. — Methyl jj-tsopropoxybenzoato is 
a colourless oil, boiling at 159— 162°/15 ram. The yield wJls 70 per , 
of the theory. The ?^propoxy-acid crystallised from spirit in 
Mlourless needles, melting at 160—163^. The acid chloride was 
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best obtained by the action of phosphorus pentacMoride in tenzenj 
solution. The reaction with menthol began about 78°. The ester 
crystallised from alcohol in colourless crystals, melting at 57 — 58 “ 

a? -23'64°; at,® -21-08“. 

df-l'Oll; C = 0'95U; f=3'02cm. 

[n'g -77-42“; [a]“ ■73-37“ 

[M]» - 246-1°; [M]™ -233-3“ 

Menthyl Q-\^Amyloxyhenzoalty CrjHr( 0 -C 5 Hri)*C 02 -CjpH — 
Methyl o-isoamyloxybensoate is a nearly colourless oil, boiling at 
160 — 164°/ 14 mm., the yield being about 45 per cent, of tie theory 
The ijoamyloxy-acid, which was obtained as an smber-colonrej oil 
was purified by recrystallisation of its calcium salt. The acid 
chloride was prepared with phosphorus pentachloride in benzene 
solution, and decomposes on distillation under diminished pressure 
The reaction with menthol began at 66°, and the resulting ester 
was a pale brown, viscid liquid : 

af -16-35°; or -16-16°. 

df=. 1-003; C = 0'9442; 1=3-02 cm. 

[a]? -54-01°; [«]“ -56-69°. 

[M]S -186-8°; [M]r -196-2°. 

Menthyl m-isoAmyloxybenzoate . — Methyl »i-!Sosmyloxybciizo;*tc is 
an oil which distils at 185°/16 mm. The acid, after recrystsllisation 
from alcohol, melted at 74 — 75°. The acid chloride was prepared in 
benzene solution, and consisted of a brown liquid which could not 
be distilled. The action with menthol began at 93°, and was com- 
pleted in five hours at 120°. When decolorised with animal 
charcoal, the ester formed a pale brown, viscid liquid : 

o? -20-89°; aS -19-41°. 

dJ’ = 0-9947; dr-0-9363; 1 = 3 02 cm. 

[«]“ -69-53°; [a]* -68-66°. 

[M]? -240-6°; [M]r -237-6°. 

Menthyl ^-\soAmiyloxyhemoate.—M.^hy\ jnsoamyloxybenaoste 
was obtained as a pale yellow oil, which distilled at 175—177°/ 
13 mm. The acid crystallised in colourless needles, melting at 
141—142°. The acid chloride, which was prepared by the direct 
action of phosphorus pentachloride on the acid, was a pale red 
liquid, which on distillation yielded a colourless liquid, boiling at 
180 — 182°/12 mm. The action with menthol began at 106®, and 
was coirfpleted at 120'^. The menthyl ester is a solid, which, aftei 
j^stallisation from methyl alcohol, forms colourless neediest 
Saelting at 54 — 55® : 
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:31-51“; ai,“f -19-18”. 
jL 0 9954; C0'9«0; 7 = 3-02 cm. 
rlis -71-57°; Hr -67-67“ 


[M]» 


-247-6“; [M]r 


-233-8“. 


Menthyl o-Allyloxyhmzoate, CeH4(0-C3H5)-C02-Ci|,H]9. — The 
nethj-1 allyloxy-ester distilled at 163“/ 20 mm. The acid crystallised 
from dilute alcohol in shining leaflets, melting at 60 — 62“. The 
acid chloride was prepared in benzene solution, and was obtained 
as a dark brown liquid which could not be distilled without decom- - 
Dosition. The action with menthol began at S7“. The resulting 
ester which was dark red, was completely decolorised by animal 
charcoal. After recrystallisation from alcohol, it formed colourless, 
glistening leaflets, melting at 61—62°: 


-16-19“. dr = 6-9689; f=3-02cm. 
Hr -55 35“; [M]r -174-9“ 


Menihyl '^-Allyloxylemoaie . — The methyl allyloxy-ester distilled 
atl63“/15 mm. ,It was hydrolysed with aqueous sodium hydroxide, 
and yielded an acid, which crystallised in leaflets, melting at 
160—162“, To pre; Are the acid chloride, the acid was suspended 
in benzene, and phosphorus pentachloride added. The acid chloride 
dissolved, and, after removal of benzene and phospboryl chloride, 
remained as a slightly discoloured liquid, which could not be 
djstilled. The reaction with menthol began at 85°, The menthyl 
ester is a colourless, viscid liquid : 


< -21-71“; ai,® -21-93“ 

1-027; C= 0-9689; f=3-02 cm. 

HJ -79-69“; H™ -74-95“ 

[Sip -2518“; [M]!,” -236-9“. 

Menthyl o-Bemyloxybenioate, C,H4(0-C,H7)-C02-C]|)H,j. — ^Thirty- 
one grains of methyl salicylate were heated on the water-bath with 
4 6 grams of sodium dissolved in 100 c.c. of methyl alcohol, and 
25 grams of benzyl chloride for eight hours. To prevent bumping 
and also to improve the yield, the bulk of the methyl alcohol was 
6rst removed by distilling from the water-bath. The product waa 
shaken with sodium hydroxide solution 'to remove salicylic ester, 
and fractionated to separate benzyl chloride. Thirty-eight grams 
ol ester were obtained, boiling at 215 — 217°/15 mm. It solidified, 
on cooling, in large, colourless, prismatic crystals, melting at 46 — 47° 
Alter hydrolysis with 20 per cent, sodium hydroxide solution, the 
liquid was extracted with ether to remove impurities, and’ acidified. 
The acid is precipitated at first as an oil, but soon solidifies, amd, 
after crystallisation from methyl alcohol, melts at 76 — 77°, It waa 
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treated in the usual way with phosphorus pentachloride, and the 
oxychloride removed. The product was a viscid, faintly l,ro*n 
liquid, which readily reacted with menthol, yielding a semi solid 
transparent substance. In spite of various attempts to remove 
every trace of phosphoryl chloride from the acid chloride, the 
menthyl ester always contained an appreciable amount of p],eg. 
phoruB. Another preparation was therefore made with thionyl 
chloride in place of phosphorus chloride, which is probably pmej 
and has a higher rotation. In the table on p. 1735 we have given 
the mean of the two results. 

I. (PCI 5 ) : aS -15'55'’; a'S' -IS-OO’. 

ir. (SOCIj) ; -16-23“; aT -14-65“. 

I. df= 1-147; dr= 1-089; 7=3-02 cm. 

II. df=l-l42; C=1 083; 7=3-02 cm. 

I. [a]» -‘44 89“; [a]™ -42-28'’. 

11. [a]? -47-07“; [a]r -44-49“. 

I. [Mfj -164-3“; [Ml* -154-7“ 

II. [M]“ -172-p“; [Mjr -162-8“. 

Mtnthyl ^-Bemyloxybemoale , — The methyl benzyloxy-ester v™ 
prepared like the previous compound, and melted at 99°. It vis 
hydrolysed with 20 per cent, methyl-alcoholic potassium hydro.\ide 
solution. The potassium salt, which separated on cooling, was re- 
crystallised from water, and gave an acid, which crystallised in 
colourless needles, and melted at 188 — 190°. The acid was dissolved 
in four to five times its weight of benzene, and the phosphorus 
chloride added. On heating on the water-bath, the acid dissolved, 
and, on cooling, the acid chloride crystallised in colourless needles, 
melting at 104 — 106°. It was washed with light petroleum, and 
heated with menthol. The action began about 100°, and was 
completed in two hours at 140°. The substance, which remained 
liquid for some time, slowly crystallised : 

af, - 22-40“; or -19-75“ 

(fJ^l-Oei; ./;”=! 0016; 7 = 302 cm. 

[a]g - 69-68“ ; [a]r - 65-39“. 

[Mf - 255-1“; [M]r -238-9”. 

Menthyl o-dimethylaminoiensoate, C|jH 4 (NMc 2 )-C 02 -C,oH, 5 .— The 
o-dimethylamino-acid was obtained from anthranilic acid and methyl 
sulphate by Willstatter and Kahn’s method {Her., 1904, 37, 408). 
The anthranilic acid is first converted into monomethylanune 
benzoic acid (m. p. 177°), then into the methyl ester, which distih 
at 134 — 135°/ 14 mm., and solidifies on cooling (m. p. about 
15-^16°). This is converted into the dimethylamino-ester, and 
finaUy by boiling with water into the acid. The acid when re- 
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lallised from ether melts at 72°, and not at 70° as given by the 
*^iithors The acid was heated on the water-bath with three times 
ts weight of thionyl chloride, and the excess removed in a current 
of dry air under diminished pressure. The residue, which had an 
orange colour, waa mixed with menthol and heated to 100°. On 
shaking, a. vigorous action began with evolution of hydrogen 
chloride, and was completed at 120°. The product was a dark red 
mass from which some of the colour was removed after keeping for 
several days in ethereal solution with animal charcoal. It was dis- 
solved in light petroleum, and precipitated by dry hydrogen chloride 
as the hydrochloride in the form of a viscid liquid. This was 
separated and converted into the ester without, however, any change 
of colour. The product gave a correct analysis, and therefore we 
are disposed to regard the substance as moderately pure : 

al® -10-24° C = 1-0I9; f=3*02eni. 

[a]r -33-29°; [M]r -lOOT. 

Mtnthyl p-Aminobenzoic acid was 

converted into the dimethylamino-acid by Willstatter and Kahn’s 
method {loc. cit.), and melted at 235°. It was boated -wnth three 
times its weight of lAionyl chloride, and, on removal of the excess 
of tlio latter, the acid chloride solidified as an orange, crystalline 
mass. A portion of this was warmed with mefhy] alcohol, and after 
nmioval of the alcohol gave a crystalline ester, which bad the 
correct melting point (102°). It may be assumed therefore that 
the acid chloride was moderately pure. It was heated with menthol 
to 120°, and the product purified in the usual way. The ester is 
precipitated as hydrochloride from its solution in light petroleum, 
but has the same red colour as the ortho-compound both before and 
after precipitation, and gave nearly the same rotation number : 

Before After 

}>roci}«tation. precipitiition. 

- 25 - 56 " - 25 - 33 " 

r = 0-9852 ; ^ = 3-02 cm. 

Hr ~85'13°; [M]r -25T-9" 

Menthyl a-Methoxynayhlhoaie, Ci(,Hy(OMe)*C02’CioHjg. — The 
methyl ester was obtained by the action of methyl iodide on the 
silver salt of a-hydroxynaphthoic acid. It forms red, prismatic 
crystals, which, on recrystallisation from alcohol with the addition 
of charcoal, become colourless, and melt at 74—76°. ^ The methoxy- 
cster is a dark red oil, which became pale yellow on distillation, 
boiled at 193 — 195°/17 mm. It was hydrolysed with 20 per 
cent, sodium hydroxide solution. The addition of alkali imme- 
litely produced a red colour, and this red colour was also observed 
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In the different alkaline salts of the original hydroxynaphthoic aeid. 
The methoxy-acid, on recrystallisation from alcohol, gave colourless 
needles, melting at 120—123“^ The acid chloride, which was pre- 
pared by the action of phosphorus pentachloride in benzene solution, 
crystallises in fine, colourless needles. The reaction with menthol 
began at 87°, and was completed at 120° in five and a-half hours. 
The eater is a very viscid, pale yellow substance : 

«» -25-43°; air -21-69°. 

df = 1-076 1 dr = l-023 ; 7 = 3-02 cm. 

(a]S -78-27°; [apr -70-32°. 

[M]r -266-2°; [M]" -239-0. 

Minthyl |8-3fe(if),i!yrMpA(Aoa7f.— /3-Hydroxynaphthoic acid was 
converted into the methyl ester by boiling 50 grams with 200 c.c, of 
methyl alcohol and 10 c.c. of concentrated sulphuric acid. It 
yielded 46 grams of crude ester, which, after crystallisation from 
alcohol, consisted of pale yellow needles (m. p. 73 — 74°). This was 
converted in the usual way into the methoxy-ester, boiling at 
217°/20 mm. It solidified, on cooling, in massive plates (m. p, 
45—47°). It was hydrolysed in the ordinary way, and tie acid, 
when crystallised from alcohol, melted at 126 — 130°. It was con- 
verted into the acid chloride by heating with an equal weight of 
phosphorus pentachloride, and, when freed from oxychloride, 
crystallised. The action with menthol began on warming gently. 
The menthyl ester solidified ; it melts at 88-5—90° : 
a? -16-20°; air -14-50°. 

< = 1 083; <71» = l-026; 7=3-02 cm. 

[a]S -48-94°; [a]r -46-84°. ■ 

, [Mjr -166-4°; [M]r -169-2°. 

Menthyl fi-Bemyloxymphthoale, C,„H 5 ( 0 -CjH,)-CO„-C,jH,(.— The 
methyl ester was obtained by acting on the sodium compound of 
j8-hydroxynaphthoic ester with benzyl chloride, and formed a dark 
red, viscid liquid, which could not be distilled. It -was hydrolysed 
with 20 per cent, alcoholic potash. The acid was precipitated as 
a sticky mass, which solidified on keeping, and crystallised from 
alcohol in colourless needles, melting at 130 — 132°. The acid 
chloride was obtained as a hard, transparent, yellow mass by the 
action of phosphorus pentachloride in benzene solution. The 
menthyl ester was prepared by heating the acid chloride with 
menthol to 120° for six and a-half hours. The reaction began a 
85°. The menthyl ester is a brown, transparent solid, 'whic!' 
very viscid at 100°: 

olf -29-46°; al,“ -24-87°. 

<=1-118; C=1'058; 7=3 02 cm. 
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r -87-27“; Ht* -i7-82->. 

‘p,]» - 363-0°; [M]* -324-4°. 

JlltnUiyi o-Toluatej CgH4Me*C02*C]flHj(,. — ^The acid chloride, pre- 
pared by the action of phosphorua pentachloride on the acid, is a 
colourless liquid (b. p. 99 — 103^/11 mm.). The action with menthol 
beraii .-it 68°. The menthyl ester is a colourless, viscid liquid, 
which distils at 213 — 2I5°/25 mm.; 

ITiiilistilled. Distilled. 

of -2.1-45“ • -25-43“ 

0™ 23-05 23-07 

,i».-=0'!)982 ; di'" = 0 9383 ; 7=3-02 cm. 

[aJJ - 84-35°; Wi,”' -81-41°. 

[MJf -231-1°; [M]“» -2-23-1°. 

Menthyl m-toluate was prepared as above. The acid chlonde is 
■ a colourless liquid, boiling at 136— 138°/31 mm. The reaction with 
menthol began at 97°. The menthyl ester is a colourless, rather 
viscid liquid, boiling at 228 — 229°/36 mm.: 

OndistilUd. Distilled, 


of , -26-4?” -23-31“ 

o™ ; -24-29 24-18 


(i;''=099(6 ; dr = 0-9352 ; 7 = 3-92 cm. 

[a]S’ - 67-59°; [a]r -85-63°. 

[M];’ -241-0°; [M]“» -234-7°, 

Menthyl ^-ioluate was prepared as above. The acid chloride is 
a colourless liquid. The reaction with menthol began at 78°. The 
menthyl ester is a colourless, crystalline substance, boiling at 
196— 198°/11 mm., and melting at 40 — 41°: 

Undhtillcd. Dietilled, 

of - 27 02" -26-99“ 

«'* 24-36 21-40 

df= 0-9937 ; d™ = 0-9336; 7=3-02 cm. 

Wf - 89-93°; [a];,™ -86-56°. 

[MJS -246-4°; [Mp -237-2°. 

Menthyl Phenylacetate, C.H.-CHj-CXlj-CicHij.— The action of 
menthol on phenylacetyl chloride began at 50°. The ester is a 
colourless, mobile liquid, boiling at 192— 197°/10 mm. : 

Umlistilled. Distilled. 

»f -20-85“ -20-79” 

»r 18-74 18 61 

<= 1-002; i7f=0-9400; 7=3-02 cm. 

Wf -68-70°; [ap -65-56°, 

[M]f -188-2°; [Mp -179-6". 
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Mtnthyl btmoate, CsHs-CO^-CipH,,, was obtained by the action 
of menthol on benzoyl chlofide, which began at 88°. The ester 
is a colourless, crystalline solid, melting at 64°. In order to deter- 
mine the rotation and density at 20°, the rotation at 100° was fitst 
determined, and the liquid allowed to cool somewhat, when a current 
of water at 20° was allowed to run through the jac.ket of the 
polarimetcr tube for some time. As soon as the first indications o( 
crystallisation appeared, a reading was taken, and the process 
repeated. The density was first taken in the pyknometer at 100» 
and then the liquid supercooled in water at 20°. As crystallisation 
always commenced at the ends of the limbs, it was found that ly 
keeping the ends warm by touching them occasionally with the tip 
of a Bunsen flame, crystallisation could be prevented for any length 
of time: 

a? -27'83°; 0* -26'45°. 

df=l-002 ; df =0-9417; 1=3-02 cm. 

H* -91-95°; [a]r -89-47°. 

[M]^ -239-0°; [5I]r -232-7°. 


The following table contains the analytical results : 



Snb.stance 


C 

0 

IT 

Ester. 

tiikeu. 

CO.f 

1 I 2 O. 

fountl. 

calc, 

fcuud, 

o-Metlio.'cybenzoic ester.... 

. 0-1409 

0-3855 

0-1149 

74-64 ] 


9-05 '1 

m-Methoxybonzoic „ .... 

. 0-1304 

0-37 21 

0 1083 

71-39 

74 --IH 

8-8-2 1 

p-Methoxybeu 2 oic ,, ... 

. 0-1542 

0-4200 

01248 

74 27 


8-1)9 ! 

o-Ethoxybenzoic ,, 

. 01423 

03874 

0-1184 

74-27 ' 


9-17) 

M-Elho.xybenzoic 

. 0-1432 

0 3921 

0-1197 

74 68 

'74-56 

9-30 b 

;j-EthoxybeTizoic „ .... 

. 01.'i44 

0-4216 

0-1295 

74-47 


9-32J 

o-Propoxybeazoic „ .... 

. 0 1041 

0-4539 

0-1385 

75-50^ 


ni] 

Tji.Propoxybenzoic ,, ... 

. 0-1645 

0-4558 

01410 

75-60 


9-50 

;»-Proptsyb8nzoic 

o-Moftopoxybenzoic ester. 

. 0-1551 

0-4289 

0-1330 

75-44 

.75-50 

9-53 } 

. 0-1680 

0-4560 

01404 

74-10 


9-29 1 

ith-wePropoxybenzoic ,, . 

. 0-1674 

0-4610 

01412 

75-20 


9-37j 

o-woAinyloxybenzoic „ . 

. 0-1618 

0-4508 

0-1431 

76-0 


9-831 

m.tsoArayloxybi’nzoic „ . 

. 0-1560 

0-4-280 

0-1374 

75-43 

•76-30 

9-65 'r 

p-woAmyloxybenzoic „ . 

. 0-1432 

0-3982 

0-1265 

75-90 


9-81 ) 

o-AUyloxybenzoic „ . 

. 0-1587 

0-4410 

0-1274 

75-80 


8 '921 

;?-Aliyloxybenzoic „ . 

. 0-1589 

0-4414 

01261 

75-80 


8-82 1 

o-Benzyloxybenzoic. „ . 

. 0-1612 

0-4620 

0-1061 

78-20 

■78-70 

7-32 1 

p-Benzyloxybenzoic „ . 

. 01618 

0-4653 

0-1231 

78-50 

8-45 f 

a-Methoxynaphthoic ,, . 

. 0-1639 

0-4C55 

01221 

77-65 

77-70 


;8-Methoxynaphthoic „ . 

. 0-1357 

0-3865 

O'lOOS 

77-67 

8-2d I 
7-62 

;8-Benzyloxynaphthoie e-stcr 0'1649 

0 4849 

0-1132 

80-29 

80 76 


o-Dimethylaminobenzoic ester : 0-2264 gave 9-5 c.c. N, (moist) at 
19° and 752 mm. SF=4-80. Calc., N=4-90per cent. 

p-Dimethylaniinobenzoic ester; 0-2105 gave 8-3 c.c. Nj (moist) at 
21° and 744 mm. K=4-62. Calc., N = 4-90 per cent. 


We gratefully acknowledge the help of Mr. 0. E. C. Ferry m 
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the preparation of the three ethoxybenzoic esters. We also desire 
to thank the Research Fund Committee of the Chemical Society for 
funds which have defrayed the greater part of the cost of the 
materials used in the above investigation. 

Tub UslvinalTV, 


CIjXXXV. — A Studif of Some Unsaturatcd Compounds 
Cotiiaining the, t^ert.-Butyrnl Group. Part 1. 


By Alfred Ahchieald Boon and Fobsvth James Wiisok. 


Onb of us has recently shown that the action of phosphorus penta- 
sulphlde on desylpinacoline appears to’ be abnormal (this vol,, 
p. 12u7). With the view of investigating the action of organic 
compounds of sulphur on substances containing tho (ert.-butyryl 
groupj we intend studying some of the ketones having the general 
formula R'CHiCH'CO'CMej, where E is invariably an aryl radicle. 
Some years ago a r jmher of such compounds, which are related 
to henzylidenepinacoline (Ser., 1897, 30, 2268), were prepared by 
ui, One of these, namely, furylidenepinacoline, 
CiHjO-CniCH-CO-CMes, 

a pale yellow, oily liquid with a very characteristic odour, was found 
to be vigorously attacked by bromine with apparent decomposition ; 
so we were induced to try the action of bromine on some 
of our other preparations. The results of our investigation on 
piperonylidenepinacoline form the subject of this communication. 
By means of aqueous sodium hydroxide, pipcronal can be condensed 
with pinacoline in alcoholic solution, with the formation of 
'pipci'OinjIideTicpinocolhic (a-tert.-ti/tyryZ-jS-ynpcrony/ctAylcne), ac- 
cording to the following equation ; 

CH;;o.,:c„H 3-CHO + CH3-CO-CMe3= 


CIl2:02.CjH3-CH;CH-C0-CMe3 -t HjO. 
This compound melts at 94 — 95°, and is attacked by bromine at 
tile ordinary temperature, forming chiefly piperonylidenepinacoline 
dibmraide, ClhlOjlCjHs-CHBr-OHBr-CO-CMe, (m. p. 138—139°), 
and also, to a small extent, another substance, which apparently 
IS a monobromo-componnd (m. p. 110 — 111°), and may be repre- 
sented by either of the following formulae: 

CHjlOjlCjHj-CHlCBr-CO’CMes CHalOalCBlIs-CBrlCH’CO'CMes. 
«-Corapound. /S-Compouud. 

In trominating piperonylidenepinacoline, we tried various 
vents. Chloroform was found to be the best, glacial acetic acid 



1?52 BOON AND Wilson ; a STtfDY or sokE tjESAitRAftiD 

suitable, but carbon disulphide of very little value, very poor yieij, 
being obtained in this case. 

When piperonylidenepinacoline dibromide was boiled with abso 
lute alcohol, after a time it was found that the latter gave an acid 
reaction, and a compound was ultimately obtained wbirh still 
contained bromine. These facts, coupled with our analysis of the 
substance, appeared to show that one of the bromine atoms of 
piperonylidenepinacoline dibromide had been replaced by an 
ethoxy-group : 

+E10H 

CHjiOjiCallj-CHBr-CHBr-CO-CMea — — 

or CH 2 :Oj:CaH 3 -OH(OEt)-CHBi’CO-(;M,.j 

This compound melts at 82—83°, and was found to be identical 
with that produced by bofling piperonylidenepinacoline dibromide 
with one molecular proportion of potassium hydroxide in alcoholic 
solution, the above reaction no doubt taking place, but the hydro- 
bromic acid in this case being neutralised by the alkali present. 
When, however, piperonylidenepinacoline dibromide was treated 
with two molecular proportions of potassium hydroxide in alcoholic 
solution, three compounds were obtained. One of these, which 
cohstituted the chief product of the reaction, was eihxy- 
piferonylidenepimcoline, which we have provisionally formulated 
as the 8-oompound, CH 2 l 02 lCaH 3 ’C( 0 Et)lCH'C 0 ’CMe 3 (m, p. 
112—113°). 

The other compounds were : a substance having the same com- 
position as the j8-compound and probably isomeric with it (u-com- 
pound)’ (m. p. 86 — 87°), and also a substance containing bromine, 
which appeared to be identical with the ethoxy-derivative (o or 3) 
(m. p. 82 — 83°) already referred to. 

The latter substance seems therefore to be the initial product oi 
the reaction, and hence the possible changes involved in the 
formation of the compounds, obtained when an alcoholic solution 
of potassium hydroxide is allowed to act on piperonylidenepinacoline 
dibromide, may be represented by the following scheme : 

I. R' CHBr -CHBrR' + EtOH = R-CHBi •CH(OEt)R'(u) -b HBr 

(neutralised by KOH) 
or R-CH(OEt)-CHBrR'(;8)-fHCr 

(neutralised by KOR) 

II. R-CH BfCH (OEt)R’ -b KOH = R-CH:C!(OEt)R'(<i) -b KBr -b HjO. 

(M. p. 86-87’l. 

and R-CH(0Et)-CHBrR'-bKOH=R-C{OEt):CHE'(^) + 

(U.p. 112— 11.8°1 KBr-blfiO- 

iwhere B and R' represent respectively CHglOjICsHs' and •CO'CMcj- 
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Xliese ethoxy-compounds may, however, be stereoisoiperides, and 
it is interesting to note that they are'analogues of the ethyl ether 
of dibenzoylmethano obtained by Enhemann and Watson in their 
critical study of Wislicenus s isomeride of dibenzoylmethane (Trans , 
1904, 85, 466). Piperonylidenepinacoline, when acted on by 
hydrosylamine hydrochloride at the ordinary temperature, yields 
an laiiiie (“■ P- 144— US^). 


Experimental. 

Pifemmilidenepinacoline (atext.-Bulyrylfi-yiperonyhthylent) 
CHilOjiCoHj-CH.-CII-CO-CMes. 

To a solution containing 90 grains of piperonal and 64 grams of 
pinacoline in 450 c.c. of absolute alcohol, 100 c.c. of a 10 per cent, 
solution of sodium hydroxide were added. This mixture was heated 
tor ten minutes on a water-bath, and then kept for twenty-four 
hours at the ordinary temperature. 

The crystalline mass thus obtained was collected, and to the 
filtrate 50 c.c. of a 20 per cent, solution of sodium hydroxide were, 
added. After keepir g for a day, a crystalline precipitate was 
again obtained; this was collected, and the filtrate, to which 25 c.c. 
of a 20 per cent, solution of sodium hydroxide were added, was 
kept for two days. A further yield of the crude crystalline pr^uct 
waa thus collected, and the filtrate precipitated with water. The 
various crops of the crude mother substance obtained in these 
operations were purified by crystallisation from boiling alcohol. 
The yield was extremely good : 

0'1824 gave 0-4823 COj and O'lUI HjO. C = 72-]l ; H = 6-95 

0-1891 „ 0-5007 COii „ 0-1179 HjO. C=72-2lJ H = 6-93'. 

0-1993, in 48-15 of nitrobenzene, gave At — —0-127°. M W =228 

CiiDisOj requires C = 72-4 1 ; H = 6-89 per cent. M. W. = 232. 

Piferomjlidenefinacoline melts at 94—95°. When crystallised 
ram absolute alcohol, it is obtained in pale yellow needles. It is 
«ry soluble m benzene or chloroform, but less so in light petroleum. 


Action of Bromine on Piperonylidenepinacoline. 

As stated in the introduction, chloroform was found to be the 
reaction. Piperonylidenepinacoline was dis- 
the calculated quantity of dry bromine 
solvmt ’w chloroform, was gradually added, and the 

vas th/ f removed by a current of dry air. The residue 

good crystallised from glacial acetic acid. A very 

pc (75 per cent.) of piperonylidenepinacoline dibromide, 
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CHj:02:CeE8*CHBr'CHBr(X)-CM^, which was the main proda,,; 
waa thus obtained : 

0-2548 gave 0-2458 AgBr. Br=4r02. 

0-1171 „ 0-1124 AgBr. Br=40-93. 

Ci4Hj803Br2 requires Br=40-81 per cent, 

Piperonylidenepnaeoline dibromide melts at 138—139°, and cm 
be obtained in colourless needles from light petroleum, in which it 
is sparingly soluble. It dissolves readily in benzene, but less so in 
acetic acid. In this reaction, to a small extent, another substance 
was obtained in short, colourless prisms from light petroleum. It 
was found to be more soluble in acetic acid (and the other solvents 
mentioned above) than the dibromide, and appears to be a mono- 
liTomide of fiperonylidenepnaeoline : 

CHj'.OjlCeHj-CHlCBr-CO'CMej, ocompound, or 

CH2l02;CeHj‘CBr;CH-C0-CMe3, iS-compound. 

This substance melts at 110—111°, and is apparently uiisaturatci), 
as it combines with bromine in chloroform solution ; 

0-1659 was found equivalent to 5-15 c.c. A/lO-AgNOs, Br = 24-83. 

CuHj503Br requires Br=25-72 per cent. 

A number of analyses were made of this compound, but in even 
case the result obtained was low. 

Action of Ethyl Alcohol on Piperonylidenepnacoline Dihrmiii: 

Formation of BromoethoxypipeTonylidmepnacoline. 

CH2:02;C,H3'CHBfCH(0Et)-C0-CMes, ocompound, or 
CH2;02:C3H3'CH(0Et)-CHBr-C0-CMe3, j3-compound. 

Piperonylidenepinacoline dibromide was boile(i with absolute 
alcohol, in which it gradually dissolved, the solution giving an acid 
reaction. After about four hours’ boiling, the solution, on cooling, 
deposited fine, colourless needles, which were collected and re- 
crystallised from boiling alcohol. As mentioned above, in this 
reaction an atom of bromine in the dibromide is apparently replaced 
by an ethoxy-group: 

0-1474 was found equivalent to 4-10 c.c. A/lO-AgNOj. Br=^ 22-25. 

CijHjiOjBr requires Br=22-40 per cent. 

Bromoethoxypiperonylidcnepinacoline melts at 82 — 83°, and can 
also be obtained by the action of one molecule of potassium 
hydroxide on an alcoholic solution of piperonylidenepinacoline di- 
bromide. An estimation of the bromine contained in the compound 
obtained by this method gave the following result : 

0-1850 was found equivalent to 5-20 o.c. A/lO-AgNOs. Br=22 49. 

CijIIjiOjBr requires Br= 22-40 per cent. 



COMPOUNDS COfITAlNINO TBE TBtiT.-BOTTEyL GROUP. 1766 

(The average result of a number of analyses, made with samples 
jbtained by both methods of production, gave Br=22’12 per cent.) 

^c(io» of Potasiiavlf Hydroxide (2 mols.) on Fiyeronylidene- 
pnaeoline Dibromide in Akoholie Solution; Formation of 
^thoxyyiperonylidenejmacoUne (o and 0). 

CH2i02iC6H3'CH'’C'{OEt)‘CO‘CMc3, u-compound ( (), and 

CH2:Oa:C6H3-C(OEt):CH-CO-CMe3, i8-compound (J). 

Piperonylidenepinacoline dibromide was dissolved in hot alcohol, 
and the necessary quantity (2 mols.) of potassium hydroxide dis- . 
solved in absolute alcohol added; potassium bromide was at once 
precipitated, and, to complete the action, the mixture wae warmed 
for one hour on tbc water-bath. The solution, after being filtered, 
was evaporated, and the residue extracted with ether to remove 
potassium bromide. The ethereal solution was next evaporated, 
and the residue reerystallised from light petroleum. In this way 
there was obtained a colourless, crystalline substance, which, after 
recrystallisation from alcohol, aud then from a mixture of benzene 
and light petroleum. , melted at 112 — 113°. This constituted the 
miiu product of the Reaction. From the mother liquor there was 
ohtained— in small amount only— a colourless, crystalline sub- 
stance, which, after recrystallisation from alcohol, melted at 
86—87°. The light petroleum mother liquors, on evaporation, gave 
a large quantity of oil, which, after some time, partly solidified, 
giving a further yield of the main product (m. p. 112 — 113°), 
whilst the residual oil, on cooling and long keeping, solidified to some 
extent, and yielded a substance melting at 82—83°, whieB in its 
general behaviour was apparently identical with the substance, 
CEj:Oj:C,n3-CHBr-CH(OEt)-CO-CMe3 or 

CHj:O2:CcH3-CH(0Et)-CHBr-C0-CMe» 

already mentioned. 

The analytical results for the substances melting at 112 — 113° 
and 86 — 87 ° are as follows : 

Substance melting at 112 — 113°. 

01123 gave 0-2857 COjand 0-0750 HjO. 0=69-43; H=7-48. 
0-1195 „ 0-3044 COj „ 0 0782 H^O. 0 = 69-46; H = 7-28. 
O’SOlO'i in 25-33 of nitrobenzene, gave if = -0-290°. M.'W'.=285, 
^ioH2oOi requires 0 = 69-56; H=7-24 per cent. M.W.=276. 

Substance melting at 86 — 87°. 

0 1382 gave 0-3563 COj and 0-0907 H^O. 0 = 70-09; H=7-29; 

CjsHmOi requires 0 = 69-56; H=7-24 per cent. 
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Action of Hydro/tylamiae on Fiyeronylidencpinacoline. 

Piperonjlidenepinacoline yields an oxime, CuHnOjN, This 
prepared by tbe action of 2‘08 grams of*hydroxyIaiiiine hydro- 
chloride on 2 32 grams of the ketone in presence of 3 grama of 
potassium acetate. The oxime was precipitated by the addition of 
water, and purified by recrystallisation from alcohol. It is a colour- 
less, crystalline substance, melting at 144 — 146° : 

0T 880 gave 9'8 c.c. Nj (moist) at 16'G° and 741 mm. N = 5 ’ 92 , 

0T630 „ 8'5 c.c. (moist) „ 21'6° „ 767 mm. 'N’=5-94, 
CijHijOaN requires N = 5'67 per cent. 

We are continuing this investigation, more particularly with the 
object of obtaining some knowledge of the constitution of the ethoxy- 
derivatives mentioned above, and of extending our work to sub- 
stances having the general formula R-CHICH'CO'CMcj referred to 
in the introduction. 

Chemical Labouatories, 

Hkriot Watt College, Edinburgh, 

AND 

OiAsoow AND West of Scotland Technii’al Colleob, Glasgow, 


'CLXXXVI . — Carboxylic Acids of cyclollexanme and 
, some of its Derivatives, 

By Henht Dent Gardner, William Henm Perkin, jiin., and 
Hubert Watson. 


The present investigation had for its principal object an attempt 
to devise a method by which certain nnsaturated acids, required 
for synthetical experiments in the terpene group, could be obtained 
in quantity sufficient for that purpose. It has, for example, already 
been shown (Perkin and Tattersall, Trans., 1905, 87, 1085) tliat 
fw-toluic acid is converted by reduction and subsequent bromination 
and elimination of hydrogen bromide into a mixture of 1-methyl- 
and A*-cyc^ohexene-3-carboxylLc acids: 




and CHMe<C 
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tot the process, involving, as it does, reduction with sodium and 
' ’ -’-ol, is an unpleasant and tedious one, and, furthermore. 


the isomeric acids are- dMcult to separate. Consequently, the 
terpineols and teipenes obtained from these acids could not be 
investigated in so thorough a manner as was desirable. 

Now, it seemed possible that a more convenient method of 
preparation of l-methyl-ia^;yn^]jgxj„g.3 might 

result from the following series of decompositions. 

l.MethyIcydohexan-4.oue, which .is now readily obtained in 
quantity from p-cresol by the Sabatier-Sendcrens process, might be 
readily converted into l-methylcycfohexan-4-one-3-carboxylic acid 
hy the action of sodamide and carbon dioxide, and this acid, on 
reduction, should yield l-methylcpc7ohexan-4-ol-3-carboxylic acid, 
from which by the elimination of water, l-methyl-i3^;j,cf„i,exgj|g! 
3 carboxylic acid might be expected to result: 

CHMe<CH^(CO,H)^^^ ^ 




In a later communi ation it will be shown that this nnsaturated 
acid may, in fact, be conveniently prepared by this process, and in 
quantity sufficient to allow of the complete characterisation of the 
terpmeol and terpene derived from it. It has also been found 
possible to prepare sufficient of this acid to allow of its resolution 
by means of tbe brucine salt, and the preparation and examination . 
of the active terpineols and terpenes derived from the d- and 
■Mds thus obtained is in active progress. There can be no doubt 
that other unsatnrated acids of this kind will result from a similar 
senes of reactions carried out with the aid of suitable derivatives 
cyriohexanone The action of sodium or sodamide and carbon 
mx.de on cyclic ketones does not appear to have been investigated. 

deals with the conditions under 

rtlLri ““■I"'"' ^^duotion of the 

g ketonic acids to the corresponding hydroxy-acids. 

wlnoue If ’ "ere made with cyclo- 

ch,<ch,:ch^o^h)>^o, 

cion'ti 

•■e ester of this acid had already been prepared' by Dieckmann 

fi z 2 
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1901, 317 / 93) from ethyl pimelite >y the action of 

Sodiumr 



CHj-CHj-CO^Et 

CHj-CHj-COjEt 



•hut, owing to ita instability, it was not found possible to obtain 
the free acid by the hydrolysis of this ester. cycfoBexanona 
2-carboxylic acid melts and decomposes at 81 — 82°, and gives aj 
intense purple coloration when ferric chloride is^added to its aqueoas 
solution. It is readily reduced by sodium amalgam to eydo. 
hexanol-2-carboxylic acid (hexahydrosalicylic acid) : 



which melts at 111°, and had already been obtained by Dicckmaiin 
{Her., 1894, 27, 2745) from ethyl cyrfohexanone-2-carboxyIate by 
reduction with sodium amalgam and water. It is well known that, 
when salicylic acid is reduced in Moamyl-alcoholic solution with 
sodium, it does not yield hexahydrosalicylic acid, but that fission 
of the ring occurs, and the product is pimelic acid. Einhorn and 
Meyenberg {Ber., 1894, 27, 24C6), however, showed that anthranilit 
acid may be reduced to hexabydroanthranilic acid, and that this 
acid, when treated with nitrous acid, is decomposed with formation 
of hexahydrosalicylic acid : 





We next experimented on the action of sodamide and carbon 
dioxide on l-methykyf?ohexan-2*6ne, and obtained l-wMhykj(\> 
kexan-2-one-Z-carboxijlic acid, and from this, by reduction with 
sodium amalgam, we prepared l-methylcyclohexan-2-ol-^-carhoxyUt 
acid. 

With regard to the constitution of the keto-acid, it is clear that; 
there are two isomerides which might conceivably be produced by 
the action of sodamide and carbon dioxide on l-methyl(;f^'c/»hexaii- 
2 -one, namely : 


CHSIe<^‘^(^^^)>CIIj and CO2H-CMe<gg'^0pCH, 


l-Methykt/c/ohexan-2-one-3‘ 
carboxylic acid. 


l-MethylcycZohexan*2-oiie-I- 
carboxylic acid. 


Since, however, the acid actually produced gives an intense 
coloration with ferric chloride, it cannot be 1 -methylcyrfohesnn- 
2-one-l-carboxylic acid, and must therefore be l-methylcycl<>l>®“ 
2-pne-3-carboxyiic acid. More interesting results were obtaine 
Sraring the coufse’of our experiments on the action of sodamide an 
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carbon dioxide on l-nletiiylcyc/oliexan-S-one. We investigated, in 
the 6rst place, tdie behaviour of tbfi cfZ-ketone under these conditions, 
and found that it was comparatively readily converted into a 
keto-acid, which is probably ^X-l-methplcychhexan-Z-oneA-earh’ 
oxylic acid: 

l)ut in wiiich the -carboxyl group may possibly occupy, the 

2-posifcioii. 

This acid melts at 100 — 103°, yields an ester distilling at 
132_135 c/ 24 mm., and is reduced by sodium amalgam to 
H-l-methylcyclohemn-S-olA-earboxt/lic acid (m. p. 129—130°). 
Ethyl l-met-hylc!/cfohexan-3-one4^;arboxylate had already been 
prepared by Kbtz and Hesse {Annakn, 1905, 342, 310) from 
l-methylcyefobexamS-one by condensation with ethyl oxalate and 
suhserinent distillation of the ethyl l-methylcycfohexan*3'One- 
l-oxalate thus produced : 

CHJte<^Us;^y^>CH’00'C02l?t = 

CO + CHMe<®^^“^®>OH-CO,Et. 

These investigators give 1160/12 mm. as the boiling point of 
this ester, and they were unable to obtain the free acid by 
hydrolysing it, because of the readiness with which it is decomposed 
into methykyciohexanone and carbon dioxide. 

We next investigated the action of sodamide and carbon dioxide 
on d-l-methylcyclohexan-S-one from pulegone (Wallach, Anwtlm, 
1896, 289, 339), and found that, under the conditions described 
in the experimental part of this paper, this ketone, of specific 
rotation [a]p + 8 8°, is converted into AA-mc.thylc'jiAohf xart'^-onc- 
i-mrioxylie acid, which melts at 102—103°, and has [a]j, +97-2° 
and the ethyl ester of which has [a]„ +84-16°. When the d-keto.’ 
acid was reduced with sodium amalgam, it yielded a d-l-m««%f- 
^aahcxan-S-oU-cnrboxylic acid, which melted at 129—130° and 
Hd ~31 8°, the sign of rotation having changed during reduo- 
lon. Probably direct or indirect elimination of water will convert 
18 acid into d-l-methyl-A^-rprfohexene 4-carboxylic acid ; 

this probability is being tested by experiment. 

of l-nietfayIi;yrfohexan4<ine 

Wide and carbon dioxide seems to show that this ketone ' 
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reapts much more readily with this reagent than is the case witj, 
the cyclic ketones which have already been mentioned, 
conditions, which have been carefully worked out (p. 1769)^ a 
■of at least 40 per cent, of l-nic«%/cycMeiCora-2-0)ie-3-ca,;,„j,yjj^ 
•mid’. 

is quite easily obtained. This acid melts at 101°, and is converted 
by reduction, into l-meikylcytlohexan-A-ol-^-carloxylic add, whicll 
melts at 114°, and, on distillation under diminished pressure ig 
decomposed with elimination of water and formation of \-mtthyl. 
L^<yc\oJiexeneA-carhoxylic acid : 

The description of the results which have been obtained during 
a long investigation of this acid and its derivatives is reserved fop 
a future communication. 

During the course of the experiments, which have been brieflv 
summarised in the preceding pages, it appeared to us that it would 
be interesting to include 1-menthone in the scope of this investi- 
gation, and the first results which we obtained seemed so puzzling 
that we extended our experiments also to (•/-isomenthone. 

When 1-menthone is treated with sodamide and carbon dioxide, 
under the conditions described on p. 1770, it yields a syrupy mono- 
carboxylic acid, which doubtless has the constitution: 

since it gives a purple coloration when ferric chloride is added to 
its alcoholic solution. The ester of this acid distilled at 143—146°/ 
12 mm., and is evidently structurally identical with the ester wiici 
Kdtz and Schwarz {Annalen, 1907, 357, 210) obtained from ethyl 
j8-methyl-6*isopropyIpimeIate by the action of sodium: 

and which distilled at 145 — 149°/ 14 mm. and gave a violet 
coloration with ferric chloride. As well as the above menthonemono- 
carboxylic acid, a dicarboxylic acid is produced during the action 
of sodamide and carbon dioxide on ^menthone, and this me 
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at about 121 — 128°, and is probably a mixture of the cis- and 
irans mixlifications of the formula 



During repeated recryatalliaation from ether, much decom- 
position took place, but we were ultimately successful in obtaining 
a small quantity of a dibasic acid from the mixture, which melted 
at and appears to be one of the above modifications in a pure 
state. 

This acid cannot have the constitution; 


CHMe<^ 


CH, 


-CH.,- 




because, its solution in alcohol does not give a coloration with ferric 


chloride ; its formation may be explained in the following manner. 
The sodium derivative of isomenthone is partly converted, by the 
action of carbon dioxide, into the sodium salt of womenthone- 
carboxylic acid, which then reacts with some of the unchanged 
sodium isomenthone to yield the disodium derivative: 


CH. 

(or its eniilic modification), and this is then converted, by the 
subsequent action of the carbon dioxide, into the disodium salt of 
isomentlionedicarboxylic acid ; 


CHM®<C(cbjNa)2^TO>C’*’*^3®f»- 

Menthonecarboxylic acids, possessing similar properties to the 
above, have already been described. In 1891 {Ser., 24 , 3396) 
Briihl, Biltz, and Cantzlcr treated ordinary l-menthone with sodium 
wire and carbon dioxide, and obtained a semi-solid mass, .which 
was clearly a mixture of menthone-mono- and -di-carboxylic acids. 
By treatment with light petroleum, the oily monobasic acid was 
removed, and was not further investigated, and the insoluble, 
crystalline residue, after crystallisation from ether, melted at 
128'6° and was shown by analysis to be a menthonedicarboxylic 
acid. Oddo [Gazzetta, 1897, 27, ii, 97) subsequently investigated 
the action of sodium and carbon dioxide on 7-menthone, and 
obtained a syrupy menthonemonocarboxylic acid and a dicarboxylic 
ocid, which melted at 140—141°. 

These investigators do nob appear to have determined the rotation 
0 em acids, and, when we proceeded to investigate the acids 

0 1 prepared, we found that the monobasic as well as the 
rotat™ obtained from 7-mentbone were both strongly dextro- 
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. ;®&' Ve8tilt;ied' us to prep*e ’&‘‘quanlitj"(^ iHlo^lioiie froi, 
JripOT&one. by tie action of sulphuric acid (Bccldnann* Annaten 
iSSj,- 260, 334), and on treating this with sodamide and carbon 
djqiide under exactly the same conditions as before, we found 
tost both the mono- and di-basic acids were again strongly dextro- 
rotatojry. 

‘ large number of experiments were then made with different 
samples of 1-menthone and d-isomenthone, and the results, which are 
summarised in the following tables, show that whatever the rotation 
of the original f-menthone or <t»somenthone may be, the resulting 
mono- and di-basic acids are always dextrorotatory, and yield dextro- 
rotatory ijomenthones on distillation. 


Tasle I . — koMenthonemonocarhoxylie Acid. 


Rotation of 
original menthone, 
Wt. 

-24-6* 
-191 
-7-3 
+ 8‘8 
+ 23-6 
-20-3 
-191 


Rotation of the 
monocarboxylic acid, 

+ 22 - 6 * 

+ 20-8 
+ 19-4 
+ 18-4 
- +22-5 
+ 28-7 
+ 28-3 


Rotation of the 
isomonthone rogcueratod 
from the acid, 

[a].- 

+ ]9-0“ 

+ 17’9 
+ 17-1 
+ 16-9 
+ 18-2 
+ 15-4 
+ 15-8 


The last two experiments were made under special conditions 
mentioned on p. 1771, 


Table II, — isoMenthon^dicarboxylic Acid. 


flotation of 

M. It. of ■ 

Rotation of 

Rotation of the iso- 
menthone regenerated 

original menthone. 

diha.<;ic 

the dibasic acid. 

from the acid. 


acid. 

Wd- 

[«]«. 

-24-0'’ 

127—128" 

+n6-8" 

— 

+23*6 

124-126 

+ 107-2 

— 

-191 

122-123 

+ 102 4 

— 

-191 

115 

+ 100-3 

- 

-191 

135 

+ 121-4 

+ 80 2* 

-191 

144 

+ 124-4 

+ .83-3 


' We next observed that, when /-menthone is converted into its 
sodium derivative by the action of sodamide on its ethereal 
solution, f/^somenthone is obtained on treatment with acids, and 
also that the latter by similar treatment merely suffers a slight 
change in rotation. Thus, in two experiments, /-menthone with 
[o]jj —20*3°, after treatment with sodamide, had [ajp +12'0^ 

,+ 16'8®, and (/-/^omenthone with [o]|, -l-14‘2°, after treatment wit 
Bodamide, bad [ajj, +15'8^. It had previously been observed that 
^^pthono is converted at least partly into i^’iomenthone when 
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jt is treated concentrated TOids or boiled witb, alcoholic 
potassiini^ or sodiuK hydroxide, and these facta and the behaviour 
in tables I and II may be possibly explwneil in the 
following way. 

Menthone : 

chm.<«h^:^h*>ch.ca. 

contains two asymmetric carbon atoms, a and h, and the isomerism 
of menthone and isomenthone is due to differences in the nature 
of these. 

For . the sake of argument the asymmetric carbon atoms in ‘ 
f-menthone may be represented by the signs — , and it is clear 
that when /-menthone is converted into its sodium derivative: 

or is treated with any agent which brings about enolic change, 
tie asymmetry of the carbon atom J disappears, and the activity of 
the sodium derivative is due entirely to the carbon atom a. 

When the sodium d rivative is decomposed by acids, the carbon 
atom b again becomes asymmetric, and it is probable that the 
presence of the active asymmetric carbon atom a causes the atom h 
to he produced, to some extent at least, in active form ; in other 
words, an asymmetric synthesis is accomplished. The d-ieo- 
menthonc which is always produced under these conditions is 

therefore probably a mixture of a, h = and -+, the Tatter 

predominating. 

This explanation accounts, in a simple manner, for the very^ 
varying rotations which have been so often observed as the result 
of preparing different samples of menthone and isomenthone by 
•lightly different methods.. Apparently the highest rotations 
which have been recorded for these substances are f-menthone, 
[«Jd -SS- ie", and d-isomenthone, [o]„+35-l° (Beckmann, J. nr 
««„ 1897, [iij, 55, 24, 28). 

It will be seen from table II that the purest specimen of d4so- 
menthonedicarboxylic acid, which we were able to obtain, melted at 
, and on distillation yielded a 'I-isomenthone with [a]j, + 33-3° 
“which was therefore probably almost pure. On the other 
m* t* doubtful whether f-menthono has ever been prepared 

free from cf^somenthone. 
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Eefebisehtal. 

cyc\oIIexanone'%carbDxyUc Acidf 



Although this acid is so unstable, no have succeeded in Uolatm 
it in some quantity, and have analysed it and determined sobb 
of its properties. The details of the preparation are as follow 
■cycfoHexauone* (5 grams) is dissolved in pure dry ether, tnely 
powdered sodamide (2 grams) added, and the mixttire warmed until 
the sodium derivative has completely separated. A current of 
carbon dioxide, which has been thoroughly washed and very 
carefully dried, is then passed slowly through the mixture tor two 
to three hours at a temperature of 35°, the whole being well 
shaken from time to time and great care taken to exclude every 
trace of moisture. When the reaction is complete, the flask is 
cooled, and the product decomposed with ice and dilute hydro- 
chloric acid and repeatedly extracted with ether. The ethereil 
layer is then shaken with a concentrated solution of sodiuin 
carbonate, the alkaline solution quickly cooled with powdered ice, 
acidified with dilute hydrochloric acid, and the ryciohexanone- 
2-carboxylic acid, which separates as an oil, is extracted with ether, 

The ethereal solution is dried, the ether partly evaporated on 
steam-bath under diminished pressure, and the remainder allowed 
to evaporate in the air, when crystals of the acid are gradually 
deposited. 

These are left in contact with porous porcelain until quite dry, 
and then recrystallised from ether: 

0'1438 gave 0-3105 COj and 0-0919 H^O. C=58-9; H = 7-l. 

CjIIijOj requires C=59-l; H = 7-0 per cent. 

Oti titration with JY/lO-sodium hydroxide, 0-1314 neutralised 
0-0504NaOH, whereas this amount of a monobasic acid, 
should neutralise 0-0512NaOH. 

eyQlaHexanom-2-carboxylic acid softens at 79°, and decomposes 
at 81 — 82° into eyefobexanone and carbon dioxide. It is readily 
soluble in water, and the aqueous solution gives a deep violet 
coloration on the addition of ferric chloride. It dissolves readily 
in ether, alcohol, benzene, or light petroleum, and separates from 
ether in glistening needles. 

Reduction to eycloTf exanol-2-carboirylic acid, (bexahydrosalicylm 

* The ci/e?ohexanone employed in these experiments was ohUineA fiom Penkiic 
Frtres, and carefully pm-ified hy conversion into the sodium hydrogen snip i e 
derivative ; it distilled at 155—1567755 mm. and crystallised readily. 
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-^PrelimuiAry experiments stowed that in many cases the 
boxylic aciti® cyc/ohexanone and its derivatives are either 
ofc reduced at all by sodiuiu amalgam under ordinary conditions, 
if reduced, that the process is extremely slow and often 
incomplete. The following modification yields, however, in most 
cases, excellent results. 

cyrfoHexanone-S-carboxylic acid (5 grams) is dissolved in a 
dilute solution of sodium carbonate, freshly prepared 3 per cent, 
sodium amalgam (300 grams) is slowly added, and the solution 
kept nearly neutral by passing a slow current of sulphur dioxide. ■ 
The product is acidified and extracted once or twice with' ether 
in order to remove traces of unreduced kcto-acid, the liquid is then 
saturated with ammonium sulphate, and extracted several times on 
the machine. The extract is dried and evaporated, and the solid 
mass of cyc/ohexanol-2 carhoxylic acid left in contact with porous 
porcelain, and then crystallised from ether, from which the acid 
separates in glistening prisms melting at 1U‘^. (Found, C = 58’0; 
H=8'2. Calc., C=58'3; H=8'3 per cent.) 


\-Uetliylcyc\ohcxan-2-one-Z-carhoxylic A cid, 

The l-mcthylcyriohexan'2-oue used in these experiments was 
prepared by ourselves from o-cresol by the Sabaticr-Senderens 
process, and then very carefully separated from l-methylcyrio* 
hexau-2-ol and other impurities by conversion into the sodium 
hydrogen, sulphite derivative. It distilled at 164 — 165^ (compare 
Wallach, Annalen^ 1906, 346, 251). The conversion into the 
sodium derivative by means of sodaraide and the subsequent 
treatment with carbon dioxide was carried out at the ordinary 
temperature in the manner described on p. 1764, carefully purified 
light petroleum being used as the solvent in the place of ether. 
The product was mixed with powdered ice and dilute hydrochloric 
acid, the oily acid extracted with ether, the ethereal solution 
rapidly dried, and the ether distilled off under diminished pressure. 
The residual pale yellow syrupy acid, which showed no tendency 
tu crystallise, was at once analysed, and yielded numbers agreeing 
sc well with those required by theory that there can be no doubt 
that the syrup consisted of practically pure \-mtthylcy<Aohtxan~ 
2-one-3-c'«/'6oa’y/ic acid. 

It is unfortunate that the yield of acid obtained by the above 
ruethod of preparation is very small, and we have so far been 
yuauccessful in our attempts to discover better conditions. The 
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jfoiiciwing aB»Iy8«a were eartieS out with »ciS obtained {tom t»o 
prepKations : 

.0' 2451 gave 0'5635 COj and 0’1755 HjO. C=6r6; HaSo 

0-1471 „ 0-3325 COj „ 0-1042 HjO. C=61-7; H=7'9,' 
CgHijOj requires 0=61-5; H=7-7 per cent. 

■ Ethyl l-metliyIeycfohexan-2.one-3-carboxylate was obtained in , 
very smalt yield by leaving the syrupy keto-acid in contact »iu 
5 per cent, alcoholic sulphuric acid for twenty-four hours. It 
Isolated in the usual manner (p. 1767), and distilled at about 
125— 130'’/20 mm. (Found, C=64-9; H=8-8. Calc., Csfisj. 
H=8-7 per cent) 

Kotz and Michels (Anncden, 1906, 348, 94), who obtained this 
ester by a different process (p. 1759), state tbal it distils at 
■U5'’/12 mm. We have also made a scries of experiments on the 
reduction of l-m6thylcycfohexan-2-one-3-earhoxylic acid by sodium 
amalgam and sulphurous acid, using the conditions so successlullj 
employed in other cases (p. 1765), but the product was always an 
almost colourless syrup, which could not be made to crystallise. That 
this syrup, which gave no coloration with ferric chloride, consisted 
of.l'met%lcyclo^eann*2-ol-3-car6oaylio acid, is indicated by the 
following analysis: 

0-1450 gave 0 3222 CX), and 0-1144 HgO. C=60-6; H=8-8. 
CjHnOa requires C=60-8; 11=8-9 per cent., 
and the fact that the acid could not be obtained in a crystalline 
condition may bo due, in part, to its being a mixture of stereo- 
isomeric medifications. 

dl- and i-l-Me.thyk'^c\ohexan-i-tmc4.-carhoxrylk A nd, 

and the corresponding l-Metki/kydohexan’Z^l-i-carhoici/lic Acih 

rfM-Methylcj(C?oliexan-3'One4-carboxylic acid was pieppred from 
pure inactive l-methylcyc/olicxan-S-one obtained from K.ablbaum. 

ketone (14 grams), dissolved in light petroleum, was mixed 
with, powdered sodamide (5 grama), when rapid evolution of 
ammonia took place and the white sodium derivative aepar^d. 
As soon as decomposition was complete, a rapid stream of dry 
carbon dioxide was passed, the whole being vigorously stirred 
during the operation. 

The temperature rose rapidly to about 45^^ and then gradually 
subsided, and, .'w soon as the mass was quite cold, the atream o 
ttas vpas interrupt. The product was treated with ice and bydro- 
piloric aci(f in the usual manner, ether was then added, the ether- 
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petroleum layer aepwated; 'extracted witli 'sodium carbonate, and'’ 
the alkaline solution acidified, when an oil separated, which rapidly • 
crystalliscil' . 

Xhe crystals were collected and purified by reprecipitation froifi ,• 
the sodium salt, and then by crystallisation from ether: ^ *■ 

0-1700 gave 0-3817 COp and 0-1194 HjO. C=61-2; H = 7-3. " 

CgHiA requires C=61-5; H=7-7 per cent. . ’ 

j\.\-M(thyhydohexan-Z-oneA-caibo.r!ilic acid separates from 
ether in prisms, and melts and decomposes at about 100 — 103°. 

It is readily soluble in ether or alcohol, and moderately readily : 
so in benzene or light petroleum, but it is rather sparingly soluble 
in cold water j the alcoholic solution gives with ferric chloride an , 
intense violet coloration. 

gthyl d\-l-meihykjc\ohexan-S-one4 carboxylale was prepared by s 
leaving the acid in contact with a large excess of 5 per cent, j 
alcoholic sulphuric acid for twenty-four hours, and then pre- ' 
cipitating with water. 

The oil was extracted with ether, the ethereal solution washed 
with Bodiuin carbonate, dried, and fractionated, when practically 
’the whole quantity - itilled at 132— 135°/24 mm., and gave an 
intense violet coloration when ferric chloride was added to the 
alcoholic solution: 

0-1873 gave 0-4461 COj and 0-1483 H 2 O. C = 64*9; H=8-8. 
CiflniA requires 0 = 65 2; H = 8-7 per cent. 

iU-Methijkyclohexan-3-ol4-carlo3:ylic acid.— In preparing this 
acid, the pure di-keto-acid (5 grams), dissolved in a slight excess of 
dilute sodium carbonate, was mixed with freshly prepared 3 per 
cent, sodium amalgam (500 grams) all at once, in an apparatus 
fitted with a mechanical stirrer, carbon dioxide being passed during 
the whole operation. The product was extracted in the usual 
manner, and again treated with sodium' amalgam exactly as before, 
when an acid was obtained, which was at first oily, but gradu(Bly 
crystallised. 

It was purified by crystallisation from ether, from which it 
separated in elongated prisms: , 

0 1412 gavej)-3132 CO^ and 0-1120 H,0. 0=60-5; H=8-8. 

T cent. 

elts at 130—131°, 
in water, benzene, 
coloration bn the 

— The (f-l-methyh 
of thia*acid, wa^ 


-0— V/~UUO, ri=:Ol 

f^'^^^y'^J<^^ohexan-S-oU-carboxi/lk ack 
Ml IS readily soluble in alcohol and moderatel 
jji alcoholic solution gives 

of ferric chloride. 

^^^^ylcyclohexan-^-onc-^-carhoxylic At 
S'. 0 exaii'3-one, employed in the preparati 
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obtamed from Schimmel A Co., iuid Tiad been prepared fjo 
pulegone by hydrolysis (Wallach, Anruden, 1896, 289 339 ^ 
had Mb + 8 - 8 “ ’ “ 

This ketone was converted into <^-l-methylcyc^ohexan- 3 ^)^J. 
4-carboxylic acid in the manner already described in the case of 
the rff-acid, and the d*acid, thus obtained, separated from ether ' 
small, and from light petroleum in large, prisms when the solutionj 
in these solvents were allowed to concentrate slowly at the ordinirv 
temperature ; ’ 

0-1310 gave 0-2967 CO^ and 0-0935 HjO. C=61-3; H= 7 ’ 8 , 
CgHijOj requires C=61-6; H = 7-7 per cent. 

The basicity was determined by titration with iT/lOsndrani 
hydroxide, when 0 3055 neutralised 0-0775 NaOH, whereas this 
amount of a monobasic acid, CgHigOg, should neutralise 
0-0784 NaOH. 

d-l-Methylcyclohexan-i-one-i-earboxt/Ue acid melts at about 
102—103“, and gives a purple coloration when ferric chloride ii 
added to its alcoholic solution. 

0 - 4795 , made up to 20 c.c. with alcohol, gave aj, +4'66° in a 
2-dcm. tube at 17°, whence [o]^ +97-2°. 

Several grama of the acid were heated in a small retort until 
decomposed, wilen it was found that the l-methylcyrfohexan-Sone 
which distilled over boiled at 169°, and had [a]j +8-8°, showmg 
that no change in rotation had occurred during the conversion into 
the acid and subsequent elimination of carbon dioxide. Ethyl 
d-l-methylcyclohexan-Z-onfA-carhox^latej prepared in the same 
manner as the dl-esteT, distilled at 134— 137°/26 mm.: 

0-2115 gave 0 5033 COj and 0-1694 H^O. 0=64 9; H=8-9, 
CigHigOj requires 0=65-2; H = 8-7 per cent. • 

0 - 5423 , made up to 25 c.c. with alcohol, gave +3-49° in a 
2-dcm. tube at 17-6°, whence [o]„ +84-16°. 

d-\-Methylcyc\ohexan~Z-olA-carhoryUc acid, prepared by the re- 
duction of the d-keto-acid with sodium amalgam exactly as described 
in the case of the d/-acid, melts at 129—130°; 

0-1480 gave 0-3290 00^ and 01187 HgO. 0 = 60-6; H=8-8. 
CsHirOs requires 0=60 8; H=8-8 per cent. 

0-1023, dissolved* in alcohol and made up to 25 c.c., gave 
®i) — T6° in a 2-dcra, tube at 17°, whence [a]j, —31-8°. 
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and its deduction to \-Methyhye\oliexan-i-ol-Z-earloxylic Add. 

I-Methyl^yc^ohesaii-4-one, obtained from Poulenc Freres, was 
found to contain methyleycfohexanol, and it was therefore pnfified 
by conversion into the sodium hydrogen sulphite derivative, and the 
regenerated ketone, which distilled at 169 — 170°, was employed in 
the following experiments. The conversion of the ketone into the 
carboxylic acid, by the action of sodamide and carbon dioxide, 
^aa carried out practically under the conditions which are described 
in detail in the case of the preparation of 1-methylcycfohexan- 
3 -oue 4 -cai'boxylic acid (p. 1766). When the solution of the sodinrft 
salt was acidified, the acid was at once precipitated as a soUd, and 
was readily purified by recrystallisation from ether, the pure 
acid being thus obtained in a yield of about 40 per cent, of that 
theoretically possible ; 

0 - 1110 gave 0-2500 COj and 0-0780 H^O. C=61-4; H = 7-9. 

0-1231 „ 0-2769 (X)s „ 0-0860 H.O. C=61-3; H = 7-7. . 

CgHioOa requires C=61-5; H = 7-7 per cent. 
VUctliyhydohtxan-i’OnC'Z-carhoxylic add separates from ether 
la prisms, and melts at 101°; it is readily soluble in alcohol, ether, 
or chloroform, but rather sparingly so in cold water; the addition 
oi ferric chloride to the alcoholic solution produces a purple 
coloration which becomes rather bluer on the addition of a little 
water. 

Ethyl l-methylcyclohexand-onc-Srrarboxylate was prepared by 
leaving the finely divided acid (20 grams) in contact with excess 
of 5 per cent, alcoholic sulpliuric acid (150 c.c.) for two days, and 
then precipitating with water. The ester was extracted with ether, 
tb ethereal solution washed with sodium carbonate, dried, and 
distilled, when, after inuch methylryrfohexanone had passed over, 
the ester distilled at 128-130°/20 mm. (Found, G=65-5; H=8-9. 
Calc., C = 65-2; H=8-7 per cent.) 

Kotz and Michels {Artnalai, 1906, 348, 95) who obtained this 
Mer by a difierent method (compare p. 1759), state that it distils 
at 110 °/ 10 nrm. 

i^sthyleyc\okcxanA-ol-Z-carboxyUc add is obtained when the 
^ ion 0 the keto-acid in sodium carbonate is reduced by sodium 
gam at about 40—50° in an apparatus fitted with a mechanical 
dioxide being passed during the operation’, 
ren t aoidified with dilute hydrochloric acid and 

^ ® y extracted with ether, the ethereal solution was dried 
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‘ Mtl'OTaporatecl, when a 0Tupy acid ’{emainedy-,^ich graijj^ 
became semi-solid. After contact with porous porcelain for se,„! 
days, the almost colourless, crystalline mass was recrystalliseij fto,, 
’ether; 

" ' 0-1200 gave 0-2670 COj and 0-0952 HjO. C=60-7; H=8-9, 
CjHijOj requires 0=60-8; H=8-8 per cent. 

\-'kethyhyt\ohe.xaii4rol-i-ear}>(>xylic acid separates from ether is 
j hard, crystalline crust and melts at 114°; it is readily soluble 
in water or alcohol, but sparingly so in cold ether. 

Ethyl \-Methylcyt\ohexan4^olri-earboxylate . — In preparing thii 
ester, the porous plates used in the puridcation of the crude 
hydroxy-acid were extracted in a Soxhiet apparatus, and thr 
syrupy extract was dissolved in a large excess of 10 per cent 
alcoholic sulphuric acid. After several days, the product wjj. 
mixed with water, the ester extracted with ether, the ethereal 
solution washed with sodium carbonate, dried, and evaporated 
and the ester purified by fractionation, when it distilled constantly 
at 132— 134°/ 17 mm.: 

. 0-1083 gave 0-2559 COj and 0-0977 HjO. C = 64-4; H = 10-l. 
CioHigOi requires C=64-5; H = 9-7 per cent, 

When this ester was hydrolysed by methyl-alcoholic potassium 
hydroxide, it yielded at once the hydroxy-acid in a crjftslliue 
form, and probably the best way of purifying this acid in future 
-will be to convert the crude product of the reduction of the keto- 
acid at once into the ester, and, after distilling this, to regenerate 
the acid by hydrolysis. 

d-isoM enthonecarhoxylix Acid, 

In our first experiments on the beliaviour of mentbone on 
treatment with sodamide and carbon dioxide, the /-menthone 
employed had [a]jj —24*6'^. This (20 grams) was dissolved in light 
petroleum and mixed with powdered sodamide (5 grams), 'wien 
evolution of ammonia took place, and the soluble sodium derivative 
was readily produced. 

A current of dry carbon dioxide was then passed through tie 
solution for half an hour, without external cooling, and the product 
detcomposed by ice and water. The aqueous layer was separated, 
acidified with hydrochloric acid, and, after saturating with 
ammonium sulphate, extracted with ether. The ethereal solution 
was-sh^en with cold sodium carbonate, the alkaline solution 
acidified, and well shaken with light petroleum (b. p. 40 — 60°)i 
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extracts the motfobMi: acid.' extract was again treated 
yiith sodium carbonate, and the.eztrlmtion with light petroleum 
repeated; finally the petroleum was distilled off under iminished 
pressure, the last traces being removed in a vacuum. The almost 
colourless syrup was at once analysed, with the following 
result : 

01968 gave 0'4783 COj and 0-1647 HjO. C = 66-3; H=9-3, 
CiiHijOj requires C=66-7 ; H=91 per cent. 

0.6287, made up to 20 c.c. with alcohol, gave in a 

Idem, tube at 16“ whence [«]„ + 22-6°. 

^lieu the acid was distilled, it was readily decomposed with 
elimination of carbon dioxide, and the determination of the rotation 
of the isoraenthone obtained gave the following result : 

1 - 0268 , made up to 20 c.c. with alcohol, gave b„ +1-95° in a 
Mem. tube at 16°, whence [tt]o + 19-0“. 

^ large number of similar experiments were made on the action 
of sodamide and carbon dioxide on various specimens both of 
(.menthone and of d-isomeathone, but, as the results of these are 
summarised in table I (p, 1762), it is unnecessary to give full details. 
One point of .some inte M may, however, be mentioned. In the first 
five experiments given in the table, the temperature was allowed to 
rise during the passage of the carbon dioxide through the solution of 
the sodium derivative in light petroleum, whereas, in the last two, 
which gave monocarboxylic acids of the highest rotations, the rise 
of temperature was -prevented by surrounding the vessel containing 
the sodium derivative -with ice. rf-isoMenthonecarboxylic acid is an 
unstable substance, which slowly decomposes into d-isomenthone 
ind c..rbon dioxide even at the ordinary temperature ; its solution 
in alcohol gives with ferric chloride an intense purple coloration. 

i-^QMmllioUarhoxyUc acid is produced when d-isomenthone- 
arboxylic acid (5 grams), dissolved in cold dilute sodium carbqpate, 
is treated with 3 per cent, sodium amalgam (500 grams). The 
product was first extracted with ether in order t# remove traces 
of neutral oil, then acidified, saturated with ammonium sulphate, 
and repeatedly extracted with ether. After drying and evaporating, 
a syrupy acid was obtained, which did not show any signs of 
crystallising, but that reduction had taken place was proved by 
e fact that the solution of the acid in alcohol did not give any 
coloration on the addition of ferric chloride : 

0-2276 gave 0-5493 CO^ and 0-2069 HjO. C=65-8; H=10-l. 

OlQtin requires C=66 0; H=10-0 per cent, 

made up to 25 c.c. with alcohol, gave o, -f 0-48° in a 

^-<1®. tube at 16°, whence [a]„ + 12 - 0 °. 

TOl. XCVII, f. , 
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i-hoMcnil^^tdi^Thoxylie Acidy 


This acid is always produced along with the monocarboxyBc atid 
when the conditions described in the last section are observed 
and is extracted with ether after the removal of the monobasic 
acid. 

The’ ettereal solution was shaken with a little sodium carbonate 
and the acid precipitated, when it separated at first as an oil' 
which, however, rapidly crystallised. After tJe removal of traces of 
oily impurity by contact with porous porcelain and once crystallising 
from ether, the colourless mass melted at 121 — 128“ 

By repeatedly crystallising from ether, a small quantity of tie 
dibasic acid was obtained, which melted at 144“, but the loss 
during recrystallisation, due to elimination of carbon dioxide, was 
serious : • • 

0T52 gave 0'3310 COj and OT033 HjO. C = 59-4; H = 7'6. 

Cj.HjjOs requires C = 59'5; H=7’4 per cent. 

0'3456, made up to 20 c.c. with alcohol, gave Uj, + 4'3“ in a 
2-dcm. tube, whence ['a]p + 124'4“. 

■When this specimen was distilled, it yielded a d-fsomenthone, of 
which the rotation was determined. 

0'3662, made up to 20 c.c. with alcohol, gave +1'22“ in a 
2-dcm. tube at 17°, whence [ojp -h33'3°. 

d-isoMenthonedicarboT!/lic add is readily soluble in alcohol or 
ethyl acetate, moderately so in acetone, chloroform, or water, and 
the*alcoholic solution is not immediately coloured by the addition 
of ferric chloride. If the solution is kept, a faint violet coloration 
appears after some minutes, and this gradually deepens, a change 
which is doubtless due to the slow elimination of carbon dioxide and 
consequent formation of the monocarboxylic acid. Several speci- 
mens of this dicarboxylic acid were prepared from menthbnes of 
widely different rotations, and the results of these experiments are 
summarised in table II (p. 17G2). 


The authors are indebted to Dr. Lapworth for valuable sug- 
gestions made during the progress of this research, and they also 
wish to state that much of the expense was met by grants from the 
Kesearch Fund of the Chemical Society. 

Thr University, 

Manchester, 
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CLXXXVII. — cyclo.Hea:ane, its Separation from, and its 
Estimation in, Mixtures containing Benzene. 

By Thomas Sthwakt Patterson and Alexander Fleck. 

When cydohexxae is prepared from benzene there is considerable 
diHicnlly both in separating the two substances by physical means, 
since their properties are so much alike, and in estimating the 
quantity of unchanged benzene in the product of reduction. It ia 
usually recommended either to nitrate the benzene or to sulphonate 
it, but both processes are rather troublesome and are extravagant 
IS regards time. 

In connexion with the preparation, by the Sabatier-Senderens 
method, of a quantity of cyc/ohexane, the purity of which we 
had no ready means of ascertaining, it occurred to us that a simple 
mejjiod of analysis might possibly be based on an anticipated 
difference in the solvent influence on the rotation of ethyl tartrate, 
of benzene on the one hand, and cyclohexane on the other, since 
it has been shown repeatedly that the optical activity of ethyl 
tartrate varies, often ' i a very great extent, in accordance with 
comparatively slightly differences in composition or constitution of 
the solvent. 

Our proposal, therefore, was to make a solution in benzene and a 
solution ill eyeZobexane of ethyl tartrate, and to determine the 
rotation of each. If there were a considerable difference, then the 
composition of a mixture of cyclohexane and benzene could be 
ascertained by making an equally concentrated solution of ethyl 
tartrate in the mixture, measuring its rotation, and, by inter- 
polation, estimating the relative proportions of its constituents. 

We came across an unexpected but not unwelcome difficulty at 
the outset, when we found that cyc/ohexane and ethyl tartrate 
are practically immiscible liquids, and therefore a very simple 
method of purification presented itself at once. \Vh«n the quantity 
of benzene is small, the mixture need only be shaken up with about 
its own volume of ethyl tartrate, once or oftener, as seems necessary. 
.When, however, benzene is present to the extent of about 50 per 
rent., some care must be exercised. Too much ethyl tartrate must 
not he used, or a homogeneous mixture will result. In connexion 
wt the experiments quoted below, we found that tour volumes of 
yl tartrate with one volume of benzene and one volume of 
rf' tb*^^*"* ^ homogeneous mixture, but if only one volume 

u yl krtrate be used, the mixture separates into two layers. 

0 eat this method of separation, we made up a mixture of benzene 
V ohexane in equal proportions. A quantity of this 

6 A 2 
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■■iqlutiofi.WM Shaken with.K^lta. vplumffor^y|i^rate, auj jjn, 
v^'whSle cooled in a freeeing iniztuie of ice anf ■ Salt. The nppjj 
J.lajer was then separated and shaken with about its own volume of 
^eftyl tartrate, separated again, and distilled. Approximately 50 
cent, of the original cyclohexane was recovered in a putj 
tcondition. If a mixture contains more than about 50 per cent of 
- benzene, its separation by shaking with ethyl tartrate would to 
;‘diatmctly more_ difficult, but .could perhaps be accomplished hy 
' the addition of a little water to the mixture; we have not, however 
attempted such a separition. 

' On account of this difficulty in regard to solubility, it was necej- 
sary to alter our proposed method of estimation in order to oltain 
an active liquid with which cyclohexane would mix. We finally 
adopted a mixture of four volumes of ethyl tartrate and one volume 
of benzene, as we found that five volumes of this solution mix . 
completely with one volume of cyclohexane. 

We therefore made up several solutions all containing 4 c.c. of" 
ethyl tartrate and 1 c.c. of benzene (5 c.c. of a stock solution), and 
then one other c.c. of variable composition, either pure benzene, pure 
cyclohexane, or a mixture of the two in known proporfioni, 
The rotation of each solution was then determined in a BO mm. 
tube, the temperature being kept constant at 25 °. 

The results were as follows: 

Volume percentage of cydohexano 

in the variable c.c 0 20 40 60 SO 100 

, +2'81“ 2-68* 2-40” 2'21“ 2'0(l‘ IW 

Deviatiou from mean +0*00“ ~0'02“ +0 015* +0 00* +0 00* +0 00* 1 

Thus a solution containing 4 vols. of ethyl tartrate and 2 vols. ■ 
of benzene gives a rotation of +2'81°; one of 4 vols. of ethyl 
tartrate, 1 vol. of benzene, and 1 vol. of cyclohexane gives a rotation 
of +T76'’. The substitution of 1 vol. of cyclohexane for 1 vol. of 
benzene brings about therefore a diminution of T05° in rotation, 
Benzene has odly a slight effect on the rotation of ethyl tartrate, 
so that cyclohexane must have a considerable depressing influence, 
since a small proportion of it is capable of reducing the rotation of 
the above solution by about 33 per cent. 

The total difference of T05° is, however, not very much to work 
upon, but since the polarimeter can be read to 0 01“ it should 
be possible, using great care, to reduce the error of an estimation by 
(his method to about 1 per cent. By using larger quantities of 
s'Bubstance and a longer polarimeter tube, an accuracy of 1 per cent, 
should not be difficult to attain to. If our data be plotted on a 
diagram, it will be seen that the intermediate values lie about t e 
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straight line* joking tioe swo extremes. Assuming that the end 
values are correct, the maximum deviation from the straight lino 
jj +0 03°, -srhence these, experiments may be relied on to about 

3 per cent. ^ • 

In order to teat our method of analysis, one observer prepared i 
mixture of benzene and cj/c^hexane, which was then examined 
ty the other observer. One c.c. of the mixture was added to 5 c.c. 
of the stock solution. The rotatioft of this solution was + 2'39®, 
which should correspond with 39'5 per cent, of cyclohex&ne. The ' 
solution actually contained 357 per cent., so that the error was, 
3 -g per cent. The experiment had involved the use of ^ 1 c.o. 
pipette not used m the other set of observations, and this may ' 
account for the slightly increased error. 

product of our Sabatier-SendereuB reaction was now shaken 
with about half its volume of ethyl tartrate. Some 90 to 92 per 
cent, of the preparation remained undissolved. This was separated 
and redistilled. Its boiling point was 80°. One c.c. of this was 
mixed 'ffith S c.c. of the stock solution of ethyl tartrate and benzene, 
and the resulting liquid examined as before in the polarimeter. 

It always happened— h tried the experiment several times— that 
tie value of the rotation started about +1-90°, and fell gradually 
during a period of approximately eighteen hours to the value 
ITS— 1'7G°, the latter being the rotation previously found for the 
solution containing 1 c.c. of pure cycfohexane. These solutions 
were homogeneous, and, when placed in a freezing mixture, did not 
separate into two layers. The eyefohexane was again sbalSn wife 
ethyl tartrate, separated, and distilled, but the same behaviour as 
before was observed when its solution with benzene— ethyl tartrate 
was examined in the polarimeter. We are unable to suggest an 
explaii.ation of this curious phenomenon. Solutions made up by 
ming cydohexane (Kahlbaum) with ethyl tartrate and benzene 
did not show it. 

Ukiveiwity op Glasgow. 

general, tliig would doubtless not be a straight line. Sec Tmns., 1909, 95, 
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.CLXXXVIIL— TAe Identity of Osyritrin, Myrticolorin 
Violayuercitrinj and Rutin, ’ 

By Arthur Georgb Perkin, 

In a previous communication (Trans., 1902, 81, 477) it shown 
that osyritrin (O^yns comprcssa), myrticolorin (Eucaly^iji^ 
macroryncha, Smith, Trans., 1898, 73, 697), and violaquercitrin 
(Viola <nco/or, Mandolin, Jahresh., 1883, 1369) were identical, and 
the formula C 27 H 2 aOj^ was assigned to these substances. Prom the 
products of their hydrolysis, quercetin and dextrose (as osazone) 
were isolated, and this decomposition was represented byr the 
equation : 

^27^2s^i6 + 3 H 2 O = 4- 2CeH 

The close resemblance of osyritrin to rutin was noted at tbe 
time, for it was pointed out that the dyeing properties of these 
glucosides. are identical, and in an earlier paper (Trans,, 1899, 75 
440) that both compounds yield a monopotassium salt of similar 
character. On the other hand, as, according to Beilstein (Fond- 
huch, 1897, III, 607), the formula of rutin was C27Hg2O]g,2H20, 
its melting point above 190®, and the products of its hydrolysis 
quercetin and two molecules of rhamnose (Schunck, Trans,, 1888, 
'53, 264), it appeared unnecessary to carry out a further comparison 
of the^ two compounds. A more recent investigation by Schmidt : 
(Arch. Pharm., 1908, 246, 214). and also by Wunderlich (tiiii., j 
246, 224) has, however, shown that violaquercitrin is identical with i 
rutin, and that, moreover, both compounds, when hydrolysed, give ' 
not only dextrose but rhamnose : 

^87^30^16 3HgO =C, 5 H,q 07 + CgHj20e+ CgHjjOg. 

From the fact of the identity of osyritrin, myrticolorin, and viola- 
quercitrin, it was obvious that these three glucosides consisted of 
rutin, and a further examination of this point did not suggest itself. 
The appearance of a paper by Auld (Proc., 1910, 26, 146) on tte 
presence of osyritrin in the Osyru abysinnica, and a private com- 
munication from Dr. 6. Clarke as to the existence of a substanw 
apparently identical with osyritrin in the leaves of the Tephrom 
'puT'purea, but which, however, on hydrolysis, gives quercetm, 
dextrose, and rhamnose, has shown that a further note on t is 
subject is necessary. 

Experiments have been therefore carried out to prove that 
hydrolysed, myrticolorin and osyritrin give not only dextrose 
rhai^ose. Some' quantity of the former was prepared in a 
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condition from tlie residue of a commercial sample * received some 
time ago from Mr. H. G. Smith for a determination of its practical 
value, and this was digested with boiling dilute'sulphuric acid in 
the usual manner. The filtrate from the quercetin was neutralised 
^th barium carbonate, the clear liquid partly evaporated, and 
divided into two portions, the first of which was devoted to the 
preparation of osazone, and the second to the isolation of rhamnose. 

The moist osazone washed with ether or acetone gave, as pre- 
viously found, almost pure glucosazone, and it was owing to this 
procedure that the more soluble compound, considered to be an 
impurity, was previously not recognised. The crude substance 
dissolved in alcohol was now poured into about ten times its bulk 
of ether, and the solution thoroughly washed with water. By 
gentle evaporation, the main bulk of the glucosazone separated, 
and by father fractional distillation a more soluble compound was 
isolated, which, after purification, melted at 180—182°, and had 
the properties of rhamnosazone. 

The second portion of the mixed sugar solution was treated with 
yeast, and when fermentation had ceased, the filtered liquid was 
evaporated to dryncf'.^ A concentrated alcoholic extract of the 
residue was inoculated with a crystal of rhamnose, and after two 
days deposited a considerable quantity of a colourless, crystalline 
substance. This was collected, washed with a mixture of ether and 
alcohol, and then melted at 92 — 93°, and this melting point was 
unaltered by its admixture with rhamnose itself. 

For the examination of osyrit.rin, but 0 5 gram was ayailable, 
and the preparation of crystalline rhamnoso from this glucoside 
could not he attempted. The osazono of the mixed sugars isolated 
in the usual manner, however, yielded by fractional crystallisation 
from ether according to the method above described a substance 
melting at 180 — 183°, which was evidently rhamnosazone. 

Finally, it was found that the melting points of os 3 n*itrin and 
myiticolorin were not affected by admixture with rutin. The 
formula C27H2g0i(;,3H20, previously assigned to these preparations, 
should therefore be C27H3{)0i(i,3H20, and with this the analytical 
figures given are in equally good agreement, 

Clothwojzkrrs’ Research LABoaATOur, 

Dyeing Department, 

Leeds University. 


The simplicity with which nijrticolorin caft be isolated from the E, macroryncka 
w arge quantity (Smith, loc. ci^.} suggested a commcrciai possibility for this 
™^ ena . Although commercial trials have iudicated that, especially on cotton, it 
* lit eiior to flavine (quercitrin), it is an BAcellent source of quercetin, nnd may 
ei^entually possess value in this ivspect. 



■ 1778 - 

^Xlin..— Solubilities of Organic Suhstances 

''" Organic Solvents: A Contribution to the Theorij 
of Solubility. 

By Dan Tykeb. 

Ih a previous paper (this vol., p. 621) on the soluhilHy of salt)' 
^bove the critical point, it was shown that the solubility above thij 
point varied with the density of the solvent, and could be repre. 
sented as a function of the concentration of the solvent, that is, 
the amount of solvent contained in unit volume of the saturated 
solution. As the concentration of the solvent diminished, the 
solubility of the solute decreased. This suggests the idea that Hie 
'concentration of the solvent is an important factor influencing the 
solubility of a solute. With rise of temperature, the concentiatioa 
of a solvent in a saturated solution decreases, whereas the solubility 
of the solute usually increases. We must conclude from this that 
the solubility is influenced by a second factor, namely, temperature. 
TloUsidering, then, the solubility of a particular solute in a par- 
ticular solvent, we can say that the solubility under all possible 
conditions is governed by the following factors; 

(1) Temperature; 

(2) The concentration of the solvent; 
or, expressed mathematically, 

where S is the solubility, C the concentration of the solvent, T the 
temperature, and E a constant. 

The object of this work was to determine the form of tho 
function f(G). 

It must be remarked that the above generalisations are inde- 
pendent of the mode or nature of the process of dissolution, and 
should be valid for all solutions. At the same time, however, if 
any comparison is to be made of the form of the function /((?) 
for one solution with the form for another, the two solutions must 
be the same as regards their constitution. That is to say, there 
must be no polymerisation or association of the molecules of any 
kind in either of the^solutions. For this reason, the solubilities of 
organic substances in organic solvents, in which the existence of 
nWecular associations is improbable, have been investigated. 

In the majority of aqueous solutions, and probably in all solutions 
where the solvent is an associated liquid, as, for example, a solvent 
icontaining a hydroxyl group, molecular association of the solvent 
and solute undoubTwly occurs, and the process of dissolution m 
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ases is probably ,4’*® ^ *’“® extent to the formation of these 
X molecules. With non^issociated solvents, there is evidence 
the belief that the solute (if ft is also non-associated) does not 
'" ociste with the solvent, but the molecules of both move freely 
each other like the molecules in a mixed gas. 

Forch (Arm. Ph^tit, 1905, [iv], 17, 1012) found that naphthalene’ 
dissolved in non-associated solvents had a constant molecular volume 
■at constant temperature independent of the solvent or the con- 
centration. Such a regularity as this would not exist were there 
any appreciable molecular association in these solutions. Further- 
more, in contrast with associated liquids, when two non-associated 
liouids are mixed, very small volume and temperature changes occur 
(iinebarger, Amer. Chem. J., 1896, 18 , 440; Brown, Trans., 1881, 
39 202; Tborpe and Rodger, Trans., 1897, 71, 367 ; Walker and 
Hendersont Trans. Roy. Soc. Canada, 1902, [ii], 8, Sect, iii, 105). 
This can only be regarded as indicating that no molecular association 
occurs when non-associated substances are mixed. 

From theoretical considerations regarding the form of the com- 
position-partial pressure curve of a constituent of a binary mixture 
oi liquids— Dolezalek ieitsek. fhysHal. Chem., 1908, 64 , 727) con* 
eluded, from existing data, that in binary mixtures of such liquids 
as benzene, toluene, chloroform, and in general liquids which are 
not associated in a pure state, there is no association or poly- 
merisation of any kind. 

In order therefote that any regularities which might exist would 
not be concealed by complications arising from molecular asso- 
ciations, it was necessary to study solubilities of non-associating 
organic solutes in non-associating organic solvents. General 
experience leads us to believe that such substances are those not 
containing hydroxyl, amino-, or cyano-groups. Except in the case 
of solutions above the critical point, where the concentration of the 
solvent can be varied at will, only one method of attacking the 
problem seems available. A solute satisfying the above conditions 
is found which is soluble in a solvent A, and very slightly soluble 
(compared with solubility in A) in another solvent B, which is 
completely miscible with A. B is then used to dilute A, and 
solubilities in mixtures of A and B in varying proportions from 
pure A to pme B determined at constant temperature. A deter- 
mination of the density of the saturated solution is also necessary 
in order to calculate the concentration of each of the solvents. 

a approximation is then made by supposing the amount of the 
“ uto dissolved by the B portion of the mixture to he proportional 
e concentration of the solvent B. This amount subtracted 
rca the total amount dissolved by the mixtqye gives the amount 
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dissolved by A alone. Any error thus introduced will be negligii,i, 
small if there is a considerable difference in the solubilities in 
respective pure solvents except 'at low concentrations of A. jj 
must be pointed out that the assumption is here made that the 
sblvent B has no other effect than that of merely diluting A, 
necessary conditions greatly restrict the number of cases open to 
investigation, and only one class of liquids has been found whith 
can be used as diluents. These are the aliphatic hydrocarbons, in 
which, as a general rule, organic substances of the above specified 
nature are much less soluble than in other organic solvents. 

Incidentally, some careful measurements of the solubihty of some 
organic substances in organic solvents at varying temperatures have 
been made. 


Apparatus. 

As it was necessary to determine the concentration of the solvent 
in the saturated solution besides the solubility of the solute, the 
ordinary type of solubility apparatus was not suitable, and a special 
form had to be devised. This is best explained by reference to 

‘rig. 1. 

The solvent with excess of the solute (in not too fine a powder) 
is placed in the inner tube A and well mixed together with a 
vertically acting stirrer worked by a small motor. The tube i is 
surrounded by a bath of vapour, which circulates through the 
cylinder B, condenses in C, and returns to the boiling flask U. 
When the solution is saturated, it is allowed to settle, and the clear 
solution run out (by raising the tube D) into a small graduated 
flask E, which is maintained at the same temperature as the solution 
in A. The temperature of the vapour-hath is varied by changing 
the pressure under which the liquid in the flask U is boiling. Tor 
this purpose the top of the condenser C is attached to a water 
pun^f and the pressure can be maintained perfectly constant by a 
^auostat F. The level of the mercury column in P must necessarily 
remain constant about the end of the tube 5. The pressure, and 
consequently the temperature of the bath, can be varied at will by 
merely raising or lowering the mercury reservoir E. The tem- 
perature can with care be maintained constant to- 0'01°. ^ I'or this 
purpose the apparatus must be quite air-tight, the liquid in t o 
boiling flask must not bump (which is entirely prevented by placing 
in the flask a layer of mercury), and a pure boiling liquid ® 

used. The density of the saturated solution (and from this e 
concentration of the solvent can be calculated) is found by weig leg 
the bottle E filled up to the graduation on the neck wit e 
saturated solution. Thp volume of this bottle had previously 
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ned with great care, and corrections made for expansion of 
t '^'lass curved surface of meniscus, etc. After being weighed, 
rontents (and washings) of the bottle E are poured into a 
*n!cial form of evaporating bottle (Fig. 2). The body of this 



bottle is immersed in a water-bath kept at a temperature too low 
for any escape by volatilisation of the dissolved substance, and the 
evaporation carried out by drawing over the surface a rapid current 
of dry air. 

Two thermometers graduated in fifths of a degree, and readable 



,^J/®'ffi’p(‘a degree, wefeTBSl, one m'ffi6'lOT^"]^riion of t), 
‘•ppiratuB, and the other in the higher portion. 

; ji’^hlbaum’s chemicals were used without any further puriScat^j 


Seiulis. 


KThe values given in the tables below were read from the b„ 
hurves of experimental results, ’which, in the case of the solnbilib 
^determinations in the pure solvents at varying ttanperaturej, njt. 


Fio. 2. 





mad^.everj 5° or 6°, The lowest temperatures (10° — 13°) w™ 
obtained by substituting tor the vapour-bath a current of cold water 
at constant temperature. The results for 0° were obtained by 
extrapolation, and are probably a little less accurate than the other 
figures. The probable error in the values given for the solubilities 
i?n the pure solvents is about +0'001 to +0'002, whilst the figures 
for the concentration of the solvent are accurate to about O'OOOS 

gram p«c c.c. 



SrtJBST ANOK IN QBaANlC :,^LVENTS., 1 7&3 ,, 

€dvbility of Anthraqmno'M in 
Cklorofori^^. . 

Concentration 
Solubility in of eolyent 
Teni' grams per 100 in grams 
perature. grams of solvent, perc.c. 

O'* 0'340 1'6180 

10 0‘457 1*4975 

20 0-605 1*4765 

30 0-780 1*4545 

40 0-994 1-4315 

50 1-256 1'4086 

55 1-415 1*8967 

60 1-577 1-8847 


Solubility of Anthracene in Benzene. 



Solubility in 

Concentration 


grams per 

of solvent 

Temperature. 

100 granw of solvent. 

in grams per c.c. 

, 0' 

0-605 

0-8940 

10 

0-975 

0-8820 

20 

1*43 

0-8686 

30 

2-03 

0-8547 

40 

2*78 

0-8394 

50 

3-75 

0-8254 

60 

5-14 

0-8070 

70 

7-00 

0-7876 

75 

8-85 

0-7772 


The values for the solubility in the above table are accurate to 
the last decimal figure given. They differ rather considerably, 
however, from values given by Findlay (Trans., 1902, 81 , 1221). 
Most of Findlay’s values were not experimentally determined, but 
calculated by aid of a theoretical expression enabling the comparison 
of one solubility curve with anotlicr. His results for the higher 
temperatures are undoubtedly much too low, and those for lower 
temperatures too high. 


Eemtia, 

CoBCB&tratioa 
SolubUity in of solvent 

Tem- g™™ 1“' '***’ “ 

KBtuie. grams of solvent. pero.c. 

O'llO 0'8986 

,5 0'173 0-8880 

i; 0-266 0-8771 

Z 0-360 0-8658 

Z 0-495 0-8543 

L 0-700 0 84-29 

Z 0-974 0-8310 

JO 1-355 0-8180 

80 1-775 0-8044 


Solubility of rhenanlhraquinono 
in Bonzeno. 


Tem- 

Concentraiion 
Solubility in of solvent 

grams per 100 

in grams 

perature. 

grams of solvent. 

per c.e. 

10° 

0-412 

0 8867 

15 

0-471 

0-8807 

20 

0-538 

0-8750 

30 

0-738 

0-8633 

40 

1-032 

0-8514 

50 

1-354 

0-8390 

SO 

1-760 

0-8263 

70 

2-687 

0-8112 

80 

3-770 

0-7950 


Solubility of Pkenanthraquintme 
in EUtyl Acetate. 


Concentration 

Solubility in 

of solvent 

Tern- grams per 100 

in grams 

erature. grams of sulvent 

per u.c. 

10’ 0-518 

0-9092 

20 0 626 

0-8969 

30 0*770 

0-8840 

40 0 995 

0-8707 

50 1-292 

0-8667 

55 1-457 

0-8493 

60 1-640 

■0*8423 

65 1-902 

0 8348 

70 2-215 

0-8270 

75 2-515 

0-8188 
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■ An interesting point atont -tliB above figures is that the coj, 
Oentratipnibf the solvent in the sifturated solution is very approjj 
mately a linear function of the temperature. For example^ the 
concentration of a saturated solution of phenanthraquinone ia 
benzene is given approximately by the equation : 

e=0'8986 - 0-00119«, 

where I is the temperature in degrees centigrade. Introducing this 
approximation into the fundamental equation, we can write: 

S=K.f{a-U)4(t), 

where a and h are constants. This gives the solubility in terms of 
the temperature. 


SoluhUity of Anthraquinone in Cldoroform diluted mth Hexmt 
at 12'6“. 

The solubility in the 'hexane alone at 12'6° is 0 006 per cent,, and 
in the chloroform alone 0'482 per cent. This difference is suffi- 
ciently great to justify the supposition that the amount dissolved 
by the hexane alone in the mixture is proportional to the con- 
Centration of the hexane. The values of the solubility in the 
following table have been found by determining the solubility in the 
mixed solvent and subtracting for the amount dissolved by the 
hexane alone. The values for the smaller concentrations are only 
approximate, for the error of the above approximation is here 
greatest. The solubilities for the concentration of I'bOOO grams 
per C.C., given in all the chloroform solutions, were found by 


extrapolation, 
this value. 

as the concentration of pure chloroform is helow 

CoDccutratioD 

sSoInbility 

Concentration 

Solubility 

of solvent in 

in griims 

of solvent in 

in grauis 

grains per c.c. 

fHir 100 of solvent 

grams per c.c. 

per 100 of solvent, 

0-0 

00 

0-0000 

0-2.55 

0-1500 

0-036 

1-0500 

0-305 

0-3000 

0-077 

1-2000 

0'353 

0-4500 

0 120 

1-3500 

0'420 

0-6000 

0-7500 

0-103 

0-210 

1-5000 

0'507 
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Solubility 


of Anthraquinone inUjhloroform diluted with Hexane- 
at 49° 


In this case the solubility in the chloroform alone is about 
twenty-two times greater than that in the hexane. 


Concentration 
of solvent in 
grains jier c. c. 
0-0 

0’1500 

0-3000 

0-4500 

0-6000 

0-7500 


Solubility 
in grams 

per 100 of solvent. 
0-0 
0-123 
0-241 
0-363 
0-483 
0-608 


Coneentration Solubility 

of solvent in in grams 

grams per c.c. per 100 of solvent. 

0- 9000 0-730 

1- 0500 0-857 

1-2000 1-000 

1 3500 1-144 

1-5000 1-297 


Solubility of Phenanthraquinone in Chloroform diluted with 
Pentane at 14-5°. 


In this case the solubility in the chloroform alone is about seventy 
times greater than that in the pentane. 


Concentration 

Solubility 

Concentration 

Solubility 

of solvent in 

in grams 

of solvent in 

in grams 

grams per c. c. 

per lO'" of solvent. 

I grams per c.c. 

pel- 100 of solvent. 

0-500 

0-390 

1*300 

1-920 

0-700 

0-603 

! 1*400 

2-250 

0- 900 

1- 100 

0- 885 

1- 290 

1*500 

i 

2-580 

Solubility of Phenanthraquinone in Benzene diluted with Pentane 

at 15-5°. 

0-0 

0-0 

0 fiOO 

0-258 

0-100 

0-037 

0-600 

0-317 

0-200 

0-082 

0-700 

0-375 

0 300 

0 400 

0-133 

0-195 

0-800 

i 

0-435 


Solubility of Phenanthraquinone in Hthyl Acetate diluted with a 
Mixture of Hydrocarbons from Petroleum at 48°. 

As a diluent, a mixture of hydrocarbons boiling between 82° and 
92°, distilled from petroleum, was used. The solubility in the 
acetic ester alone is about eighteen times greater than in the 
mixture of hydrocarbons. 

Solubility Concentration Solubility 

in grams of solvent in in grams 

per 100 of solvent. grams fier c.c. per 100 of solvent. 

0-617 0-600 1-096 

0-775 0-700 1-173 

0- 913 0-800 1-212 

1- 015 0-900 1-243 


Concentration 
of solvent in 
grams per c.c. 
0--200 
0-300 
0-400 
0-500 
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'SMbUity of Phenanthra^WSKe in Btriiit^['WuUd with 
Mixture of Hydrocarbons from FetroUum at 48°. 

a»- 

Solubility 
grates 
100 of so 
0742 
0'888 
1-036 
1-194 
I'SOO 


Ooneentration 

Solubility 

Concentration 


of benzene in 

in grams 

of beu 2 ene in 


grams per c.c. 

per 100 of solvent 

grains per c.c. 

per ] 

0-0 

0-0 

0-500 

O'lOO 

0-140 

0-600 


0-200 

0-290 

0-700 


0-300 

0-440 

0-800 


0-400 

0-593 

0-850 


Solubility of Bemil in Benzene diluted with Eexanc 

The solubility 

in the benzene is about fifty times g 

the hexane. 




0-0 

0-0 

0-500 


0-200 

9 0 

0-600 


0-300 

13-2 • 

0-700 


0-400 

18-3 




24'8 
32 B 


Conclusions. 


The reaullia given in the above tables have been plotted 
graphically (see Fig. 3). The curves given are not all on tie 
same scale, but still they serve to indicate the general form of tHe 
relation between the solvent-concentration and the solubility. It 
?will be observed that the cases studied do not give a common type ‘ 
of curve as was at first expected. Thiscieans that the law governing | 
the relation between the solubility and the concentration of the : 
solvent is not general, but is dependent on the nature of the sub- ; 
stances. Several of the cases do, however, give curves which 
approximately represent the solubility as a linear function of the 
concentration , of the solvent. In the case of phenanthraquinone 
in benzene at 48°, for example (curve C), the solubility is given 
fairly closely by the simple •relation, jS = l’48C, where S ia the 
solubility and C the solvent-concentration. Phenanthraquinone in 
benzene at 15’5°, and anthraquinone in chloroform at 49° and at 
12’6° approximate rather less closely to the linear function. The 
other cases, however, can only be represented accurately by an 
equation of the form: 

5 =o<7+ 6(72-1- cC» 
where- o, 6, j«id c are constants. 

There is a possibility that in the case of phenanthraquinone m 
acetic ester (curve ^), molecular association occurs, and this would 
be sufficient to explain the exceptional nature of the curve. 1° 
support of this, it may be mentioned that MoUer {Zeitsch. yhynbd. 
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Chen 1909) 69, 449) finds that in a mixture of carbon tetra- 
Uoriie and acetic ester a large proportion of the latter exista as 

double molecules. . , , , , 

T^ith a mixture of associated solvents, we mignfc expect to obtain 
very irregular curves through the formation of complex molecules. 
Hollemau and Antusch (Tifec. trav. chim,, 1894, 13, 277), working 
with a mixture of ethyl alcohol and water, and with organic solutes 
vhicli are much more soluble in the former than in the latter, found 

Fig, 3. 



A. rheLaiilhrat[uinone in benzene at IS'S" ^diluent : pentane). 

3. Aiitliiaquiiioiie in chloroform at 12'6'' (diluent : hexane). 

C. PLeuautiiniquinono in heiizcnc at ■48“ (diluent : mixture of hydroearbous). 

D. Authraquinone in chloroform at 49“ (diluent : hexane). 

E. Pheaauthraciuiiionc in ethyl acetate at 48“ (diluent : hydrocarbons). 

F- Beuzil in benzene at 12’3‘’ (diluent : hexane). 

G. Pheuantliraiiuinonc iu cbloroform at 14'5“ (diluent : i»entanc). 


in many ca.ses (acetanilide, acetcnaphthalide, benzamide, etc.) that 
llic solubility in the mixed solvent, starting from pure alcohol, 
increased at first as the proportion of the water in the mixture 
increased, reached a maximum, and then decreased. Herz and 
Knoch [Zdtsch. anorg. Chem., 1904, 41, 315) found that succinic 
ncid dissolved in a mixture of acetone and water gave a similar 
solubility, 

VOL. xcvii. i) B 
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y 'Tie existence of these can Only be explaineij on tj, 

supposition that associated mfiecules are formed with the t»' 
johents which have a greater solvent action on the particnla^ 
solutes than have the pure solvents. 

The Chemical Department, 

The University, 

Manchester. 


CXC . — A New Method for the Preparation of Aryl 
Ethers of Glycerol a-Momchlorohydrin. 

By David Runciuan Bovd and Ernest Robert Maele, 

In the preparation of glycide aryl ethera by the action of epicbloro- 
hydrin on a solution of a phenol in excess of sodium hydroxide 
(Trans., 1908, 93, 838 ; 1909, 95, 1808), we have invariably observed 
amongst the products of the reaction a small quantity of a com- 
pound containing chlorine, which we assumed to he the glycerol 
o-monochlorohydrin aryl ether, Ar* 0 *CH 2 'CH( 0 H)'CH£CI. 

This fact led us to investigate whether sodium hydroxide miglit 
be advantageously employed as a catalytic agent to bring about 
the addition of a phenol to epichlorohydrin. We find that this is so. 
In the presence of a small quantity of sodium hydroxide, epicbloro- 
hydrin and phenol react at the ordinary temperature with moderate 
rapidity to form y-chloro-^-hydroxy-a-phenoxypropane. From a 
mixture of 94 grams of phenol and 92*5 grams of epichlorchydriu, 
to which 0‘5 gram of sodium hydroxide bad been added, we obtained, 
after the mixture had been kept for about three weeks, C6 grama 
of chlorohydrin ether, boiling at 151 — 160^/18 mm.; fro’m this, on 
fractionation, 49 grams, boiling at 155 — 156°/ IG mm., were 
obtained. 

Fischer and Kramer (Ser., 1908, 41, 2728), following the method 
of Lindemann {Ber.y 1891, 24, 2145), have prepared the phenyl 
*ether (y-chloro-;S-hydroxy-a-phenoxypropane) by heating epichloro- 
hydrin with phenol in a closed vessel for forty hours at 160°. They 
give 152 — 153°/ 12 mm. as the boiling point of the pure substance. 
They obtained, from 500 grams of epichlorohydrin and 600 grams 
of phenol, 173 grams of crude ether, boiling at 135 — 155°/12 mm., 
the yield of the pure compound is not mentioned. 

Fburneau {J. Pharm. Chim.y 1910, [vii], 1, 58) gives 25 to 30 
grams as the yield of chlorohydrin ether obtained from 65 grams of 
phenol by the same method, but no boiling point is mentioned. 
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Journeaa (to«- cit.yi:»s~?^ prepared y-ehloro-p-hydroxy-o-phenoxy- 
propanc liy boiling phenol with a large excess of epichlorohydrin. 
The yirl^ mentioned is 30 to 22 grains from 35 grams of phenol, 
hut no information is given with regard to the purity of this 
product. The boiling point given by Poumeau for the pure sub- 
atance, 170“/31 mm., appears to be considerably too high. 

Using Lindemann’s method, and heating for ten hours at 150°, 
we have obtained about 5 grams of y-chloro-^-hydroxy-o-phenoxy- 
propane, bailing at 152 — 155°/12 mm., from 47 grams of phenol. 
\7e were unable to detect the presence of any phenyl glycide ether, 
which, according to Lindemann, is one of the products formed 
when epichlorohydrin is heated with phenol. 

Experimental. 

yCMoro-P-ht/droxy-a-fhenoxyprofane, 

C,H5-Q-CH2-CH(OH)-CHjC1. 

Half a gram of sodium hydroxide (1/80 mol.), dissolved in 
about 5 c.c. of water, was added to a mixture of 94 grams of 
phenol (1 mol.) and 92'5 grams of epichlorohydrin (1 mol.). The 
mixture formed a c'^r solution. After it had been kept for 
about three weeks at the laboratory temperature, it had still, a 
strongly alkaline reaction. It was then treated with ether; thl 
ethereal solution was shaken with dilute sodium hydroxide solution 
to remove unchanged phenol, and dried over potassium carbonate. 
On distillation of the product under diminished pressure, 66 grams 
of y-chloro-d-hydroxy-a-phenoxypropane, boiling at 151—160°/ 
18 mm., wero^obtained. The residue in the distilling flask was very 
small in amount. Fractional distillation of the crude ether gave 
49 grams of oil, boiling at 155 — 156°/16 mni. The portion analysed 
boiled at 156°/16 mm. (Pound, C=57-90; H=611; 01=18-85. 
Calc., 0=57-89; H=5-94; 01 = 19-01 per cent.) Prepared in this 
way, the ether forms a colourless, somewhat viscous oil, with a 
scarcely noticeable odour. On treatment with solid potassium 
hydroxide, it is converted into phenyl glycide other. 

The ■pnenylurelJume, CeH^-0-Cn2-CH(0-C0-NE-CeH5)-CH2CI, 
prepared by keeping a mixture of the chlorohydrin ether and 
P euyl isocyanate for twelve days at the ordinary temperature, 
the solid mass obtaised was treated with warm alcohol.- The 
0 CO olic solution was filtered, and the jihenyluretkane, obtained on 
evaporation of the alcohol, was crystallised several times from 'light 
petroleum. It forms needles, melting at 70°: 

M351 gave 0-1111 AgCl. Cl = ll-69. 

131 „ 16-65 C.C. Nj (moist) at 20° and 740 mm. N=4-49. 
l^ieHisOsNCl requires 01=11-60; N=4-58 per cent. 

6 B 2 
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y-Chloro$-hydroxj/-a-o-tolyloi!/propane, 

C,H,-0-CK8-CH(0H)-C^CI. 

This substance was prepared by the same method as that employe,} 
for the phenyl ether. Fifty-four grams of o-cresol (1 mol.), 45 
grams of epichlorohydrin (1 mol.), and 0'5 gram of sodimj 
hydroxide (1/40 mol.) were used. After nine days tho mixture 
was still strongly alkaline! The yield of crude substance, boding it 
169 — 172°/22 mm., was 25 grams. The pure ether forms a colour- 
less, somewhat viscous oil, boiling at 166°/18 mm. : 

0-2278 gave 0-1627 AgCl. Cl = 17-67. 

CioHiiOiCl requires Cl=17-68 per cent. 

The •phenylurethane, C;H;‘ 0 ‘CH 2 -CH( 0 -C 0 -NH‘C 5 H 5 )-CHjCl, 
prepared as in the previous case, crystallised from a solution in cold 
alcohol, on addition of a little water, in needles, melting at 81— 82“i 

0-2715 gave 0-1203 AgCl. Cl = 10-96. 

0-2843 „ 10-9 c.c. N 2 (moist) at 20® and 744 mm, N =4-29. 
CijHijOiNCl requires 01=1109; N = 4-38 per cent, 

•/■CMoro-d-Iiydroxy-a-^toli/loxypropane, 

C;H;-0-CHo-CH(OH)'CH2C1, 

Fifty-seven grams of p-cresol, 46 grams of epichlorohydrin, and 
1 gram of sodium hydroxide were used, and the mixture was kept 
for eight days. The yield of crude substance, boiling at 178—183°/ 
30 mm., was 47-5 grams. The pure ether boils at 165®/ 14 mm., 
and forms a colourless, rather viscous oil : 

0-2036 gave 0-1447 AgCl. Cl=17-58. 

Cj„H] 50 . 2 C 1 requires Cl=17-68 per cent. 

The ‘phenylurethane, C,H,* 0 *C%C 9 ( 0 -C 0 -NH*CgH 5 )‘CH 2 C 1 , 
prepared as in the previous cases, crystallised from alcohol in 
needles, melting at 113 — 114°: 

0-2349 gave 0-1051 AgCl. Cl-U-06. 

,0-3017 „ 11-6 C.C. N, (moist) at 17 5® and 751 mm. N =4 40. 
CijHigOaNCl re^iires 01=1109; N=4-38 per cent. 

Chfimical Departmekt, 

Hartley Ukiyersitt College. 



-ruE ACTION OF AMMONtA ON THE QLYCIDE ABYL ETHERS. 1791 


qjqj fke Action of Ammonia on the Glycide Aryl 

Ethers. PobTt 11. Fhenoxypropamlamines. 

By David Runciman Boyd. 

In a previous communication (Boyd and Knowiton, Trans., 1909, 
95 1802) an account was given of the bases obtained by the action 
of ammonia on o-tolyl glycide ether. From analogy to other cases, 
it was considered probable that in this reaction the amino-group 
becomes attached to the o-carhon atom of the o-toIyl glycide ether, 
giving a primary base of the formula 

C;H7-0-CH2*CH(0H)-CH2-NH2. 

This view has now been confirmed by the preparation of the same 
base from ^-chloro-^-hydroxy-a-o-tolyloxypropane, 
CjHj*0‘CH2-CH(0H)-CH2C1, 

and ammonia^ 

The action of ammonia on phenyl glycide ether has also been 
studied, and bases similar in character to those resulting from 
o-tolyl glycide ether **Ave been obtained. 

This reaction has also been investigated recently by 
Fourneau, who states (J. Pharm. Chim., 1910, [vii], 1, 99) that 
phenyl glycide ether and y-chloro-^hydroxy-a-pbenoxypropane 
react with ammonia to produce a secondary base only, 
and who appears to regard such behaviour as typical of the 
aromatic and higher fatty halogen-hydrins. It is obvious, however, 
that the relative quantities of primary, secondary, and tertiary 
bases obtained in such a reaction as that under consideration must 
depend very largely on the conditions of the experiment. If, for 
instance, the glycide ether is dissolved in a considerable volume of 
a strong solution of ammonia in 50 per cent, alcohol, tlje principal 
product is the primary base. 

Experimental. 

^-Anww-^'-phenoxi/isopropyl Alcohol, 
C6H,-0-CIE*CH(0H)-CH2'NH2. 

The hi/drocJdonde of this base was prepared by the method 
^ ready described in connexion with the corresponding o-tolyloxy- 
compound {foe. cit.). In one experiment, using 38 grams of phenyl 
concentrated aqueous ammonia, and 
c.c. of alcohol, and keeping the mixture for some days at the 
obtai^^d about 30 grams of the hydrochloride were 

■ The salt resembles the corresponding o-tolyloxy-com- 
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:.j)j)und in having no definite mdtjpg point , It softens at 136o 
• is not completely melted until about 228°. It 'dissolves very 4sil 
in cold water. ' 

The free base separated in rosettes of small needles on addin 
sodium hydroxide to a concentrated aqueous solution of the hydra 
chloride. After washing with water and drying in a desiccator 
over potassium hydroxide, it meltOd at 97 — 98° : 

I: 0-1727 gave 0-4f)92 COj and 0 1204 HjO. C = 64-62; H= 7 - 81 , 

0'1982 „ 14-2' C.C. Nj (moist) at 12° and 761 mm. N = 8 - 52 . 

CjHjjO^N requires C='64-62; H=7-85; N = 8-38 per cent 

The base is easily soluble in water, giving a solution witli j 
strongly alkaline reaction; it is less soluble in water eontaiiim!i 
sodium Hydroxide. 

The platinichloride melts and decomposes at 201° ; 

' 0-3066 gave 0-0804 Ft. Pt=26-22. 

(C9H]302N)2,H2PtClj requires Pt=26-21 per cent. 

The bemoate crystallises from alcohol in prisms, which soltcn at 
140°, and melt at 143° ; 

0-2560 gave 10-9 c.c. N2 (moist) at 17° and 747 mm. N=4'82, 
CbHi 302N,C5 Hj 02 requires N=4-84 per cent. 

/5-Amino-8'-phenoxy!sopropyl alcohol can also be prepared bj 
treatmg -y^ihloro-d-hydroxy-a-phenoxypropane with a solution of 
ammonia in 50 per cent, alcohol. The method of procedure is 
practically the same as when the glycide ether is employed, except 
.that after the alcohol and ammonia have been expelled, it is neces- 
sary to add some dilute hydrochloric acid in order to precipitate 
the hydrochloride of the secondary base, which otherwise would 
remain to some extent in solution along with the salt of the primary 


DikydroxydiphemsTydipropi/lamine, 

[C3H5-0-r!Hi,-CH(0H)-CH2]2NH. 

A secondary base, melting at 97 — 98°, and giving a hydrochloride 
melting at 176°, has been described by Pourneau {loc. cit.) as the 

product obtained by heating y-chloro-8-hydroxy-a-phenoxypropsne 

with aqueous ammonia. 

The crude product obtained from phenyl glycide ether and 
ammonia, which melted about 97°, was washed twice -with ether, 
jHid_ then treated with hydrochloric acid. After several crys- 
tsyttisations from dilute alcohol, tho hydrochloride softened at 169 1 
^^elted at 171— 172°. (Found, CI= 9-89. Calc., Cl=10'-03 per 
- The salt is moderately soluble in cold water, hut only very 
^^jSngly so in water containing hydrochloric acid. 

free base was obtained by adding sodium hydroxide to > 
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1 t' n of hydrochloride in bailing dilute alcohol. After two 
“ . [ijjations from alcohol, it melted almost completely at 
hut fusing was not quite complete until 104°. Sinco 
the nitrogen estimation gate a result in satisfactory agreement with 
the figu™ required for a secondary base, it seems possible that the 
mnt of sharpness in the melting point may be due to the presence 
of both of the two possible stereoiaomerides. (Found, N=4’4d. 

Calc., N =4-42 per cent.) 

CBEMIOAl OErinTMEKT, 

Hastley Univeesitt College, 


CXCIT . — The Rbsohtion of Benzoyloscine. 

By Peank Turiif. 

The base oscine (soopoline), CjHjjOjN, formed by the hydrolysis of 
the alkaloid hyoscine (scopolamine), is generally acknowledged to 
he closely related atr ;turally to tropiiio, CgHijON, although its 
constitution is not known. Tropine, which contains two similar 
asymmetric carbon atoms, has rccontly been examined from a 
stereochemical point of view by M. Barroweliff and the present 
author (Trans., 1909, 95, 1966), and found to be an internally 
compensated compound. It was therefore considered of interest to 
investigate oscine in the same direction, particularly as the evidence' 
BO obtained might be of service in assigning a constitutional formula 
to this compound. 

Oscine was prepared from f-hyoscine, and examined polari- 
metrically, when it was found to be optically inactive. As the 
amount of material prepared was not large, the base was converted 
into its benzoyl derivative before attempting its resolution, thereby 
increasing the size of the molecule. Moreover, the salts of beuzoyl- 
oscine crystallise more readily than those of the original base. 

Bemoyloscine i-cam.'phoTSiil'phonate (m. p. 167 — 168°) was first 
prepared, but, although this salt was submitted to a prolonged 
fractional crystallisation, no evidence of resolution could be 
obtained. When, however, ienzoyloscine d-bromoeamphors^U^honate 
was fractionally crystallised, it was at once seen that a separation 
was being effected, and, after three fractionations, bemoyl-d-oseine 
^-inmeamfhoTsulphonaU (m. p. 246°) was obtained in a state 
of purity. This salt had [a]„+51'9° in aqueous solution, from 
w ich it is calculated that the basic ion has [o]^ +10’0°. The base 
" amed from this salt, when examined in 50 per cent, alcohol, had 
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1«Jd +3'5'^. In order further to characterise this optically acf 
base, several salts were prepared from it, each of which was fn 
to melt at a higher temperature than the corresponding salt of i\ 
inactive base, as will be seen from the following table: 


M. p. of M p. of 

Name of salt salt of rfMwse. salt of d-basg 

Hydrochloride 266* 283—284° 

Nitri\to 195 *200'' 

ricrate... 185 211-212 

Aurichloride 183—194 180 — 191 ) 


d'Oscine could not be obtained from benzoyl-f^-oscine by hydrolysh 
with an alkali, since racemisation rapidly occurred under these 
conditions. Recourse was therefore had to acid hydrolysis, the 
liberated benzoic acid being removed by means of steam. A sola- 
twn containing d-oscine hydrochloride was thus obtained, by means 
of which an approximate determination of the optical rotatory 
power of t^-oscine was made, when the value [ojj, + was found. 

Attempt® to obtain henzoylA-oscine ddjromocam.'phoTml’phMtt 
in a state of purity were unsuccessful. 

It is. evident from the results given in this paper that oscine is 
capable of resolution into two stereoisomerides, and no evidence of 
the existence of more than two such compounds was obtained. Any 
structural formula which may be assigned to this base must there- 
fore contain either one or two asymmetric carbon atoms, but, if the 
latter be the case, both the asymmetric groupings must be similar. 

Experimental. 

About five grams of Miyosclne (scopolamine) were heated for 
several hours on a waler-batli willi a large excess of alcoholic 
potassium hydroxide. Water was then added, and the resulting 
oscine (scopolinc) extracted with chloroform, after which it was 
purified by distillation, wlicn it passed over at 240 — 245®. The 
solid so obtained, which was optically inactive, was treated with i 
large excess of benzoyl chloride, when an additive comfoiind of 
the base and the acid chloride was first formed. On heating the 
mixture, however, this substance dissolved, and then the liquid 
darkened somewhat, after which benzoyloscine hydrochloride 
separated in almost quantitative yield, the mixture becoming solid. 
After allowing the reaction mixture to cool, it was crushed m a 
mortar and mixed with ether, the solid being collected, and washed 
with this solvent. On recrystallisation from alcohol, the bensmyl- 
oscine hydrochloride was obtained in tufts of colourless needles, 
which melted and evolved gas at 266*®. This melting point is higher 
than that previously given 'for the salt in question, namely, 
249 — 250° (Beilstein’s Uandhuch, Ergiinztmgshandj III, p- 
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■ order therefore, to confirm the identity of the product, it 
*” °ert6d into the aurichloride. This salt crystallised in small 
rtte of needles and melted at 183—184° : 

“o-OMl gave 0-0284 Au. An =32-9. 

C,sHi703N,HAuCl4 requires Au=33'0 per cent. 

nitrate, prepared from the above-described hydro- 
hloride, was very sparingly soluble in water, from wMch it 
^ fallised in iong, colourless needles. Tt melted and violently 
*^volved gas at 195°- The corresponding picrate crystallised well in 
fllttened needles, and melted at 185° without decomposing. 

Benzoyloscine (benzoylscopoline) lias previously been prepared ‘ 
, repeated evaporation of oscine benzoate with dilute hydro- 
chloric acid (D.R.-P- 79864), but the above-described method is far 
more expeditious, and gives much better yields. 


Btnzoylosdne A-Camfhor$\{lphomt€. 

The benzoyloscine obtained from the above-described hydro- 
chloride was converted into its A-cam'phorsxd'phonaie. This salt was 
dissolved in ethyl acetate containing a little alcohol, when, 0er 
some time, it separa^ A in the form of a white powder. When 
examined under the microscope, this was seen to consist of minute, 
diamond-shaped crystals. 

Benzoyloscine d-camphorsulykomfe melted at 167 — 168°, but, 
although it was submitted to a prolonged fractional crystallisation, 
no evidence of resolution could be obtained : 

01476 gave 0'3312 CO. and 0-0918 H^O. C=61‘2; H = 6’9. 

Ci5H|-03N,Cj(,Hje04S requires C=6ri; H-6’7 per cent. 

0-4226, made up to 20 c.c. with water, gave -h0°26' in a 
2-dcm. tube, whence [a]p +10*3°; [M]p -f50‘6°. 


Resolution of Benzoyloscine d.-Brom.ocnmjfhorsvl'plionate. 

The base*was recovered from the previously-described (^-camphor- 
sulphonate, and neutralised with cZ-bromocamphorsulphonic acid. 
The salt so obtained crystallised fairly readily from water, but 
much more easily from a mixture of ethyl acetate and alcohol, 
forming colourless needles. After one rccrystallisation, it had 
somewhat the appearance of a mixture, and melted at 234 — 239°, 
previously softening at 211°. 

0-4068, made up to 20 c.c. with water, gave -f 2°2^ in a 
2-dcm. tube, whence [0]^, +50-0°; [M]^ +285-0°. 

Since ''f-bromocampborsulphonic acid has [Mjp + 271°, it appeared 

at the benzoyloscine if-bromocamphorsulphonate was resolving. 
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m a. 


It was again crystallised as before, wien it seemed much lo™ , , : 
and melted at 238 — 244°. " 

0’3982, made up to 20 c.c. with water, gave Bj, + 204 ; ■ ! 

Mem. tube, whence [a],, +51'9°; [M],, +295'8°. ' "* * 

When recrystallised a third time, this salt 'yielded hands 
glistening needles, which melted sharply at 246 — 246'5°. ^ 

0'4092, made up to 20 c.c. with water, gave Jij, + 2 og/ 
2-dcm. tube, whence [a]„ +52'1°; [M]„ +297'0°. 

This salt was evidently that of the dextrorotatory component of 
"^the racemic base, and since, as shown below, it yielded d-osdne on 
hydrolysis, it must be designated hemoyl-A-oscine d-brnmocatiiphot ■ 
sulphoruite. Repeated crystallisation caused no further change in' 
its melting point or rotatory power: 

0'1437 gav 6 0-2767 CO 2 and 0-0800 HjO. C=62-5; E = 6 ' 2 . 

CisHijOjN.CieHjsO^BrS requires C=52-6; H=5-7 per cent. 

The molecular rotation of hemoyl-d-oseine, calculated from th>t < 
of its d-bromocamphorsulphonate, is [M]^ +26-0°, whence the basic 
iqnjiaa [a]n + 10 - 0 °. 

'■ 'A small quantity of the above-described salt of benzoyl-d-oscina 

P -^as treated with sodium carbonate, the base extracted with chloio- 
rm, and examined polarimetrically, when a reading of +0“25t 
■was obtained. It was evident, therefore, that the base could be 
obtained in the free state -without suffering complete racemisatioi. 
A larger quantity of the salt was then decomposed, and the resulting 
Ibase dissolved in 20 c.c. of 50 per cent, alcohol, when it hid 
Oj, + 0°49' in a 2-dcm. tube. Ten c.c. of the solution were 
subsequently found, on titration, to contain 0'1172 of base, -whence 
[a]„ +3'5°; [MJ^ -h9-75°. The fact that the value thus obtained’ 
for the rotation of benzoyl-d-oscine is, lower than that previously 
calculated for the basic ion of benzoyW-oscine d-bromocamphor- 
sulphonate- ([o][| - 1 - 10 - 0 °) may be due, in part, to racemisation, but 
it is probably largely owing to the fact that the free h^e is incom- 
pletely ionised when dissolved in 60 per cent, alcohol (compare Carr 
tand Eeynoffls, this vol., p. 1328). 

‘ Attempts were made to isolate henioyl-l-oscme i-hromocamplor- 
sulphonate, but without success. A fraction of salt, melting at 
219 — 227°, ■ was, however, obtained, the basic ion of which had 
[M]„ -4-7° ' 

^Bt^ioyl-a-oseine hydrochloride was prepared from the correspond- 
j_^hromocamphorsulphonate by double decomposition. It formed 
Sess needles, melting at 283 — 284°. 

Vemoyl-i-oscine niCrate was similarly prepared. It was very 
fe^gly soluble in water, and crystallised in irregular prisms, 
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violenUj At 200®, and differed considerably in 


»ppi 


earance 


(rom Ibe long needles of the corresponding salt of the 

inactive picrate crystallised very readily in handsome, 

ifwleedles, which melted at 211—212® without undergoing any 
Cmposition, a behaviour very remarhable in a picrate melting 
■t so high a temperature. 

* auricUoride crystallised much more readily than 

, corresponding salt of the inactive base. It formed yellow 
needles, melting at 189—190°. 


Jlyirolysis of Benzoi/l-i-osciiie. Formation of i-Oscine. 

The quantity of base which was employed, as above described, 
for determining the rotatory power of bensoyl-rf-oscine in 50 per 
cent alcohol was hydrolysed by means of hydrochloric acid, steam 
being passed through the mixture for the removal of the benzoic 
icid formed. To ensure that this was thoroughly accomplished, 
the operation was continued for three days. The liquid was main- 
tained at a practically constant volume, and examined polari- 
metrically from time tc time, when it was observed that the optical 
rotation increased appreciably as the hydrolysis proceeded. When 
the change was complete, the mixture was made alkaline, and the 
resulting (i-oscine rapidly extracted with chloroform. The chloro- 
fonnic liquids were then concentrated somewhat, and extracted 
with hydrochloric acid, after which the acid liquid, which measured 
23 o,c., had + 1®35' in a 2-dcm. tube, whence the specific rotation ' 
ofdKjseine is calculated at [o],, +77'7®. This result must, however, 
ho regarded as only approximate. 

The Welmoxe Chemical Kesearcii Laboratories, 

Losiion, E,C. 


CXCIIL— Fote on the Constitution of a-Elaterin. 

By Chaki.es Watson Moore. 

UsDEB the title of "elaterin,” the British and United States 
Pharmacopoeias recoFnise a crystalline principle obtained from 
plateriuni — a sediment from the juice of the fruit of Echallium 
^toterium, A. Richard. 

It has been shown by Power and Moore (Tharm. J., 1909, [iv], 
29, 601) that elaterin consists of a mixture of two crystalline 
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substances of apparently identical percentage ' compoBition, ^ 
having optical rotations of oppoeite sign, and which those 
have designated as a- and 0-elaterm (Trans., 1909, 95, 1985). Qf 
these two substances, only the dextrorotatory, Malerin, possissM’ 
physiological activity, the laevorotatory, a-elaterin, which is the 
■principal constituent of the elateriu of commerce, being 


inert. 

Berg (Bull. Soc. chim., 1897, [iii], 17, 85) has stated thatelaterin 
docs not exist as such in the fruit of Ecb/dlium Elaterium, but that 
it is formed, after the expression of the juice, by the action ot jj 
(-enzyme on an amorphous glucoside. This view is not in agreement 
with the results obUined by Power and Moore (Trans,, 1909, 95 ^ 
1985), it having been definitely established by those authors that 
no glucoside of elaterin was present in the fruit of Echallivtn 
ElaUnum. Recently, Berg {Bull. Soc. chim.. 1910, [iv], 7, 38 g( 
in support of his earlier view, has described the characters of the 
so-called “ glucoside ” of elaterin, and recorded^ an analysis o( it, 
This "glucoside” is, however, an amorphous, indefinite product, 
evidently consisting of a mixture of substances, and any deductioni 
made from the analysis of such material -with respect to its com. 
position have little or no value. The present author therefore, 
with the concurrence of Dr. F. B. Power, sees no reason to depart 
from the view previously expressed (loc. oil.), that elaterin is not 
present in the form of a glucoside in the fruit of Echcllm 
Elaterium. 

It has quite recently been shown by Power and Moore (this vol, 
p. 99) that a-elaterin likewise occurs in the fruit of CitruUvi 
Colocynthis, Schrader, and the material employed in the present 
investigation was obtained from this source. 

During the last few years elaterin has been the subject of a 
considerable number of investigations, and, while the presence of 
certain groups in the molecule has been established, there issUl 
' divergence of opinion among tho different investigators as to t e 


empirical formula of the substance. 

The formula adopted for elaterin by tho Pharmacopoeias namely, 
’ CjnHaiOs, is that put forward by Zweuger {Annden, 1842, 43, ), 
hut more recently Berg {Bull. Soc. cltim.. 1905, [iii], j h 

Hemmelmayr {Ber., 1906, 39, 3652), and Thoms {A^otk iO ; 
1906, 21 , 803) have suggested different empirical formula!, name?, 
CzbHsbO,, Cb,H 340 ,„ and respectively. 

Of these formulce, that indicated by Thoms (loc. at.) 
agreemeat witli the analytical results obtained by all ot er m ^ 
gators, while these of Zwenger, Berg, and Hemmelmayr reti 
almost identical percentages of carbon and hydrogen, as 0 ow 
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(Zwenger) requires C=68'9; H=8 0 per cent. 

(Berg) » C = 691;H=7'8 „ 

(Hemmelmayr) „ C=68-9;H=80 

(Tlioms) » C =67*7 ;H =7*7 „ 

Owing te the .slight solubility of elaterin in most solvents, 
oleculsr-weigl't determinations of this substance by means of the 
” ionic or the ebullioscopic methods are not trustworthy, and 
Merent results have been obtained by various investigators. 
Bins Poliak (Ber., 1906, 39 , 3380) obtained results in agreement 
with Berg’s formula by means of the cryoscopic method, using 
■ I as solvent, whilst by the employment of the ebullioscopic 
method using ethylene bromide as solvent, he obtained figures more 
in jgreemeut with the formula of Zwenger and Thoms. Power and 
Moore {Pimm. J-, 1909, [iv], 29 , 601), on the other hand, have 
obteined results in agreement with the formula of Berg by means 
of the ebullioscopic method, using chloroform as solvent. 

It is necessary, therefore, to have recourse to chemical methods 
to establish the molecular weight of this substance, hut as all the 
hitherto described derivatives and decomposition products of 
elaterin are indefinite and amorphou.s, no satisfactory conclusions 
can be arrived at regarding their empirical formuhe. 

' It has been shown by Berg {Bull. Soc. chim., 1906, [iii], 35, 
:436) that when elaterin is treated for a short time with alcoholic 
sodium hydroxide, one molecule of acetic acid is split off, an 
amorphous, phenolic substance, elateridin,” being formed. 
Elaterin therefore appears to contain an acetyl group, and the 
lestimation of the acetic acid formed hy its hydrolysis affords 
[evidence in support of Berg’s formula. 

I Elaterin appears also to contain a lactone grouping, as by the 
prolonged action pf boiling sodium hydroxide solution it is con- 
verted Into “ elateric acid,” which, like “ elateridin,” is an amor- 
phous product (Berg, Bull. Soc. chim., 1905, [iiil, 35, 435 ; Compt. 
rend., 1909, 148, 1679). Thoms {loc, cit.) assumes the presence of 
two lactone groupings in elatenn, whilst IleminelraajT {loc, cit.) 
ixplaina the formation of “ elateric acid ” as being due to the 
ixidation of an aldehyde group. The latter explanation, however, 
ioeg not appear to be tenable, for, although Hemmelmayr {loc. cit.) 
iescribes the preparation of a dihydrazone of elaterin (see also 
Compt. rend.j 1906, 143, 1161), the present author has been 
enable to obtain any evidence as to the presence of a carbonyl 
sjoup. The “hydrazone” described by Hemmelmayr is an amor- 
P OU3, indefinite product, and there is no evidence that it is not 
Moreover, as such a compound would be 
5 ained by the action of phenylhydraaane on a lactone grouping, 


C2O02S^5 

CsgHjgO; 

0341134*^6 

CguHsoPe 





tHis appears to be the moat fflcejy^ exphu4^iOil, df^tT3,e nature of t| 
: ’j>sb<Jucfe. ' ^ * t 

' On heating elaterin with acetic anhydride^ & i 


.,18 form^ (Berg, Bull. Soe. eJiim., 1905, [hi], 35, 435 ; Hemmelaii 
Bcr.y 1906, 39, 3653). Elaterin must therefore contain tw 
■"hydroxyl groups. 

"" If it be assumed that the empirical formula put forward hi 
“ Hemmelmayr is correct, o-elaterin might be written as follows ■ ' 
-OH 


Co,H, 


-OH 

-O-CO'CHg 

-CO 

-0 


On the other hand, if the empirical formula of Berg be adopted 
. there remains the state of combination of one oxygen atom ti 
'account for. ■( 

The present author has now been able to show that by the" 
oxidation of " elateric acid ” a dehnite, crystalline diketone is< 
formed, which possesses the empirical formula, and mj; 

be designated elalerone. ' 

As “ elateric acid ” is an indefinite, amorphous product, vie*s‘ 
-as to its constitution, or even its empirical formula, based ot 
analysis are of little or no value. It may, howewr, safely be; 
assumed that it contains at least two carbon atoms less thin* 
elaterin, owing to the removal of the acetyl group from that sub, 
stance in the course of its fonnation. As elaterouc has now been 
shown to contain twenty-four carbon atoms, it follows that elaterin 
'must contain at least twenty-sk, and accordingly, to bring ils 
formula into harmony with the analytical results, this must 1»’ 
written as C^gHjgO,, in agreement with the formula of Berg. 

; In the present state of our knowledge, therefore, the formula of 
'Iwiaterin may be written as shown below, the manner of com- 
bination of one of the seven oxygen atoms being unknown : 




pOH 

-OH 

-O-CO-CH.. 

-CO 

l-o 


f j . It is probable that the oxygen atom above referred to is present 
in the foTm of an ether linking, although, as has been shown by 
, Poll^ {Ber., 1906, 39, 3880), no methoiyl or ethoxyl group u 
present. , 

If 'has, been shown by Thoms (foe. eit.) that elaterin is v^ 
pfalrably of naphthalene, since by oxidising elatcnn 




'[he a-eWerin employed in the present investigation was obtained" 
Turkish colocynth, consisting of the dried, peeled fruit of 
CiirJiilM Gohcynthis, Schrader, as described by Power and Moore 
(this rob) P* “ 

' As already stated by those authors (loe. cit.), a-elaterin forms 
colourless, hexagonal prisma, melting and decomposing at 232°, and - 
has [oJd chloroform solution (compare Berg, Compt. 

sttd 1910, analysis, it gave results agreeing with - 

'thoso 100“^* other investigators for elaterin. (Found, 

‘C=68'9; H=dl.) ; 

A determination of the iodine value, by Hiibl’s method, gave the 


following result : 

0'5010 absorbed 0'2673 iodine. Iodine value=53'3. 

CjHsjO-, containing one double linking, requires iodine value =52’2. 

a-EIaterin is insolub'^ in cold aqueous sodium or potassium 
hydroxide, but if it is suspended in a small quantity of alcohol, 
and potassium hydroxide (1 molecule) added to this mixture, the 
aelaterin rapidly dissolves, and is not precipitated on pouring the 
alcoholic solution into twice its volume of water. On acidification. 


however, unchanged a-elaterin is precipitated. Hence it appears 
that o-elaterin possesses phenolic properties, and is capable of 
forming a potassium derivative soluble in alcobol. Attempts to 
isolste this potassium derivative were, however, unsuccessful, for 
Ion keeping the alcoholic solution, even in the cold, hydrolysis 
occurred with the formation of “ elateridin.” Attempts to prepare 


the conesponding methyl derivative by means of sodium ethoxide 
and methyl iodide were also unsuccessful. ' ' ‘ 

With consideration of the statements of Berg and Hcmmelmayr ' 
tjjat elaterin contains a carbonyl group {loo. cit.), attempts were- 
made to prepare a bydrazone and an oxime. An alcoholic solution ; 
iof o-elaterin was boiled for about one hour with phenylbydraaine ' 
(1 molecule), but only resinous products resulted. Two experiments -■ 
were accordingly made at the ordinary temperature. In both 
cases 1 gram of a-elaterin was dissolved in 100 c.c. of alcohol, and 


■u one e.xperiment 0'25 gram of phenylhydraxine was added to the 
solution, whilst in the second experiment, 0'5 gram of phenyl- 
Mtaziue was used. The solutions were kept at the ordinary 
lomperature for some hours, and were then diluted with water, 
'ckcu in both oases quantities of a yellow, resinous precipitate were 
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produced. These precipitates were collected, -and attempts were 
m^e-to crystallise them from various solvents. In both cases sinj]! 
^entities of unchanged a.elaterin ■were recovered, but. there rrsj 
no indication of the formation of a definite hydrazoue. Similsj 
results were obtained on attempting to prepare an. oxime Qa 
foiling the alcoholic solution of oelaterin with hydroxyljmiBe 
there was some decomposition, hut when the experiment was cod! 
ducted at the ordinary temperature (kept trtenty-four hours), over 
80 per cent, of the a-elaterin-was recovered htichapgcd. 

A quantity (10 grams) of o-elateriu was distilled, in small qujD, 
titles at a time, with zinc dust in a current of hydrogen, when i 
small amount of an oily liquid, possessing a strong naphthaleue.liie 
odour, was formed. This was purified by distillation in a current 
of steam, but as the quantity of volatile substance so obtained was 
very small, it was converted into its picrate for identification. Ttis 
crystallised from alcohol in small, orange-coloured ‘needles, melting 
at 139°, and agreed in all respects with the picrate of 1 ; hdimetlijl. 
naphthalene. 

Alkaline Hydrolysis of^a-Elaterin. 

It has been shown by Berg {loc. cil.) that elaterin is hydrolysed 
by alkali hydroxides with formation of one molecule of acetic acid 
^uid either “ elateridin ” or " elateric acid,” according to the extent 
of the hydrolysis. A determination of the acetic acSd formed in 
this reaction was made as follows ; 

Twenty grams of a-elaterin were boiled for five hours with an 
excess of aqueous sodium hydroxide. The alkaline solution was. 
then "acidified with sulphuric acid, and the volatile acids removed 
by current of steam. The acid distillate was found to consist ol a 
mixture of acetic and formic acids. 

The total volatile acids neutralised 1'791 grams NaOH, and the 
.....amount of formic acid was found to be equivalent to 0151 gram 
NaOi Hence the acetic acid was t!'460 grams=12'3 per cent.; 

C28H3505'0(CO'CH3) requires acetic acid=12'3 per cent 

Oxidation of ” Elateric A cid.'^ 

(1) Formation of Elaterone, C24H3(,05. 

The “ elateric acid ” was prepared by the action of potassium 
lydroxide on o-elaterin, according to the method already described 
jy Berg (loc. cit.). It forms a light brown, amorphous powder, 
loluble in sodium hydrc^en carbonate, and appears to contain, a 
sarboxyl group. Neither the acid, nor any of its salts, has been 
ibtained in a crystalline state. A determination of its specific 
•otatory pwer gave the following result: 
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0 ' 3200 , maSe op to'.20 c.c, with ethyl acetate, gave Oj, + 1,6' in a 

iJcin. tube, whence [bJd, +23-9°. 

Ten glanj? of “ elateric acid ” were dissolved in 100 grams of 
acetic Acid, and 10 grama of chromic acid, dissolved in 12 
'tama of water, added, after which the solution was heated on a 
later-hatli. A vigorous reaction occurred, and the liquid boilej 
pontanebusly for some minutes'. 'The ^mixture was subsequently 
leated for one hour; then poirred into water, and, after the addition , 
it sulphuric acid, it. 'Was extracted with chloroform.’ The chloro- 
orm- extracts were shaken with aqueous soSiuiri- carbonate,’ which, ■ 
lowever, only removed small quantities of resinous material. The 
Horoform solution was accordingly dried, and the solvent removed, 
then a quantity of a Crystalline substance was obtained. This was 
■ecrystallised from boiling alcohol, when it formed long, colourless 
leedlcs, melting at about 300°. The quantity so obtained amounted 
a 1-4 gram*:, 

01133gave 0'3000 COj and 0’0805 H,p. C=72’l ; H = 7’9. 

After recrystallising from alcohol it was again analysed : 

01390 gave 0’3680 COj and 0'0974 HjO. C = 72’2 ; H = 7’8. 

Cj 4 H 5 j 05 re tires C=72’4; H = 7’5 per cent. 

..The molecular weight of the substance was determined by the ■ 
lyoscopic method in benzene solution : 

0'261fl, in 22'34 c.c. benzene, gave A(= -0'.154°. M.'W. = 380. 

C24H3(|05 requires M.W.= 398. ' 

As this substance does not agree in ' its properties with any 
jornpound of this formula which has hitherto been described, it is ' 
iroposed to designate it elaterone, with consideration of the fact 
hat it is a ketone (see below). 

Elateraiie is sparingly soluble in ether and alcohol, but readily 
!tJ in. chloroform and benzene. On heating, it sublimes in micro- 
iccpic needles. It contains no hydroxyl group, being unaifected 
>y prolonged boiling with acetic anhydride, and is not changed by ■ 
ioiling alcoholic potassium hydroxide. A determination of - its*' 
ipecific rotatory power gave the following result : f 

0 2185, made up to 20 c.c. with chloroform, gave + 2°38' in a 
^cm. tube, whence [a]j, + 120’5o. 

^fateronemonopAeay/Aydruzone.-— Elaterone and phenylhydrazine 
readily interact in acetic acid solution, but if the mixture be heated, 
“nly resinous products result. When, however, the reaction is 
-atrled out in the cold, and only allowed to proceed for about fifteen 
l^utea, a mono’phenylhydrazont is formed. This’crystallises from 
i won golden-yellow plates, melting and decomposing 

it ilo® \ 
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:. P‘((988 gave 5'8 c.6. 2J a* 24® siiij f46 tiimi $'4. 

• CjgHggOfN; tt*!'*^* pM C^t. 

i; '..®/a(e)D»erfia«ime.— Blaterone- was boiled' fdr sope Bours wit! 
alcoholio solution of hydroxylapine. Oi. coacdnttatiiig the mixthte 
4 diosime separated in jmaJl, colourless plates, melting and d«o ' 
^0ang ab 295“: ’ , . .■ . 

0'20^6 gave ll’O C.C. N*!^ 189 and ?64 mp.‘ fl=6'2. 

requires NlsB'B qier’cent. 

■ It is theiefore evident that elaterone contains twp carbonyl 
groups, both of .wlijch appear to be ketonic, as on boiling ft 
chromic acid solution, it is much more slowly oxidised than woulij 
he_ the case with; an aldehyde. ' 

A quantity fl'5 grams) of elaterone was boiled for one hour witl 
chromic acid.(l'5 grams: 6 atoms of oxygen) in acetic acid solution,. 
At the end of this time, however, O'B gram of elaterone was recovered 
unchanged. No definite oxidation products, of elaterone have as 
yet been obtained. 


(2) Formation of a Compound, CjjHjjOc. 

If " elateric acid ” be subjected to a somewhat milder oxidatioa 
than that descriljed in connexion with the formation of elaferoae; 
two crystalline products are formed, in about equal amounts, 

A quantity (2'5 grams) of “elateric acid” was dissolved iu 
glacial acetic acid (25 grams), and to the solution chromic acid 
(1’6 grams) dissolved in water (3 grams) was added. The solution 
was heated on a water-bath for one hour, and then worked up as in 
the previously described oxidation. In this case, however, a crjs- 
taHjne product was obtained, melting at 225 — 235°, which, ate 
fractional crystallisation from alcohol, was separated into two sub- 
stances, one of which ^melted at 295 — 300°, and 'evidently 
elaterone, while the other formed glistening plates, melting at 230°. 
Ihe quantity of the second substance was only O'j.gram. Like 
elaterone, it was neutral towards alkalis, and did not react with 
acetic anhydride, but the quantity of material available was too 
small for full investigation; 

0'1175 gave 0'3224 CO^ and 0'0895 H^O. 0=74-8; H=8-5. 

' CaHjjO) requires C=75-0; H = 8'3 per cent. 

It thus sqipears probable that this substance is an intermediate 
eompound in the formation of elaterone, and that it yields the latter 
according to the following equation : 

eC 24 H 3 gO^-f 20 =C 2 (Hg,j 05 -f- HgO. 

With the object of continuing this investigation, an attempt was 
made to dljllpBi a further quantity of a-elaterin from a good specimen 
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\^ cpiiunercial'obljj(!yilth,pjUp,; a rery small quantity til 

the desired compound. coilB ^e isolated. Kiis. result is somew^ 
remarkable, as foweraud Moore (fop. dt) had previously obtain^ 
over 1 per cent, of ,amlaterih from- Turkish cOlocynth pulp. It' ii 
therefore evident' that the amount of a^elatenn contained in 
COlocynth pulp may vary very greatly.. . ' : : ' 

Tbb Weldcomb Chemical ^ESE\a(^ LaSoratoriis, f 
London, ‘E.C. * 


CXCIV , — The Mole^dar Coraplexity of Amides • in 
Various Solvents. Fart III. Amides in Aqueous 
Solution. ' 

By Andrew Norman Meldrum (Carnegie Research Eellow) and 
William Ebnest Stephen Turner, ' - 

•In order to bring the phenomenon of electrolytic dissociatioii in 
'aqueous solufc: n into connexion with fundamental ideas of elec- 
tricity, J. J. Thomson advanced the hypothesis that water produces 
dissociatdon by reason of its high dielectric constant: “ If the forces 
which bold the molecule together are electrical in their origin . .. . 
these forces will be very much diminished when the molecule . , . 
is surrounded by a substance like water possessing a very large 
specific inductive capacity ” (PhU. Mag., 1893, [v], 36, 313). 

It is this hypothesis of Thomson which has originated the shudy, 
of solvents in connexion with their dielectric constants, particularly, 
of such ^ have a large constant. Notably,^ydrocyanic acid, which- 
has the constant 95, hag been studied by Schlundt {J. FhysicM;, 
Chem,, 1901, 5, 157); and formamide (constant >84) by Wald^?: 
{Zeitseh. -phy^ikal. Ckem., 1905, 54, 179, 181). The dielectrib 
constant of water is 80. . 

, Or^inally applied to the electrolytic dissociation of salts, Thom- - 
3on 8 hypothesis wag brought to bear by Nernst on the phenomenon., 
of association in solution {Zeitseh. physikal. Ghem., 1894, I?, 535); ‘ 
Association of a solute, on the suppogition that* this ia caused by . 
forces electrical in their origin,, sho^d be allowed by a solvent of ' 
ow dielectric constant, and prevented by a solutiW of which the - 
instant ia high. This corollary of Thomson’s pro^sition is denoted 
term the “ Nernst-Thomson rule.” 

The authors have subjected the Nemst-Thomson rule to" a Very 
areful examination. They have already found good agreement 

^ 6 C 2. 
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with the rule for solutions of the amides— known to have a tendency 
to association — in five organic solvents, namely, ethyl alcohol 
acetone, chloroform, ether, and benzene (Trans., 1908, 93, 875 ! 
this vol, 1605). «-Butyramide, for instance, is highly associated 
in benzene, of which the dielectric constant is 2'3 at 18°, and normal 
in ethyl alcohol, of which the constant is 25’4 at 18'5°. 

,i Water, however, presented-notable exceptions to the rule. Certain 
amides, in solution ii! water, namely, beilzamide, salicylamide, 
acetanilide, and dichloi;oacetamide, gave quite high molecnlar 
weights. These results were against all precedent and theory. No 
one had previously drawn attention to the fact that substances 
may be associated to as great an extent in water as in benzene. 
Further, the rule that the authors set out \o test was found to 
hold good for five organic solvents, and ought to have proved 
specially sound in the case of water. Yet in this very case it broke 
down. The authors, in deciding to study the matter further, did 
so because the phenomenon of association in aqueous solution seemed 
to them of considerable importance in various directions. 

Experimental. 

The amides were the same as those used in part II of this series. ■ 
The molecular weights were determined by the ebullioscopic method, 
using the same apparatus as before. The amount of solvent was 
ascertained both by weight and volume, and the authors have con- 
sidered it advisable to give both sets of data. The reason for this is 
that the concentration necessary to produce a certain elevation of 
the boiling point of water is considerable, three to six times that for 
^ other solvents, and in consequence the divergence between weight 
and volume results is marked. 

The solvent constants for water are (volume) 630, (weight) 510. 

In the following tables,* 

V denoteid Tolum« of solatioii in c,c. 

' W doaotes of solvent in grams. 

A denotes eleaKon of boiling point (corrected). 

JV» dnnotea^e number of millignim-iuolecules of solute per 100 grams of soheat, 

M.W.,. moleculir weight determined by the volume method. 

, ^ M-W... 4. 0 ■ » » .. weight M 

7 * These symbols were used in Part II., but the meaning of was incorreotlj 
^.stated there (foe. cU., p. 1608). 
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So?ve»(— TToier; • 


7. 

■. r. , 

■-'A..- 

if.. 

M.W.. 

M.W.i. 


Propionamide (M.W. 731), 2*088 grams. 


20’6 

I7'8a 

0*705 

169*8 

75*9 

84-5 

24'6 

21 -26 

0-596 

134*0 

76-4 

83*8 . 

28'8 

2518 

0-507 

113-2 

76-5 

83*2 • 

387 

33-50 

0-382 

851 

787 

83-0 

42-0 

37'98 . 

0*336 

76*2 

781 

83*3 


Metkylaeetanilide* (M.W. 149), 

gram.s. 

( ‘ , 

2’2‘5 

18 13 

0162 

99-2 

389 

465 

26 ‘3 

21-33 

0*137 

84*3 

395 

46S 




3*069 

gmms. 


22-1 

1770 

0141 

116-5 

523 

627 ’ .'a 




2*037 

giams. 

* 

29 '5 

25-8 

0*093 

53*0 

393 

' 434 ^'§1 


(M.W. 871), 1*975 grams. 


81-2 

27-82 

0*346 

81*5 . 

97-0 

104*6 - 

37*8 

34-07 

0*289 

66 6 

95-7 

102*3 

43-1 

39-32 

0*261 

57*7 

93-0 

98-1 

497 

',-67 

0-2*27 

49*8 

92-8 

97-4 .• 


mBufyramide (M.W. 87*1), 2 060 grains, 


31 -0 

27-62 

0 363 

85 6 

97-0 

104*8 

84 '6 

31-14 

0*319 

75*9 

99-0 

105-8 - 

42 '3 

38-24 

0-262 

61*8 

98-5 

104*9 

60T 

45-89 

0-2*23 

51*5 

97-6 

1027 


Falera7aide {U.'W. 1011), l*920gi-ams. 


24-3 

20-86 

0-345 

91*0 

1-22 

136 

28*8 

25-24 

0-296 

75-2 

1}9 

131 

351 

3174 

0*248 

59-8 

117 

124 . 

421 

3814 

0 209 

49-8 

115 

123^ 


iso5iriyl(W<rtrtMiu^c (M.W. 115*1), 2 209 

grams. 

• ■' 

321 

26*38 

0-224 

67*6 

.163 

177 

37'8 , 

83-73 

0*202 

56*a 

153 

165 




1 *699 grams. 


26-2 

22-36 

0*218 

66-0 

164 

178 ‘ 

30-6 

27-17 

0*183 

54*3 

161 

174 


GlycoUamidr, (M.W. 

75), 1*603 grams. 


26-0 

23-94 

0*447 

89*3 

73-2 

76*4 

30-3 

2813 

0-395 

76-0 

70-9 

73*6 

36’4 

3413 

0-300 

62-6 

77-7 

79-8 

457 

42-94 

0*236 

49-8 

78*7 

80-7 


This substance ia volatile with steani,^ source of error which we reduced to 
mmimuni by carrying out several cipeiimeiits, each giving one moleculM-weigli 
result. In addition, four molecular- weight detevniinatious were made in series, wit 
e object of observing the extent of distillation during %0 course of the ^Y 0 ^ 1 i 
e amount of anilide originally taken was 2’68 grams, and the amount remaining 
er tire 36 minutes which th^ series occupied, was foujid to be r94 grams. 



^ 8<ili}ent^Water, 



- W. 

• A. 




1 /. ' 

Ladamide (M.W. 89‘1), 2-601 grams. 


22‘8 

19*39 

0*717 

147*6 

84-8 

95-4 

afi'4 

22-92 

0*612 

1247 

85*2 

94-6 

30-9 

27*44 

0*517 

105*2 

86-3 

94'4 

'367 

32-94 

0-431 

86-8 

87-1 

93-4 


1 

f 

1 

? 

5^ 

. 135), 2*612 grams, 


25 V 

21-69 

0-297 

S9-2 

186 

207 

29-2 

25-40 

0-269 

76*2 

176 

195 

41 '1 

37-07 

0-210 

53*4 

160 

171 




2101 grams. 


27-8 

22-90 

0*244 

68*0 

164 

192 

81^ 

27-30 

0-222 

57-0 

161 

177 


3172 

0*204 

49-1 

167 

166 

^42'9 ^ 

’ 39-32 

0*175 

39*6 

148 

' 136 


Fomanilide (M.W. 

121), 2*137 gi'iuus. 


26-6 

23-65 

0-238 

74-G 

179 

194 

32-0 

29-00 

0-211 

60-8 

168 

178 




1*548 grams. 


267 . . 

24-24 

0-188 

527 

163 

173 

80-9 

27-91 

0-171 

45-8 

155 

186 

86*8 

33-91 

0-14.5 

37*7 

154 

161 

1 

■A 

Glycollmilide (M.W. 

, 161), 2'215 graiin. 


80-5 

27-34 

0-210 

53-6 

183 

197 

36-8 

33-24 

0177 

44-1 

183 

192 

42 '9 

39-14 

0-159 

37-4 

172 

181 

52-3 

48-26 

0-134 

30-4 

167 

176 


huianUidc (M. W. 

165), 2*313 grams. 


fe-7 

20 95 

0-230 

66-9 

224 

245 

%-5 

24-05 

0-213 

58-2 

209 

230 

31*2 

27-59 

0-188 

50-8 

209 

227 

'35-1 

31-57 

0*171 

44-4 

204 

218 

.42-a 

38 02 

0-149 

36-8 

196 

208 


Fhmylcarhamidc(ii\.yi. 136), 1-174 | 

grams. 


28-2 

21-84 

0*172 

39-5 

156 

159 

^27-5 

25-19 

0-153- 

34*3 

148 

155 

30-5 

28-34 

0-141 

30-1 

145 

150 

-U4-6 

41-59 

0-102 

20-7 

137 

141 


Experiment at the Freezing Point. 




l7re<Aatte{M.W. 89-1). 




w. 

u> (grams), 

A. 

J1.W. 

19-09 

0*398 

0*436 

8 

18-4 

19-09 

0-815 

0-874 

90-3 

1909 

1-019 

1-084 

91-0 





* Examinaiion of Bettdti, 

The results of the present investigation suggest that in water, 
'te its high dielectric constant, association is quite a frequent 
rence* To the four amides already found to be associated in 
°'*ter the authors are able to add eleven out of the fourteen 
recently tested. (In what follows, the results of the 
^,ioug investigation are shown by an asterisk.) Acetamide,*' 
monochloroacetamide,* carbamide,* malonamide,* glycollamide, 
lactamide, and urethane are unassociated. Trichlorolactamide * is 
doubtful. Propionamide, n-butyramide, isobutyramide, valeramide, 
Mobutylacetamide, glycolianilide, lactanibde, formanilide, acet-, 
anilide,* methylacetanilide, phenylacetamide, phenylcarbamide, 
benzamide,* salicylamide,* and dichloroacetamide * are associated. 

This association presents a remarkable feature, which is best^ 
shown by putting the estent of association in water and in benzene 
side by side. As a means of comparison, the molecular weights and 
aasociation factors are calculated at a concentration of 50 milligram- 
molecules per 100 c.c. of solvent, obtained from the weight data 
which, for solutions in benzene, were not given in full in the tables ; 

In water. In benzene. 

M.W nr M.w. A. F. 


Pjopionamide 1*14 148 2*03 

1^Btltyramide 1‘12 172 1’98 

wButTTamide 102'8 118 16iJ 1’94 

Valai'aniide 123‘0 1'22 184 1 82 

iwButylacetainide 173'0 150 206 179 

Urethane...'. — — 142 1'6 

Glycollamide 80 ’5 1'07 — — * 

Lactamide 92 0 1*03 — - — 

GlycollaQilide 196-0 1-30 340,. 2-25 

LactauiUde 227-0 1*38 320 1-94 

Formanilido 170 0 1*42 180 1*49 

Acetanilide 194 0 1-44 — — 

Methylacetanilide 450 0 3 00 155 r04 

Phenylaceta'niide 170-0 1*26 — — 

Phenylcarbamide 170'0 1*25 — ' — 


A striking regularity is displayed in these data, namely, that the 
greater the tendency of a substance to molecular association in 
benzene, the less is its tendency in aqueous solution. As the figures 
in our first paper show, salicylamide is less associated in benzene 
than benzamide is, and in water the positions are reversed. Again, 
with the exception only of a slight deviation in the case of 
propionamide and w-butyramide in water, due possibly to slight 
experimental error, the tendency to molecular association in water 
rises from propionamide to zsobntylacefcamide, and falls in this order 
in benzene. Methylacetanilide, which has the normal molecular^ 
weight in benzene, shows apparmit association of a vei^ high order 
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in .water, ijactamiae is not associated in water", and; accordia 
oiir'rule should be strongly associated in benzene, UnfortunaL*” 
it is not soluble enough in benzene for the purpose, but the 


'good reason to think it is associated. One of us, in 


“ilttiictioa 


with Mr. E. W. Merry, has ascertained that it is i 
in the fused state. Phenylacetamide is moderately associated'* 
water, in chloroform, and in the fused state. Urethane, whicli ™ 
associated in benzene, seemed to be associated in water i 

lad 


was suspected that the substance decomposes in water at 100® 


therefore the ebullioscopic was discarded in favour of the 
method. There was then no sign of association. 


cryoscopic 


The Imjartanee of the Phenomenon of Association in Water 

The authors hold that the unexpected association in aqueo® 
solution, which they have demonstrated in the case of the amida, 
is not limited to these substances, but is of frequent occurrence 
They have studied the amides, in the first place, as being, usuallj 
soluble enough at 100®, and at the same time non-volatile. But 
certain other observations of association have been made. Jones 
and Getman, by the cryoscopic method, showed that acetic, oxalio, 
and succinic acids tend to form associated molecules in water (Amer 
Chem. J., 1904, 32 , 329). 

The authors believe that this possibility of association in aqueous 
solutions has been left out of account in recent investigations to an 
injurious extent. Viscosity determinations as a means of detecting 
the formation of compounds between solute and solvent are in 
favour just now. From the determination of the viscosities of 
, solutions in water of several organic acids, Tsahalotos {Comp, rend, 
1908, 146 , 1146) was led to think that formic acid produces no 
hydrate, whilst acetic, propionic, and n-butyric acids yield hydrates 
of the type It-CO^HjH^O. Previously, however, Jones and Getman 
had concluded that there is no appreciable tendency on the part of 
acetic, oxalic, succinic, tartaric, and citric acids to form hydrates 
'(loe. cit., p. 338). Acetic acid certainly, end propionic and 
butyric probably, associate in water. Hence the authors would 
urge the necessity of considering that the molecules of the solute 
may associate with one another, as well as combine with ' water. A 
method of interpreting viscosity data which shall distinguish 
between these two possibilities is urgently needed. 

. In connexion with the “ hydrate theory,” the authors have made 
certain experiments of a similar character to those of Caldwell 
(P^. Pop.'Soc., 1906, A, 78 , 272) and of H. E. Armstrong (»«*■. 
. 19 ^ 4 , 79 , 576). These experiments consisted in observing t ® 
'Sect of several salts on the rate of inversion of sucrose by am 
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and an the rate of ' Hydrolysis of methyl acetate by hydrochloric 

cid In pleee of a salt, that is, a dissociated substance, the authors 
have used methylacetanilide. which, as they had found, is strongly 
associated in water. 

Experiments on the Inversion of Sucrose. 

The effect of sodium chloride and of methylacetanilide on the 
inversion of sucrose was measured. Weight-normal solutions were 
used throughout. The temperature of experiment in each case 
was 40“ 

Experiment 1. — One hundred c.c. of A’/4-hydrochloric acid were, 
mixed with 100 c.c. of 20 per cent, sucrose solution. Mean value 
of seven measurements of velocity constant, ^■=7’42 x 10-*. 
Extremes, 7'15 and 7'70xl0-®. 

Experiment 2. — Solutions as before, with addition of 6 grams 
(0'085 mol.) of sodium chloride. Mean (5 measurements), 
f=8'65xl0"l Extremes, 8'60 and 8'71 X 10'*, 

Experiment 3.— Solutions as before, with addition of 5 grams ,• 
{0'033 mol.) of methyl acetanilide. Mean (S measurements), . 
^=8’65xl0”l Extremes, 8'49 and 8'78x 10’®. 

Equal amounts by weight of sodium chloride and methylacet-’ 
anilide had apparently the same effect in accelerating the inversion 
of sucrose. 

Experiments on the Hydrolysis of Ethyl Acetate. 

Weight-normal solutions were again used. The temperature was 
25°, which allowed only of a low concentration of methylacetanilide. 

Experiment 1. — Two c.c. of ethyl acetate were mixed with 
100 c.c. of i7/2-hydrochloric acid. Mean of five measurements, 
.^=2'63xl0"^ Extremes, 2'li2 and 2'71 x 10"^. 

Experiment 2, — Solution as before, with addition of 4 grams 
(0'068 mol.) of sodium chloride. Mean (6 measurements), ; 

K X 3-24 X 10-3. Extremes, 3-14 and 3-31 x 10-*. 

Experiment 3. — Solution as before, with addition of 2 grams 
(0'026 mol.) of methylacetanilide. Mean (6 measurements), 

J=3 05 xl0-s. Extremes, S'Ol and 3-08x10-*. 

The results show that the presence of methylacetanilide has an 
effect on these two chemical changes of the same kind as that due to 
sodium chloride. In the case of both hydrolysis and inversion the 
change is accelerated. Of the two substances, methylacetanilide baa 
the greater effect, molecule for molecule. Supposing the withdrawal 
of water of hydration, by the added substance, to be the explanation 
0 the accelerated inversion, or hydrolysis, as the case may be, it 
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aolirioM that metliylsoeUnilide must be much more hydrated jj, 
wlifticm than sodium chloride; for the same effect On the inveisiej 
jy'ractose is produced by equal weights of the two substances, tlm 

ty 1 molecule of methylacetanilide for 2’6 molecules of sodium 
^^oride. If we assume that at the particular concentration 
mployed, namely, 2^ per cent., the molecular hydration of sodium 
'Ihlorideia 14 (see, for example, Philip, Trans., 1907, 91, 711 ), that , 
'tof methylacetanilide must be about 35. Interpretation in this 
manner of the influence of methylacetanilide seems quite impossible. 
One cannot admit the possibility of combination between water and 
' methylacetanilide to such an extent in the total absence of other 
evidence in this direction. There is, indeed,^ evidence 'to the 
contrary. Supposing methylacetanilide to combine with 35 mole- 
cules of water, we should expect it to give an abnormally high 
'elevation of boiling point; for water is withdrawn from the role 
of solvent, and the solution is thereby concentrated. The reverse is 
the case: we And instead an abnormally low elevation. The 
hydrate theory, here at any rate, is entirely inapplicable. 

i,. 

At the present time, much work is being done on the prohlem 
of solution by the employment of what is regarded as an ‘ in- 
difteent ” substance ; that is, the substance and the solvent are 
s^osed to be indiSereut to one another. The method is to observe 
fifW the eSect on the solubility of the indifferent substance, 
produced by the presence of another substance, or vice versa, the 
affeotipn the solubility of the other substance due to the presence 
of M indifferent substance (compare Usher, Trans., 1910, 97, 66; 
^ox and Gauge, loc. ciu, 377 ; and Findlay and Creighton, loe. cit., 
559). It may be pointed out here that of the substances employed 
,in these researches, quite a number, either in the liquid state or 
in suitable solvents, are known to be associated. 

•; That substances which, for the purposes of investigation, were 
regarded as “indifferent,” should have a tendency to association, 
,is a state of things which was probably not intended. Hence it is 
possible that Usher’s test of Jahn’s hypothesis, namely, that, the 
i solubility of a gas in a dilute solution of a non-volatile, indifferent 
5:^bstanee is the same, under the same conditions of temperature and 
^pressure, as in the pure solvent, may not be valid (Usher, loc. oil., 
fje). In the opinion of the authors, associated substances cannot 
’.he regarded as indifferent, and this opinion receives strong support 
ifrem'the experiments just detailed, in which methylacelanihde was 
^ployed. In these experiments, methylacetanilide, which is knem 
to be associated, and sodium chloride, which is not supposed to e 
' indifferent,” were found to produce effects of the same kind. 
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line along>®5>’"'the‘ working buC of the problem sugge^ 

U V reason of the fact that the more nearly normal in organic 
** ’ i, jg the amide, the mwe strongly it appears to be associated 
* ^ter is that th^jnolecular structure of water must be taken ; 

® in such a wav as to admit that sometimes the structure . 

nto accounvi m o**'' j _ 

become more complex and sometimes simpler. 

the authors would draw attention to the work of P. W. 
RnbeXn on solution in phenol (Trans., 1903, 83, 1904; 1904, 85, 
1425 161f; 

to rKults and conclusions in some respects similar to their own. 
3e found that in phenol, itself an associated substance, the hydro- 
carbons and their halogen derivatives have high molecular weights. 
Ibis abnormality the author believed “ to be connected with the 
association' of the phenol molecules, as the substituted phenols, 
which are less associated, tend [when used as solvents] to give 
normal results ” (Trans., 1906, 89, 570). 

Within the last three years, H. E. Armstrong {Proc. Roy. Soe., 
1908 81, d, 80; 1909, 81, B, 94) has formulated a theory of 
aqueous solution which involves the assumption that molecules of 
diBerent degrees o* complexity are present in liquid water, the 
various processes of solution involving the operation of these 
differently sized molecules. 

The authors find themselves in agreement with the theory in So 
far as it appears to them necessary to take account of probable 
changes in the molecular complexity of water when solution occurs, 
differing with the nature of the solute. Moreover, since a substance 
which possesses a high molecular complexity has’ usually a high 
dielectric constaut, these changes may well be accompanied by 
alterations in the dielectric constant of water, which cannot but 
react on the condition of the solute. 

The authors desire to thank Mr. E. W. Merry, M.Sc., of the 
Hpiversity of Sheffield, for carrying out the experiments on the 
inversion of sucrose and the hydrolysis of ethyl acetate. 

• The materials employed in this investigation were obtained. by 
means 'of grants from the Government Grant Committee of the 
Royal Society and the Executive Committee of the Carnegie Trust 
for the Enlversities of Scotland. 

Tub Unitebsity, The Univkusity, 

Makchesteu. Sheffield. 
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GXGV.—The Tautomerism of Glyoxalines and the 
Gonslitulion of Pilocarj^ne. 

By Frank Lee Pyman. 

Since the suggestion of Pinner and Schwarz (Ber., 1902, 35 2440 
followed by the experimental proof adduced by Jowett (Trans ' 
1903, 83, 438), that the glyoxaline radicle is contained in tie 
alkaloid pilocarpine, and later the discovery by Pauly [Zatstl 
•physiol. Chew,., 1904, 42 , 508) of thin radicle in histidine, synthefie 
experiments with glyoxalines have attracted the attention of 
number of chemists. Quite recently an added stimulus has been 
given to the work through the discovery by Barger and I)ale (Proc 
1910, 26 , 128) that ddminazolyiethylamine, a compound which was 
recently synthesised by Windaua and Vogt (Ber., 1907, 40 , 3691 ) 
is one of the active principles of ergot. 

Some years ago Dr. Jowett (Jowett and Potter, Trans., 1903 
83, 4G4 ; Jowett, Trans., 1905, 87, 405), with a view to syntheses in 
this field, commenced a series of investigations, which will le 
referred to in detail later, and more recently, being unable to resuae 
the work personally, requested the present author to continue it 
Vie most important result of the present investigation is the proof 
that 'glyoxalines, containing a free imino-hydrogen atom, ate 
tautomeric, a fact which previous research on the subject had 
already made probable. Thus, Janecke {Ber., 1899, 32 , 1098) pre- 
pared, by the oxidation of the mercaptan formed by the action of 
potassium thiocyanate on o-aminodiethyl ketone (I), the same 
methylethylglyoxaline (II or III) which Gabriel and Posner {Ber., 
1894, 27 , 1037) had previously obtained in a similar manner from 
o-aminopropyl methyl ketone (IV): 

CMe-NH^ 


CHMe-NII. 

COEt CEt— 


(I.) 


( 11 .) 


CMe— K 
CEt-NH^'^® 
(HI.) 


COMe 

ClHEfNH,’ 

(IV.) 


This method of synthesis does not enable any conclusion to be 
drawn as to which of the two isoineridcs, 5-methyl-4-ethylglyoxaliii6 
(EQ and 4-methyl-5-ethyIgIyoxalmc (III), is to be expected in each 
case, but it was inferred that a different one of the two would be 
.lezpMted in the two cases; the fact that the same methyletbyl- 
glyoxaline was actually obtained in each case consequently showed 
either that this compound is tautomeric, or that one of the two 
forme (H) and (HI) is the more stable. Janecke thought the foriuer 
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yjeff tie were probable, and suggested that the imino-hjdrogen 
atom vibrated between the nitrogen atoms in the same way as it 
ijoes, according to Knorr (Amuilen, 1894, 279, 188), in the case 

of the pyraagles; 

CMe-N. CH— N. H 

II H>CH I \ n . 

CEt'N/ CH-CH/ 


Several years later, Otto Fischer (J. pr. Chem., 1906, [ii], 73, 
419; 1907, [ii], 75. 88) prepared the 1 : 2 ; 5- and 1 ; 2 ; 6-trimethyl- 
benzirainazoles by the action of methyl iodide on 2 : 5-dimethyl- 
benziminazole: 


cn,! 


NH 
\/\ 


C'CH, 


/ 

N 


NMe 


CH, 


\/ 


N 


C’CHj and 


ch/\ 

\, 


NMe 

/ 

N 


and thus showed t.iat this compound is tautomeric. 

In consequence of this result, and in order to demonstrate that 
the simple glyoxalines are also probably tautomeric, Gabriel '(5er., 
1908, 41, 1926), who appears to have overlooked Janccke’s paper, 
brought forward another example of the formation from two 
diSerent amino-ketones of a single 4 : 5-disubstituted glyoxaline, 
namely, phenylmethylglyoxaline. On the other hand, neither 
Jowett and Potter (Joe. eit.) in the methylation of 4(or 5)-methjl- 
gijoxaline, nor Pinner {Ber., 1905, 38, 1535) in the ethylation of 
4(or 6)-phenylglyoxaline, isolated two isomeric A'-alkyl derivatives, 
and further, in more recent publications, both Pauly and Gunder- 
mann {Her., 1908, 41, 4005) and Windaus {Ber., 1909, 42, 762) 
describe experiments with “o-J7-dimetbyliminazol” — presumably the 
methylation product of a-methylglyoxaline, that is, 4(or 5)-methyl- 
gljoxaline. The tautomerism of glyoxalines has therefore not 
hitherto been generally recognised. 

A deEnite prodt of the tautomerism of simple glyoxalines is now 
rought forward, for it has been found that 4(or 5)-methyl- 
gyoxa me yields, on methylation, a mixture of two isomeric 
KspMt' f 1 “d 1 ; h^dimethylglyoxaline (V and VI) 




(V.) 




OH- 


(VI.) 
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'i ■-' ■ •** - ' ’ >.'*#?.% - ' 

■„«nd therefore reacts according to hoth the’Jofm.nlffi (Vtl aed ? 


CH-NH. ^ 

SMe-N>^^ 


3Me-N' 

(VII.) 


RMe;NH.^ 

(Vila.) . • ’ 


' It may therefore be considered.to react as a ccanponud ij 
the hydrogen atom of the imino-group alternates in position betw - 
j'the two nitrogen atoms as suggested by Janecke (foe, cil.j ij 
case of methylethylglyoxaline. 

The formation of two isomeric fy-methyl derivatives by tbe 
.methylation of a glyoxaline has been confirmed by the metbylstioj 
'of the bromo-derivatives of 4(or 5)-methyIglyoxaIine. 

The action on 4(or 5)-methylglyoxaline of bromine in a quantib 
sufficient to form a monobromo-substitntion product has been tried 
at different temperatures, and it has been found that, even at -loe 
the ffiOBobromo-derivative is accompanied by a considerable pro. 
portion of the diJ/omoderivative, a corresponding quantity of 
4(or 5)-methylglyoxalme being consequently unattacked. Only one 
monobromo-derivative has been isolated, and there is at present no 
evidence to show whether the substituent bromine atom ocenpiej 
the -a- or the 4(or 5).position. This compound is tautomeric, anl 
reacts either as 2-bromo4-methylglyoxaline (VIII) and 2-broino. 
5-methylglyoxaline (Villa) or as 5-bromo4-mcthylglyoxa]me (IS) 
and |-1bromo-6-methylglyoxaline (IXa) ; 


CH'NH. 

(VIII.) 

Clle-NH 

Bh— 

(VIIIi.) 


RBr-NH 

(LV) 

CMe-NH. 

(IXa.) 


CBfNIh 

(X.) 
pMe’NH 
-N’ 
(X».) 


II 

CBi- 


>CJjr 


j.iie dibromo-derivative is also tautomeric, and reacts as 2: 6-di- 
bromo-I-methylglyoxaline (X) and 2 ; 4-dibromo-5-methylglyoxaline, 
(Xa). 

Bromo-4(or 5)-mefchyIgIyoxaIine yields, on metLylation, a mixture 
of hroTnodimethylglyoxalmeSy which melt at 40 — 45° 

77—78° respectively. 

DibromO'4(or SJ-methylglyoxaline similarly yields, on methylation, 
a mixture of two isomeric dibromodimethylglyoxalims, melting at 
and 128 — 129°, The two dimethylglyoxalines obtained by 
the -methylation of 4(or 5)-methyIglyoxaline distil at 198—199'^ 
e^:. 224 — 225°, and in order to determine which of the isomeric 
bromO“ and dibromo-dimethylglyoxalinea was derived from each 
iuhethylglyoxaline, the latter bases were also brominated. Although 
^ bromination of the two isomerides was carried out under pre; 
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• 1 similar conjitionfij resulte showed an interesting difference, 
tk boiling at 198—199“ yielding chiefly the 

corresponding inonobromo-derivative which melts at 40 — 46“, and , 
V Kttle of the dibromodimethylglyoxaline which melts at 44— 46“ 
whilst the dimethylglyoxaUne boiling at 224—225“ gave very little 
of the corresponding, monobromodimethylglyoxaline melting at * 
77 — 78 °, but chiefly the dibromodimethylglyoxaline melting at 

128 - 129 °. . ‘ ^ 

The mutual ' relations between the isomeric dimethylglyoxalines 
and the various, bromo-derivatives are shown by the following 
scheme; 

ilorSVMethvlstlvoxBlme, — ^*1 ;4-DimethyMjroxalme,and 1 :5.Dimetliylgly<ilslii)e, , 

' ' o,hK c,hA 

. II p. 55'^; b, p. 263’, B. p. 198— 199°. B. p. 224— 225°. 

I 4 . r 

BroBio*4(oi' Bl-raethyl" 2{or : 4*dimethyU. 2(or 4).Brorao-l : 5-dimethyl- 

alyoxalme, — > glyoxaliue, and glyoxallue, 

C^HjNjBr. ' CjHjNjBr. 

M. p. K4— 155®.* *• M. p. 40—45®. M. p. 77—78®. 

I + I 

Dibromo-4(or5fm€l? ,1- 2:5-J)ibromo*l;4-diinethyl- 2:4*Dibroino-l iS-dimethyl- 
glvoxaline, — ^ glyoxaline, and glynxaline, 

C^H^NaBr,. CsHeN^Brj. CjHgNjBrj. 

U. p. 216-216® * M. p. 44—45®. M. p. 128—1^®. 

* The Euuibei's arc inserted in anticipation of the conclusions drawn later. 

The question as to which series has the 1 : 4 and which the 1 : 5 
arrangement of methyl groups is difficult to determine, and no 
direct evidence bearing on this point is brought forward at presept. • 
Fortunately, however, this matter can be settled with a high degree 
of probability by consideration of the relative affinities of the two - 
dihromodimethylglyoxalines. These compounds are weak bases, and 
it has been found that the isomeride melting at 128 — 129° ia very 
much more readily extracted by means of chloroform from its 
solution in 10 per cent, hydrochloric acid than the isomeride melting 
at 44^5°; the latter is therefore the stronger base. 

Now, of the two nitrogen atoms in the glyoxaline molecule, the 
iminic nitrogqn %tom occupies a similar position to the nitrogen 
atom of pyrrole, and is almost devoid of basic properties. Glyoxalines 
behave as mono-acid bases, and the fact that their basicity is, due * 
to the nitrogen atom 'NI has been clearly shown by Pinner and 
Schwarz (loc. cit.) by the formation of a mixture of mono* 
^bylanunes by the degradation of alkyl salts of iF-substituted 
glyoxalines. 

Consideration of the formulae of the two isomeric dibromodi-.^ 



%iUtoaBRi(SM 


;'met^lglyqxalinea ^XI and XII),sh6TO fifiit tTi^basic S nittoj 
ratoni': 


'gen 


CBr-NMe^ „„ 
(XI.) 


Cffle-NMe, 
CBr— N 

. (XII.) 


"IB in both casea in close proximity to the' ttrongly negative snh 
;;B)iitnent bromine atom in tbe 2-po3ition ; tbe position of the other 
^firomine atom relative to the 3-nitrogen 'atom, is different in the 
two cases, and it seems reasonable to suppose that 2: n-ditroiao- 
d : 4-dimethylglyoxaline (XI), in which the second' bromine atom is 
at a distance from the 3-nitrogen atom, will be a stronger. base than 
.2: 4-dihroma.l : b-dimethylglycotalihe (XII), in which these groups 
are close together. On the assumption that this view is correct 
the compound melting at 44 — 45° is 2 ; S-dibromo-l ; 4-iiimethyl. 
iglyoxaline, and consequently the dimethylglyoxaline boiling at 
198 — 199° is 1 : t dimethylglyoxaline, the cqnipeund melting at 
128—129° is 2 : 4-dibromo.l ; 5-dimetbylglyoxaline, and the di 
methylglyoxaline boiling at 224 — 225° is 1 : 5-dimeyiylglyoxaHne. 

, The bearing of these results on the constitution of iiopilocarpine 
has now to be discussed. ^ 

By the distillation of this alkaloid with soda-lime, Jowett (Trans,, 
19G3, 88, 438) obtained a number of glyoxaline derivatives, of 
which ohe was shown to be a dimetbylglyoxalihe. For the purpose 
blE comparison, Jowett and Potter. (Trans., 1903, 83 , 464) prepared 
by; the methylation of 4(or 5)-metbylglyoxalin6 an Dimethyl 
derivative, which they regarded as a simple substance, either 1 : 4- 
or 1 : 5-dimethylglyoxaline. The aurichloride and platinichldride 
: of this base, after suitable crystallisation, were shown to be identical 
with the" aurichloride and platinichloride respectively of the di- 
ipethylglyoxaline obtained from isopilocarpine; tbe picrate of the 
synthetic base, however, although having the same melting point— 
167° — as the picra.te of the dimethylglyoxaline from jsopilocarpine, 
was not identical with the latter, since the mixture melted at 
'140 — 145°. These facts led Jowett to the conclusion that the 
.dimethylglyoxalines derived from isopilocarpinc, and obtained by 
the mqthylation of 4(or 5)-methylglyoxaline respectively, were 
isomeric and not identical, and he also concludedstljat they were 
(the 1 : 4- and 1 : 5-dimethylglyoxalines, but that there vras no 
fevid^ce to show which of the two was 1 ; 4 and which 1 ; 5. 

Thh repetition of the methylation of 4(or 5)-methylglyoxali!ie on 
a largqr scale, which has been made possible by Windaus and 
Knoop’s discovery (fler., 1905, 38, 1166) of a convenient method 
for the ^epatation of this compound, has shown that the product 
pbtained is a mixture of the 1 ; 4 - and 1 : 6-isomerides. A com- 
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, ^ ijj j]jg pr^erties of the two isomeridea and their salts with 
I”"’’ j.]jg (Jimethylglyoxaline from ssopilocarpine recorded hy 
Jowtt (toe- <*■) '» tabulated helow: 


Base.. 


Aoiichleriiie M. 

Platinichloride ... 

Picrate 

HydroiAloride ... 

Hydr gen oxalate. 

* When licafcd fairly quickly, tlii.s salt melted at 247®. 



1:4. 

1 : 5, 

From MO- 
pilocarpine. 

B. p. 

108— Wft" 

224—225“ 

210-215“ 


0'997 

1-021 

— 

1-49042 

1-49963 


M. p 

137-138" 

218-219" 

214—215" 

Solubility m alcohol 

easily 

sparingly 

— 

M. p 

233" 

246" 

238—239"* 

Sllubility in water. 

fairly easily 

sparingly 

— - 

M. p 

167—168" 

168-169“ 

167" 

M. p 

168-169" 

194-195“ 

— 

M. p 

105—106" 

133-134“ 

- 


Through the kindness of Dr. Jowett, the author has had the 
opportunity of examining ^ecimens of the picrate and platini- 
chloride of the ^imethylglyoxaline obtained from i^opilocarpine. 
The picrate melted at 167—168°, and mixtures of approximately 
equal amounts of this salt with (1) 1 : 4-dimethylglyoxaline picrate 
at 140—145° and J) 1 : 5-dimethylglyoxaline picrate at 167—168°. 
The' plafinichloride, when slowly healed, decomposed at 238 — 239°, 
and mixtures with (1) 1 : 4-dimethylglyoxaliiie platinichlorid© at 
220° and (2) 1: 5-dimethylglyoxaIiiie platinichloride at 239°; when 
fairly quickly heated, however, the platinichloride decomposed at 
247°, and the mixture with 1 : 5-diincthylglyoxaIine platinichloride 
at 248°; the platinichloride of the dimethylgiyoxaline from iso- 
pilocarpine is sparingly soluble in water. Consideration of the 
table and the above facts shows that the dimethylgiyoxaline from 
wopilocarpine is identical with the isomeride of higher boiling 
point, which there is good reason to believe is 1 : 5-dimethyl- 
glyoxaline. 

It is evident that Jowett and Potter’s synthetic dimethyl- 
giyoxaline, which distilled mainly at 203° and had a specific gravity 
of 1-003, consisted chiefly of the 1 : 4-iSomeride of lower boiling 
point; the picrates of the two isomerides being of a similar 
solubility in waterfthey eventually obtained, after crystallisation of 
their picrate, the pure picrate of 1 : 4-dimethylglyoxaline; re- 
; crystallisation of the auricBIoride of their base from alcohol, how- 
ever, gave them the pure 1 : 5-dimetIiylglyoxaline aurichloride, which 
13 sparingly soluble in this solvent, whereas 1 : 4-dimethylglyoxalme 
aurichloride is easily soluble; similarly, recr^tallisation of the 
platinichloride of their base from water yielded 1 : 5-dimethyl- 
glyoxaiine platinichloride, which is sparingly soluble in water, the 
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: ^^dto«^ylgiyosalin«^ p^fliy>loridti ifeinailiilig in the mother 
.liquors. 

(■;;y.Tlie methiodide prepared ty JtotseH and Potter from the synthetic 
^laethylglyoxaline may be obtained by the action of methyl toij^j 
ilptf either 1 ; 4- or 1 : 5-diraethylglyoxaline. A similar case of the 
wfonnation of only one methiodide from two isomeric beniiminajoles 
*lias previously been described and explained by Otto Fischer (loc 
eit.), on the assumption that methyl iodide is combined at the 
' unsaturated linking, and that the compound prqjiuced then re- 
arranges itself, forming the more stable of the two possible sub- 
stituted ammonium iodides. This explanation is also applicable 
to 'the present case, and may be represented graphically as follows; 


CH-NMe- 

ilMe-N>''“ 


f]Me-NMe 
CH- 


\ 


/ 


CH-NMe 

(jiMe-NMe^^ V 


CH NMe 

CMe-NMel 


>CH 


or 

'•eMe-NlIo 

CH-NMel 


>CH 


In conclusion, it may be pointed ont that ’of the twp alternative 
isomeric formula (I) and (II) put forward by Jowett (loc. cit.) for 
isopilocarpine (compare also Pinner and Schwarz, loc. cit.), (I), 
which ^depicts the alkaloid as a 1 ; 5-substituted glyoxaline, is sup- 
ported by the fresh evidence now brought forward : 


CO CH„ - 

\/ 

0 


1 1 

CjHj'CH-ljjn-CHj'C ’ 

CO CH, 

\/ - 

u 


(1.) (II.) 

and since Jowett has shown (Trans., 1905, 87, 794) that iso- 
pilocarpine and pilocarpine are sterooisomerides, this evidence is 
equally applicable to the latter alkaloid. 


Experimental. 

Methylation of 4(or SyUethylgli/oxalme, : Separation of the 
Jtomeric i ■. i- and 1 : 5-DmethyUjlyoiMUnes. 

. One hundred grams of 4(or 6)-methylglyoxaline were well slatei 
'with 360’ c.c. of 20 per cent, aqueous sodium hydroxide and 25 grams* 
' of methyl sulphate, the mixture being kept cold by running water, 
Ifive further quantities of 120 c.c. of 20 per cent, aqueous sodium 
Jhydroxide and 25 grams of methyl sulphate were added successive y 
yvith thorough shaking during the course of an hour. The liqu^^ 
^as then completely extracted with chloroform, and the extrac 
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ijjied with f^ifuiiflSirl^atei lifter re'inovai of the 

solvent the resnlting off was distilled once under diminished pres- 
sure Md then fractionated three times under normal pressure, 
fractions being collected every 10° between 190° and 250°. As a 
considerable proportion of the oil distilled above 250°, it appeared! 
that a part of the 4(or 5)-methylglyoxaline had escaped methylation, 
and the fractions boiling above 230°, and amounting to 31 grains, . 
.jrere consequently re-methylated. The product was fractionated, 
and the fractions suitably combined with those from the first . 

methylation. 

At this stage the products were as follows : 

B. p * 190-200° SOO-MO" 205-210” 210-216" 215-220” 220-230" -V 

Grains 8't 1*'^ "'•1 8’0 S-O's-,; 

After twelve fractional (Jjstillations of the above under normal 
pressure, the following fractions were obtained ; 

B n... 195-200" 200— 202“ 202—205° '205-210° 210-215° 215-220” 

Grams 170 S'O 3'8 SO 2-3 4-6 

B. p 220—225“ above 225°, 

Grams 8*4 3 8 

The first fraci’on, b. p. 195 — 200°, distilled mainly at 198 — 199°, 
and represented nearly pure 1 : 4-dimethylglyoxaline. It was 
neutralised with dilute hydrochloric acid, and precipitated with 
picric .acid, when 42 grams of the picrate, having the correct melting 
point, 1C7 — 168° (corr.), were obtained. After regeneration from 
the picrate, 1: 4-dimethylglyoxaline distilled at 198—199° (corr.). 

The fraction distilling at 220 — 225° was similarly converted into 
the picrate, and gave at first a quantity of pure 1 ; 6-dimethyl- 
glyoxaline picrate, melting at 168 -169° (corr.); the mother liquors 
and the picrates from adjacent fractions gave the same salt in a 
crude condition, and this wan purified by crystallisation from 
w.ater; altogether 19 grams of this salt were obUined in a pure state.: 
After regefieration from the picrate, 1 : S diraethylglyoxaline dis- 
tilled at 224—225° (corr.). 


1 , n- . , , .. Uli-bIMe., „„ 

i: i-Uimtthylgivoxalini, M,, 

. OMe — N 

_ The base is a colourless, mobile, deliquescent liquid, having an 
odour somewhat similar to that of pyridine. It boils at 198—199° 
(corr.), and did not solidify after keeping for several hours in an 
ice-chest. It is miscible with water, alcohol, ether, and chloroform 
in all proportions, and a considerable amount of heat is developed 
w en it is mixed with water or chloroform. It has a sp. gr. of 
15'6°/15'5° and a refraJtive index of 1*49042 at 20°: 

e D 2 
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01495 gave 0-3419 COj and 01121 C = 62-4; E=8-3. 

0 0638 „ 13-7 c.c. Nj at 25“ and 774 mm. N = 29 0. 

CjHgNj requires C=62-5; H=8-4; N=29-2 per cent. 

The hydrochloride -was obtained by neutralising the base witli 
-absolute alcoholic hydrochloric acid, and evaporating the salt to 
dryness in a vacuum desiccator over sulphuric acid. It separated 
in long, colourless, very deliquescent needles, which melted at 
168—169° (corr.) : 

0-1408 gave 0-1537 AgO. 01=27 0. 

C 5 HgNj,HCl requires 01=26 7 per cent. 

The hydrogen oxalate crystallises from absolute alcohol in 
prismatic needles, which, after drying in a vacuum, melt at 
105—106° (corr.). This salt is readily soluble in water, but sparingly 
so in absolute alcohol : 

0 1600, dried in a vacuum, gave 0-2637 00^ and 0-0841 H^O, 
0=44-9; H = 5-9. 

C5H8N.j,C2H20< requires 0 = 45-1; H=6-4 per cent. 

The aurichloride crystallises from alcohol in yellow, transparent, 
pointed prisms, which melt at 137 — 138° (corr.). It is sparingly 
soluble in water, readily so in cold alcohol, and very readily so in 
hot alcohol : 

0-1725 gave 0-0869 00, and 0-0371 HjO. 0 = 13-7; H = 2-4. 
0-2224 „ 0-1010 Au. Au=45-4. 

CsHsNj.HAuClj requires 0 = 13-8; H=2-l; Au = 45-2 per cent. 
The flatinichloride crystallises from water in long, orange 
splinters, which decompose at 233° (corr.). It is fairly readily 
soluble in cold water, readily so in hot water, but almost insoluble 
in alcohol; 

0-2015 gave 0 0647 Ft. Pt=32-1. 

(C5H8N2)2,H2Pt0l5 requires Pt=32-4 per cent. 

The picrate and methiodide have already been describedjiy J owelt 
and Potter line, cit.), who obtained them from the synthetic di- 
methylglyoxaline. 

■ The picrate crystallises from water in beautiful, long, flat, yellow 
needles, which melt at 167 — 168° (corr.). It is sparingly soluble 
in cold water, hut readily so in hot water. 

The methiodide is produced with considerable evolution of heat 
when equimolecular proportions of the base and methyl iodide are 
mixed.. It crystallises from absolute alcohol in long, stout, colour 
less' spHnters, which, when dried at 100°, melt to a viscous iiqui 
at 160—163° (corr.). When the salt is mixed with an equal amount 
of the methiodide of 1 : 5-dimethylglyoxaUne, its melting point B 
jmchanged, • 
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the coNsrnuTioir of pilocarpine. 


... CMe^NMe. 

1 ; ^-Di^thylglyoxahne, 

Xlie base is a colourlesa, mobile, deliquescent liquid, having an 
odour gomewhat similar to that of pyridine, but less intense than 
that of the 1 : 4-isomeride. It boils at 224 — 225° (corr.), and did 
not solidify after being kept for several hours in an ice-chest. It 
is miscible with water, alcohol, ether, and chloroform in all pro- 

tions and a considerable amount of heat is developed when it 
is mixed with water or chloroform. It has a sp. gr. of r021 at 
15 -o°/ 15'5°) and a refractive index of 1‘49963 at 20°: 

0'1516 gaveO'3451 CO2 and 0‘1165 H2O. C-62'1; H=:8'6. 

0'0743 „ 18'8 c.c. N2 at 24° and 770 mm. N = 28'8. 

CsEgNa requires C = 62'5; H = 8‘4; N = 29'2 per cent. 

The hydrochloride^ prepared from the base and absolute alcoholic 
hydrochloric acid, separates in rectangular, oblong plates, melting 
at 194- -195° (corr.),* on evaporation of tbe solution in a vacuum 
over sulphuric acid. This salt is very deliquescent : 

0'2134 gave 0'2313 AgCI. CI = 26'8. 

C5*l8N2,HCl requires Cl = 26'7 per cent. 

The hydrogen oxalate crystallised from absolute alcohol in stout, 
prismatic needles, which sintered at 132° and melted at 133 — 134° 
(corr.). This salt is readily soluble in water, but sparingly sc in 
absolute alcohol : 

0-1515 gave 0-2523 CO^ and 0-0764 ll^O. C = 45-4; II=5‘7. 

C5HgN2>^2^2'^4 re<iuires C = 45-l j 11=5-4 per cent. 

The aurichloride, platinichloride, and picrate of, this base have 
previously been prepared by Jowett (Trans., 1903, 87 , 445) from 
the dimethylglyoxaline obtained by tbe distillation of isopilocarpine 
with soda-lime j the aurichloride and platinichloride were also pre- 
pared from synthetic dimethylglyoxaline (Jowett and Potter, loc. 
cit.), and identified with the corresponding salts obtained from 
the alkaloid. It is therefore only necessary to describe them shortly. 

The aurichloride crystallised from alcohol in yellow needles, which 
sintered and deepened in colour at 165° and decomposed at 
218—219° (corr.). This salt is sparingly soluble in water or 
alcohol. 

The platinichloride separated on adding platinic chloride to the 
aqueous solution of the hydrochloride in orange, tbctangular leaflets, 
which began to darken at 239° and decomposed at 246° (corr.). 
When heated more rapidly, this salt decomposes at 249° (corr.). 
This salt is sparingly soluble in cold water, and almcfitLinsoluble in 
alcohol. ^ ■ 
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•, • The picrate crystallised from water in short, yellew needles, whid, 
melthd af 168— 169“ (corr.). It is sparingly Boluhle in cold water, 
bnt readily so in hot. 

. " .^mixture of approximately equal parts of this salt asd of 
,1 : 4-dimethylglyoxdine picrate gradually sintered, softened con- 
siderably at 135°, and melted to a clear liquid at 140—145°. 

The methiodide is formed with considerable evolution of heat' 
when equimolecular proportions of 1 : 6-dimethylglyoxaline and 
methyl iodide are mixed, and, after crystallisation from absolute 
alcohol, forms long, stout, colourless splinters, which, when dried at 
100°, melt at 160—163° (corr.); this salt is identical with 1; 4-di- 
methylglyoxaline methiodide (p. 1822). 

Sromimtion of 4(or ^yM dhylglyoxaline. 

To a solution of 100 grams of 4(or 5)-methylglyoxaline in COO c,c. 
of chloroform, 200 grams of bromine diluted to 300 c.c, with chloro- 
form were added drop by drop with mechattical stirring, the tem- 
perature being maintained at — 10° to — 12°. The addition of the 
bromine occupied an hour, and the liquor was stirred for another 
halt hour. It then formed a clear, pale brown solution, but when 
removed from the freezing mixture became turbid and began to 
separate into two layers, the upper one of chloroform, and the 
lower of brown oil, which soon began to crystallise. After keeping 
for a few hours, the crystals were separated from oil and chloroform 
by filtration, and washed with chloroform. Tho oil and chloroform 
were then separated, and the chloroform distilled, when a small 
further quantity of oil remained, which was added to the separated 
oil. 

The crystals were heated for half an hour on the water-bath with 
a litre of water, when a part remained undissolvcd, and after 
keeping overnight, 27 grams of dibromo-4(or 5)-methylglyoxaliDe, 
melting at 210°, were collected (mother liquor M). 

The oil was abo heated for half an hour on the water-bath with 
a litre of water, but no crystals separated on keeping the solution ; 
thb was combined with the mother liquor M and fractionally pre 
cipitated with ammonia, when successively small fractions, melting 
at 205°, 175°, and 120—136°, and 30 grains melting at 145°, were 
V obtained. On evaporating the ammoniacal liquor to low hulk, a 
' further quantity of 35 grams of crystals, melting at 146°, separate , 

, 33 grams of br^i oil, which became partly crystalline, "J'® 
obtained by extracting •the mother liquor with chloroform, an a 
further 9 grams of brown oil were similarly extracted after t e 
addition ofg|queous sodium carbonate. 

The various products were worked up as follows. The fractiom 
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ffhich melted above 200° gave, on recryetalliBation from ethyl 
acetate, pwe dibromo-4(or 5)-methylglyoxaliiie, m. p. 216—216° 
(corr.); those melting at 145° after reciystallisation from the same ' 
solvent, gave pure bromo4(or 6)-methylglyoxalin6, m. p. 154—^5° 
(corr.)- • The mother liquors, after the removal of ethyl acetaOTnd ' 
also those precipitated fractions which were obviously mixtures, 
were again separated by fractional dissolution in dilute hydrochlorio 
acid and fractionrd precipitation with ammonia; in this way a 
further partial separation into crude dibromo-derivative melting 
at about 205—210°, crude bromo-derivative melting at about 
135—145“, and intermediate fractions, was effected. On crys- 
tallisation of these fractions from ethyl acetate, further quantities 
of the pure compounds were obtained, and the residues were again 
subjected to the same cycle of operations. 

The oil extracted by chloroform from the ammoniacal solution 
was extracted with water, which removed a quantity of 4(or 5)- 
methylglyoxaline, and, after fractional treatment with acid and 
alkali, gave further small quantities of the di- and mono-hromo- 
derivatives; the 9 grams of brown oil extracted by chloroform after 
the addition of sodium carbonate were nearly pure 4(or 5)-methyl- 
glyoxaline, aud e ystallised ou keeping. 

The total yield amounted to 36 grams of pure dibromo-4(or 5). 
methylglyoxaline and 67 grams of pure bromo4(or 5)-methyl- 
glyoxaline; there were also obtained 25 grams of viscid, dark brown, 
partly crystalline oil, which was not further purified, and about 
18 grams of nearly pure unchanged 4(or 5)-methy!glyoxaline. 

The brominatlon has been carried out at various temperatures 
with the view of determining the best conditions for the production " 
of the monobromo-derivative, with the following result: 

One hundred grams of 4(or 5)-methylglyoxaline brominated at 

? grams of dibioino- and 58 grams of monobronio-derivalive 

-4 to -r „ 46 „ 62 

-10 to -12" „ 36 „ „ 67 " I’ II 

These figures refer, of course, to the quantities of pure compounds^ 
isolated; m each case fbere was also a dark brown, sticky residue,* 
which could not readily be further purified, and some unchanged 
4(or 5)-methylglyoxaline. 

It should be mentioned here that when the bromiuation is carried 
eu at 6 to ,10“ or - 4° to — 7°, the chloroform solution does not 
remain clear throughout, hut gradually becomes turbid, and 
eventually crystals separate during the addition*of bromine. 
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Bromo-i{or !i)-meihylglyoxalme (VIII, Villa, IX or IXa 

p. 1816). 

JJiis base crystallises from ethyl acetate in long, glistening, silu 
needles, whicli melt at 154—155° (corr.). It is sparingly soluble in 
cold water, fairly readily so in boiling water, and readily so in 
alcohol or ethyl acetate. It is soluble in dilute acids, dilute aqueous 
sodium hydroxide, or in a large excess of 10 per cent, aqueous 
ammonia, but not in 10 per cent, aqueous sodium carbonate : 

0’1503 gave 0 1655 CO 2 and 0 0443 H^O. C = 30 0; H=3'3. 

0'1004 „ 14’7 c.c. N, at 16° and 768 mm. N=17'3. 

0-1537 „ 0-1809 AgBr. Br=50-1. 

CjHjNjBr requires C = 29-8; H=3-l; N = 17-4j Br=49-6 per cent. 

Aqueous solutions of this compound give with silver nitrite 
solution a white precipitate of the silver salt, which crystallises from 
boiling water in colourless, silky needles. 

A solution of this base in dilute aqueous sodium hydroxide 
becomes deep orange in colour on the addition of aqueous sodium 
diaaobenzene-p-sulphonate. 

The hydrogen oxalate crystallises from water in colourless 
prismatic needles, which begin to sinter at 205°, and decompose it 
210° (corr.). It is anhydrous, and is very readily soluble in boiling 
water, but only moder.ately so in cold water ; 

0-1532 gave 0 1628 CO^ and 0-0404 H,0. C = 29-0; H = 3-0. 

CrHjNjBr.CjHjO/requires C = 28-7; H =2-8 per cent. 

T)ihromo-i{or 5)-metIiyl(/lyoxaline (X or Xa, p. 1816). 

This compound crystallises from ethyl acetate in glistening, 
prismatic rods, which melt at 215 — 216° (corr.). It is almost 
insoluble in cold water, sparingly soluble in hot water, readily soluble 
in alcohol, and somewhat sparingly so in ethyl acetate. It is 
soluble in excess of dilute acids, and readily soluble in aqueous 
sodium hydroxide or 10 per cent, aqueous ammonia, but not in 10 
per cent, aqueous sodium carbonate ; 

0-1489 gave 0-1111 COj and 0 0261 H,0. C = 20-3; H = 2 0. 

0-1516 „ 15-8 c.c. N 2 at 21° and 764 mm. N = 1T9. 

0-1490 „ 0-2351 AgBr. Br = 67-1. 

C 4 H 4 N 2 Br 2 requires C=20 0- H-l'T; N = U-7j Br-66-7 per cent. 

Aqueous solutiqjis of this compound give with silver nitrate 
solution a white precipitate of the silijer salt. ' 

A solution of this base in dilute aqueous sodium hydroxi e 
becomes deep orange in colour on the addition of aqueous sodiuin 
diazobenzene-p'Sulphonate. 
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Uethylation of BmtnoA(or 5)-methylglyoxaUne. 

Seventy grams of bromo4(or 5)-methyIglyoxaline were suspended 

• 300 C.C. of 10. per cent, aqueous sodium hydroxide, and well 

^haken “ running water with U grams of 

* rthyl sulphate, yielding a nearly clear solution. Quantities of 
100 c c of 10 per cent, aqueous sodium hydroxide and 14 grams 
of methyl sulphate were added four times more, so that the total 

mounts used for the methylation were 700 c.c. of 10 per cent, 
aqueous sodium hydroxide and 70 gr.ams of methyl sulphate. The 
addition of these quantities was carried through in one hour, and 
the mixture well shaken for ten minutes after the last addition. 

Iho oil which had separated was then collected, and the aqueous 
liquor completely extracted with chloroform; the oil and chloroform 
were then mixed, dried with anhydrous potassium carbonate, and 
the solvent distilled. The chloroform residue amounted to 66 grama 
of brown oil, representing the mixed isomeric iV-methyl derivatives. 
The mother liquor gave no more oil on re-methylation. The oil 
(66 grams) was combined with a similar product (44 grams) obtained 
hv the' methylation of another 50 grams of bromo-4(or 6)-methyl- 
giyoxaline, and kept overnight in a vacuum desiccator, when a 
quantity of 2tor 4)-bromo-l : 5-dimethylglyoxaline separated ill 
Urge, flat needles; this was collected, and amounted to 25 grams. 
The crystals and the oily liquor from which they separated were 
separately converted into the hydrogen oxalates, and crystallised 
from water; from the former a quantity of 2(or 4)-bromo-l : 5-di- 
methylglyoxaline hydrogen oxalate was readily obtained in pure 
condition (m, p. 146 — 147°); from the latter, however, various crops 
of mixed hydrogen oxalates of the two isomerides, melting between 
about 85° and 95°, were obtained, and these were subjected to a 
prolonged fractional crystallisation from water. It was found that, 
on crystallising a mixture melting at about 90° from rather less 
than its own weight of water, fairly pure 2(or S)-hromo-l: 4-di- 
methylglyoxaline hydrogen oxalate, melting at 93 — 95°, would 
separate in large crystals on keeping overnight, and that the mother 
liquor, on scratching, would deposit a certain amount of crude 
2(or 4)-bromo-l : h-dimethylglyoxaliiie hydrogen oxalate as a crys- 
talline powder, melting at about 140°. Eventually, there were 
obtained altogether (from 110 grama of the mixed isomerides) 84 
grams of pure 2(or 5)-hromO'l : 4-diniethylglyoxaliiie hydrogen 
oxalate, melting at 95 — 97°, and 12 grams of the same salt in a 
fairly pure state, also 55 grams of pure 2(or 4)-bromo-l : 5-dimethyl- 
glyoxaline hydrogen oxalate, melting at 146 — 147°, and 8 grama 
0 ^ the same salt in a moderately pure state, together with 10 grams 
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2(or 5)-5rom®-l : irdimtthylglyoxalint 

Cfl'NMe. CBr'NMe. 

U._ .rXJBr or ll„ „>£!H, 


CMe— 


CMe— 


This bass was obtained, after regenerAlion from the pure hydr 
oxalate and extraction with ether, as an oil, which gradual™ 
solidified. It crystallises from anhydrous ether in beautiful cleaj 
colourless, quadrilateral plates, which melt at 40 — 45° (corr.) after 
sintering from about 35°. 

The base is very deliquescent, readily taking up water and 
forming an oil which is sparingly soluble in water. It is not more 
soluble in alkalis than in water, but is readily soluble in dilute 
acids. It is readily soluble in alcohol, ether, or chloroform : 

0-2076 gave 0'2636 COj and 0 0725 HjO. C = 34-6 ; H =3 9 

0-1769 „ 0-1908 AgBr. Br=45-9. 

CjHjNjBr requires 0=34-3; H=4-0; Br = 45-7 per cent. 

The hydrochloride crystallises from water in clear prisms, which 
after drying at 100°, melt at 196 — 197° (corr,). It is very readily 
soluble in water or alcohol, but very sparingly so in acetone. Its 
aqueous solution reacts strongly acid : 

0-1633 ♦gave 0-1681 CO, and 0-0567 H,p. 0 = 28-1; n-3-9. 

0-2314* „ 01683 AgCl. 01 = 169. 

CgH-NjEr,®! requires 0=28 4; H = 3-8; 01 = 16-8 per cent. 

The hydrogen oxalate crystallises from -water in large, irregular 
prisms, which melt at 95 — 97° (corr.), and contain one molecule of 
water of crystallisation. After drying, first in a vacuum and then 
q^t 100°, it melts at 133 — 135° (corr.). This salt is very readily 
soluble in hot water, and soluble in less than two and a-half times 
its weight of water at 25° : 

0-1516 t gave 0-1659 CPj and 0 0533 H.O. 0 = 29 8; H = 3-9. 

0-1611 1 „ 13-5 c.c. N2 at 20° and 760 mm. N = 9-6. 

0-2093 t lost 0 0137 at 100°. H20=6-5. 

C5HjN2Br,C2H204,H20 requires 0=29-7; H-3-9; N = 9-9; 

H20 = 6-4 per cent. 

0-1440* gave 0-1688 COj and 0-0457 HjO. 0 = 32-0; H = 3-C. 

0-1834* „ 0-1293 AgBr. Br=30-0. 

'C5H;N2Br,C2H20j requires 0=31-7; n = 3-4; Br = 30-2 per cent. 

The yierate crystallises from boiling water in long, flat, yellow 
needles, which melt at 223—224° (corr.), after sintering earlier. It 
is very sparingly soluble in water : 

0-1634 gavp 0-1835 CO* and 0 0362 HjO. 0 = 32 6; H = 2-6. 

^ CsRrNsBr.CeHjOiNs requires 0=32 7; H=2-5 per cent, 

' Pried at 100". -t Air-dried sait. 
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2(«r 4)-Bromo-l : 5-dimethylglyoxaline, 

II .T>CBr or „„ 

CH- — CBt 




This crystaliisea from ether in colourless, transparent 
splinters (or plates), which melt at 77 — 78° (corr.). When moistened 
iiitli water, it becomes oily, and on the addition of a large quantity 
passes into solution. It is not more soluble in alkalis than in 
water, but dissolves readily In dilute acids. It is readily soluble in 
the usual organic solvents, with the exception of light petroleum ; 
-01551 gaveO-1941 CO, and 0 0596 H,0. C=34-l ; H=4-3. 
,01617 „ 0-1917 COi „ 0-0584 HjO. C=34-5; H=4-3. 

0-1683 ' „ 22'3 o;c. Nj at 13° and 770 mm. N=15'9. 

0-1493 „ 01615 AgBr. Bt=46-0. 

CsHjN.Br requires C = 34-3; H=4-0; N=16-0; Br=45-7 per cent. 

■ hydrochloridt crystallises from moist acetone in rectangular 
Iciillets, -which contain about half a molecular proportion of water 
of crystallisation, and meit at 93 — 94° (corr.). After drying at 
100°, tills salt melts at 172 — 174° (corr.). It is very readily soluble 
in water or alccnol, but sparingly so in acetone. Its aqueous 
solution reacts strongly acid; 

0'2030 t lost 0-0106 in a vacuum over H.SO,. 1120=5-2. 

C 5 H,N 2 Br,HCl,JH 20 requires H.d^d-l per cent. 

•0-1569* gave 0-1614 COj and 0-0582 H.,0. C=281; 21=4-2. 
0-1912* „ 0-1296 AgCI. Cl = 16- 8 per cent, 

CjHjN’jBrjIIC! requires C= 28-4; H = 3-8; Cl = 16-8 per cent. 

The hydrogen oxalate crystallises from water in magnificent, 
diamond-shaped, transparent plates, which melt at 146—147° (corr). 
This salt is anhydrous. It is very readily soluble in hot water, and 
soluble ill four times its weight of cold water : 

0-U89 gave 0 1743 CO 2 and 0-0494 HjO. C=31-9; H=3-7. 

0-1808 „ 16-0 C.C. N 2 at 20° and 767 mm. N=10-2. 
CiH;NjBr,CjH 204 requires 0 = 317; H=3-4; N = 10-e per cent. 
The yicmte crystallises from water in long, yellow needles, which 
melt at 198—199° (corr.), after sintering earlier. It is very 
sparingly soluble in water : 

01518 gave 0 1830 CO 2 and 0-0346 H 2 O. C=32-9; H=2-6. 

CiHiNsBr.CslIjOjNj requires C=32-7; H = 2-5 per cent. 

Dried at mo", .). iit-dtied salt. 
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Methylation of Dihromo-ifar 5)-methplglyoxaline, 

Fifty-five grams of dibromo-l(or 5)-methylglyoxaliii6 were di» 
solved in UO c.c. of 10 per cent, aqueous sodium hydroxide^ and 
well shaken with 15 grams of methyl sulphate (half the calculated 
quantity), added in small quantities with thorough stirring and 
cooling under the tap. The solution began to deposit crystals 
shortly after the first addition of methyl sulphate; these stetj 
collected at the end of the methylatioi^ and amounted to 21 grams 
The mother liquor, after re-methylation with 90 c.c, of 10 per cent 
aqueous sodium hydroxide and 15 grams of methyl sulphate, afforded 
another 20 grams of crystals, and the final mother liquor, when 
again methylated with the same quantities, gave a further 8 grams, 
The total yield of the mixed isomeridcs was therefore 52 grams and 
each crop behaved in the same way on heating, sintering at IS", 
and melting a£ 90—100. The mixture was separated by distillation 
with steam, when 2 : 5-dibromo-l : 4-dimethyIgIyoxaline passed over 
very readily, and separated as a colourless oil, which solidified on 
cooling, and melted at 44 — 45“. As the distillation proceeded, a 
small quantity of colourless needles also separated in the receiver, 
and contaminated the oil, raising the melting point of the solidified 
oil somewhat; on redistilling with steam, however, the pure lo» 
melting isomeride again passed over first. The aqueous distillates 
still contain a considerable amount of this substance, but the bulk 
of it may be recovereef by distilling these liquors, when it passes 
over quickly and largely separates from the first fraction; the 
remainder may he recovered by extraction with ether. The yield 
of 2; 5-dibromo-l: 4-dimethyIglyoxaline amounted to 20'2 grams. 

The residue of the steam distillation, consisting of 2 : 4-dibromn- 
1 : S-dimethylglyoxaline, was purified by crystallisation from ethyl 
acetate, when it was obtained in beautiful, long, fiat needles, which 
melted at 128 — 129“ (corr.), and in quantity amounting to 201 
grams. 

The separation of the two isoracrides may also be effected by 
crystallisation of the mixture from ethyl acetate; thus, 41 gisms 
of the mixture (m. p. 90 — 100°), crystallised from 80 c.c. of ethyl 
acetate, gave at "once 9'7 grams, melting at 125°, and, on con- 
centrating, in various crops, 10*9 grams melting between 115° and 
123°, then I'S grams melting at 90—100°; after removing the 
solvent from the mother liquor, an oil was obtained ; this became 
solid, melted at 40 — 46°, and amounted to 17 grams. 

-Sy crystallisation of the fractions of high melting point from 
etftyl acetate, 18 grams of pure 2 ; 4-dibromo-l ; S-dimethy 
glyoxaline, and by distillation of the fractions of low melting pW 
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*itli steaiti, 13 grams of pure 2 : ,6 dibromo-l : 4-dimethylglyoxalme 

^ere obtained. 

2 ; 5 -Oi 6 roi»o-l A dvntiliylglyoxaliiu, 

This compound crystallises from light petroleum in flat, prismatic 
rods, which sinter from 42° and melt at 44 — }5° (corr.). 

It is very easily volatile with steam, sparingly soluble in water, 
iud very readily soluble in the usual organic solvents. It is soluble 
in dilute acids, but not in Slkalis : 

01616 gaveO'1325 COj and 0-0322 HjO. C = 23-9; H = 2-4. 

0'1546 „ 14'3 c.c. N 2 at 16° and 763 mm. N=10-8. 

01034 „ 0-1638 AgBr. Br=63-3. 

CjHf.N.Brj requires 0=23 6; H=2-4; N=ll-0; Br=63-0 per cent. 

CMe-NMe 

2:4. Dibromo - 1 : 5 • dimethylglyoxaline, U„ „>CBr, has 

.OBr N 

previously been described by Jowett and Potter (loc. cil.). It melts 
at 128—129° (corr.), and is soluble in 10 per cent, hydrochloric 
acid; it is only slightly volatile with steam. 

The reliitive affnity of the two isomeric dibromodimethyl- 
glyoxalines has beta roughly determined as follows. 

0'5 Gram of each isomeride was sepivrately dissolved in 10 c.c. of 
10 per cent, aqueous hydrochloric acid, and each solution well 
shaken with 26 c.c. of chloroform. The chloroform extracts were 
filtered through a dry filter and evaporated tea dryness. In the case 
of 2 : 5-dibromo-l : 4-dimethyiglyoxaIine, tbe chloroform residue 
amounted to 0-05 gram, melting at 44 — 45° (corr.), that is, 10 per 
cent, of the quantity of base present; whilst in the case of 2 : 4-di- 
bromo-1 ; 5-dimethylglyoxaline, the chloroform residue amounted to 
0-31 gram, melting at 128—129° (corr.), that is, 62 per cent, of 
the quantity of base present. 

Bfomhialion of 1 : i-Dimetltylghjinralme. 

Three grams of 1 : 4-diraetbylglyoxalinc were dissolved in 6 c.c. 
c chloroform, cooled with ice, and treated with a solution of 

grams of bromine made up to 5 c.c. with chloroform added drop 
by drop in teu minutes with thorough stirring. On keeping, the 
re iquor remained clear; it -was shaken with ammonia and water, 

ie with anhydrous potassium carbonate, and the solvent removed, 
e residual oil was dissolved in just sufficient 10 per cent, 
^ueo^ ydrochloric acid, diluted, and distilled -with steam; the 
. , distillate carried over 0-1 gram of 2; 5-dibromo- 

imet ylglyoxaline as an oil which solidified oh keeping, and 



ci^ coa«j1 

30“B.e-'Sf ^KIla|rftom'wlii(ih> the solid had W ' 
Gipsied, and redistilled, when a further 0'09 gram of the W'" 
l^bromocompound was obtained. * , • 

The add liquor was then rendered alkaline, and again digtm^^ 
f.with st^m; the distillate, however, was quite bright even at tke 
^conunencement, indicating that no considerable amount of th 
, difaromo-compound was contained in the liquor. The liquor w 
_then completely extracted with chloroform, giving '2'7 grams of 
brown oil; this was converted into^fcie hydrogen oxalate and 
crystallised from water, 'when 3 0 grams of 2(or 5)-broino-l ■ 
methylglyoxaline hydrogen oxalate, melting at 93 — 94°, separated- 
after recrystallisation from water, this salt melted at 95--970 (corrf^ 

Brominaiion of 1 : h-Bimethylglyoxaline. 

Three grams of 1^: 5-dimetbylglyoxaline were brominated with 
5 grams of bromine under the same conditions as its isomeride. 
The resulting orange-red liquor in this case deposited crystals on 
keeping, but these were not separated, the mixture being extracted 
several times with water to remove easily soluble bydrobromides. 

The chloroform solution was then shaken with dilute ammonia, 
dried, and distilled, when 2'8 grams of 2 : 4-dibronio-l : 5-diracth^. 
glyoxaline were obtained as a buff, crystalline residue, melting at 
-;127'°; after recrystaliisation from ethyl acetate, this compound 
melted at 128—129° (corr.).. 

The base regeneratea from the aqueous extract of the chloroform 
solution amounted to 1*2 grams, and formed a pale brown oil; this 
was converted into the hydrogen oxalate, and twice reerystallised 
from water, when 0’3 grams of 2(or 4)-bromo*l : 5-dimethyl- 
glyoxaline hydrogen oxalate, melting at 146 — 147°- (corr.), were 
obtained. 

The author wishes to take this opportunity of thanking Dr. Jowett, 
.not only for his introduction to this subject, but also for his kind 
advice and interest throughout the investigation. 

The Wellcome Chemical Works, 

Dartford, Kent. 



q^qYI.— -4 Glucoside from Tephroda purpurea, 

By George Clarke, jun., and Shhish Chandra Banebjee. 

tiuhrom purpurea (Pers.)— nat. ord. leguminosae—a, small, woody 
aBDual is found all over India from the Himalayas to Ceylon, and 
in Assam, ascending to altitades of 4000 feet. 

Native works on Matffia Medica describe the plant as 
deobstruent, diuretic, and useful in certain febrile attacks common, 
■ the East. When collected for medicinal purposes, the whole 
plant is gathered just before flowering, dried, and tied in bundles, 
for sale (Watt, Dictionary of the Economic Products of India, 
Vol VI, 1893 , 15 ). Pharmacographia In'dica states that it 
contains' resin, wax, and a yellow principle allied to quercetin or 
quercitrin. The latter has not been separated or examined. Owing 
to the similarity of Tephrosia purpurea and the cultivated varieties 
of the Imligoferae, it is known in the vernacular as “ jungli nil 
wild blue or wild indigo— although it does not contain any indican 
or other substanc yielding indigo. 

Ten lbs. of sun-dried leaves, collected in the Cawnpore district 
at the end of August, were extracted with cold 95 per cent, alcohol 
for seven days. The alcoholic extract was drained off as com- 
pletely as possible, and evaporated to a small bulk under atmospheric 
pressure. The green extract was poured iiTto water, and washed 
with light petroleum until the green colour disappeared? The dark 
brown mother liquor deposited a copious crop of yellow crystals. 
The yield was about 2| per cent, of the weight of dry leaves. 

The crude substance was best purified by crystallisation from 
dilute acetic acid (1 : 3), and finally from dilute alcohol (1 : 1) or 
water. It crystallised in yellow needles, soluble in ethyl or methyl 
alcohols or acetic acid, very sparingly so in cold water, and insoluble 
in benzene, petroleum, or ether. It dissolved readily in dilute 
alkalis, giving a yellow solution, from which it could be precipitated 
by careful neutralisation with mineral acids. It began to sinter at 
182°, and finally melted and decomposed at 184 — 186“ (uncorr.). 

The pure compound contained water of crystallisation, to -which 
it clung very persistently under atmospheric pressure, and under 
these conditions required heating to 160° before the last traces of 
moisture could be expelled. It is easily obtained in an anhydrous 
state by heating in a vacuum at the boiling point of ethylene 
dibromide (131°). 

The air-dried substance gave on analysis the following results : 
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^0'698 losj 0'058 HjO in i muum at 131“. HjO=8'30. 
‘:"0-222 „ 00182 a,<; „ 131“ 

0- 9562 „ 0-0777 Hp at 160“. HjO=8-13. 

1- 6222 „ 0-1300 H,0 160“ H 2 O = S-01. 

C27H5(|0,j, 3H20 requires HjO = 8-13 per cent. 

The anhydrous substance is very hygroscopic, and regains water 
of crystallisation on exposure to air : 

0-2650 gained 0 023. HjO=8-67. 

C 27 H 3 (, 0]5 requires H20=§-85 per cent. 

Separate fractions of the air-dried substance crystallised from 
water or dilute alcohol gave on analysis tho following results : 

0-2138 gave 0-3780 COj and 01100 HjO. C = 48-22 ; H= 5-71 

0-1810 „ (1-3210 CO 2 „ 0-0911 H, 0 , C = 48-36; H- 5 - 59 , 
Cs-HajOijjSHjO requires C=48-79; H = 6-42 per cent. 

The anhydrous substance, dried in a vacuum at 131°, gave tie 
following results : 

0-2040 gave 0'396 CO» and 0 0956 H«0. C=52'94 ; H=5'20. 

0-2136 „ 0-4180 COo „ 0-0974 njo. C=53-37; H = 6-06! 

C 2 JH 3 JO 15 requires C = 53-ll; H = 4-91 per cent, 

As the substance appeared to be a glucoside, it was examined in 
the following way. A solution of 20 grams in 1 litre of 2 per cent, 
sulphuric acid was digested at the boiling point for six hours. As 
the reaction proceeded, a yellow, crystalline precipitate separated 
out, and more was deposited on cooling. After being kept over- 
night, this substance was separated and examined. It was soluble 
in alkalis, giving a deep yellow solution, and yielded orange-coloured 
acid derivatives by treating in boiling acetic acid with concentrated 
hydrochloric, hydrobromic, hydriodic, or sulphuric acids. 

The sulphate prepared in this way, washed with acetic acid and 
dried at 100 ? until constant in weight, was decomposed by water, 
and the sulphuric acid estimated: 

0- 343 gave 0-2004 BaSO,. S =8 02. 

1- 135 „ 0-659 BaSO^. S=7-97. 

requires S =8 00 per cent. 

The acetyl derivative, prepared from acetic anhydride in the 
usual manner, and crystallised from ethyl alcohol, melted at 
190 — 191“ (uncorr.). After being dried at 100°, it gave the follow- 
ing -results on analysis : 

0-2070 gave 0-4424 COj and 0-0760 H^O. C = 58-28; H = 4-07. 

CjjHjjOjj requires C=58-69; 11=3 90 per cent. 

Theproperties of this substance and the analysis of its derivatives 

left DO doubt that it was quercetin. 
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The filtrate from which the quercetin had bepn separated wH 
neutralised with barium carbonate, filtered, and evaporated to 
small bulk on the water-bath under atmospheric pressure. The 
solution examined in the polariscope was dextrorotatory. It was 
kept for some days in a partial vacuum over sulphuric aeid, but gave 
no signs of crystallisation. 

One gram of the dried syrup in 5 c.c. of water was mixed with 
2 grams of phenylhydraaine hydrochloride and 4 grams of sodium 
acetate in 15 c.c. of water, and healed on the water-bath for three 
to four hours. Bright yellow crystals separated, which were washed 
with water and dried in the air. The melting point of the phenyl- 
osasone thus produced was 190—1920 (uncorr.). When crystallised 
from dilute ethyl alcohol (1 : 1), it melted indefinitely^at 190 — 195°, 
but when crystallised from pure ethyl alcohol the melting point was 
206—207°, and this was not changed when the substance was mixed 
with '(^-phenylglucosazone. 

Ten grams of the phenylosazone were prepared in the manner 
indicated above with specially purified pUenylhydrazine hydro- 
chloride. When fractionally crystallised from ethyl alcohol, it 
separated into two osazones. The sparingly soluble one melted at 
206—207° (unco.r.), and the readily soluble one at 178—180° 
(uncorr.). The two substances were recrystalliscd three times each 
from ethyl alcohol. Their melting points remained unchanged. 
They differed in appearance, the fraction of higher melting point 
Jonsisting of long, silky needles, characteristic of d-phenyl- 
jlucosazone ; the more readily soluble fraction crystallised in rosette- 
iliaped clusters of small needles. 


Pure phenylrhamnosazone prepared from pure rhamnoso melte* 
it 180—181° (uncorr.), and the melting point of a mixture of equal 
inantities of this substance and the readily soluble osazone from 
he Tejihmia glucoside sugars melted at 178—180°. 

There is thus a very sharp separation into the two phenyl- 
jsazones of rhamnose and dextrose resembling that described by 
(D °bnracterising the sugars of hesperidin and naringin 

(Ber., 1887, 20. 118G). ® 

Somewhat prolonged heating is necessary in preparing the mixed 
nes, as phenylrhamnosazone appears to be formed more slowly 
wan the corresponding dextrose derivative, 

»>l“'>>e osazone), m. p. 
analvsi,- ’ following results on 


o'mq/'''® ® ^^0. C = 60-10; H = 6-33. 

"2694 . 0-593 CO, „ 0-1515 H,0. 

f-isUzzOtWr requires C 

Tol, xcvii. 


i,^. C=6003; H = G-24. 
60 33; H = G-14 per cent. 

6 E 
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iphenylrhamnosaione (the readily soluble oaazone), ^ 

— 180°, when dried at 100“ gave on analysis the folio 

results : 

0‘1971 gave 0'4537 CO 2 and 0-1182 HjO. C = 62-77; n=6’g(j 
CigHjjOsN, requires C = 63-16; H=6-43 per cent. 

A solution of the sugars from the hydrolysis of 20 grams of it 
pure glucoside from Tephrosia purpurea, from which quercetin and 
sulphuric acid had been separated in the manner described in Hj 
preceding experiments, was evaporated to 500 c.c., and cleared witli 
a little washed animal charcoal. The colourless solution thus pra 
duced was treated with a few grams of ordinary brewer’s j-east for 
four days at 35 — 40°. Active fermentation ensued, and a stron? 
odour of alcohol was produced. After separating the yeast thj 
solution was evaporated to small bulk on the water-bath under 
atmospheric pressure, and finally dried in a vacuum over sulphuric 
icid. A few crystals were formed, but not enough to sepa rate. The 
syrupy residue was warmed with 300 — 400 c.c. of ethyl alcohol and a 
white, flocculent substance, which separated out on the addition of 
alcohol, was removed. The clear alcoholic solution was evaporated 
to about 50 c.c., and set aside to evaporate at room-temperature 
for a few days. About 2 grams of large, rhombic crystals, charac- 
teristic of rhamnose, were obtained, and a second crop of smaller 
rrystals separated from the mother liquor. 

The substance thus produced melted when carefully heated at 
13 — 94° (uncorr.). The melting point of pure rhamnose under the 
lame conditions was 93 — ^94°, and a mixture of equal quantities of 
jure rhamnose and the rhamnose from the Tephrosin glucoside also 
netted at that temperature. • 

The rhamnose from the Tephrosia glucoside, dried in a vacuum 
over sulphuric acid, gave on analysis the following sesults ; 

0-1866 gave 0’2710 COj and 0-1310 H^O. 0 = 39 60; H=7-80. 

CjHjjOj requires 0 = 39-56; H = 7-69 per cent. 

The decomposition of the glucoside into quercetin, rhamnose, and 
’lucose takes place in accordance with the following equation : 

^27^90^16 "h 6H2O =Cj5H]Q07-f C5 Hj 206-1 -C,;HjoO^,H 20. 

The decomposition was carried out quantitatively, the quercetin 
collected in a Gooch crucible, and dried at 160°: 

0-544 air-dried glucoside gave 0-246 Cj5H)i,07=45-22. 

C27H3(|0,e,3H20 requires C,5H|(|07= 45-48 per cent, 

0'639 anhydrous glucoside gave 0-316 C,5H,„07 = 49-29. 

CjjHjqOk requires C^HjiiOj = 49-50 per cent. 

Two substances have been described which closely resemble the 
Tephrosia glucoside, namely, osyritrin (fisyris compressa) and rutin, 
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, present in me (Ruta graveolevs) and otter plant# 
WbLas the former. CsjHjjOm.SHjO, gives quercetin and dextrose 
p I, Trans., 1897, 71, 1134), the latter, originally considered 
1 ^Sclmnck (Trans., 1888, 53, 264) to yield only quercetin and 
hamnose has been found by Schmidt (Arc/i. Pharm., 1908, 246, 
214^0 have the formula C^jHaoOie.SHgO, and to give, when 
li drolyscd, quercetin, rhamnose, and dextrose. Through the kind- 
1 uf Jlr A. G. Perkin, a small sample of rutin was available for 
rjson, and as a result of experiment it was found that the 
f mhrosia glucoside is identical with this substance. On the other 
hand it is interesting to note that Perkin (private communication) 
hLi found that osyritrin is identical with rutin [this vol., p. 1776]. 

The authtirs desire to express their thanks to the Managers of 
theKoyal Institution of Great Britain for kindly placing the equip- 
ment of the Davy-Faraday Research Laboratory at their disposal 
for completing this investigation, which was begun in India; and to 
Mr. H. Martin-Leake, Economic Botanist to the United Provinces 
Goveriiraent, for kindly identifying and growing the material used. 

Davv-Fauiuav I ABOtiATOBT, Ebseaucii Labcratorixs, 

lioVAl iNST.rOTlON. DePAUTMEST OF AoRICUI.Tl'P.E, 

rMTF,n PaOVINOES, 
India. 


CXCVII. — Cujmcitrat.ett* 

By Spencer Umfreville Pickering, M.A., F.R.S. 

An examination of the double carbonates of copper and sodium 
(Trans., 1909, 96^ 1409) led to the suggestion that in those of 
them wherein the copper is electronegative, it is present in the 
quadrivalent condition as ICuIO, united directly with one f of the 
carbon atoms. The change of the copper atom into such a position 
from tihat which it usually occupies would he brought about by 
the conversion of a carboxyl group into two hydroxyls through the 
action of an alkaline hydroxide (j8-compounds) or carbonate (a-com- 

Some time has elapsed since this paper was cominimicated to the Society {see-’. 
roc., 1910, 26j 17), and portions of it have been so mucli elaborated by further 
work, that it has been considered advisable to reserve these for independent 
treatment. 

t It was originally represented as being united to both the carbon atoms ; but 
's was unnecessary, and involved the somewhat unacceptable assumption of the 

5«>»p :C(^^ being present iu the molecule. 


6 G 2 
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pounds), the component atoms of which become added to those »i 
the double salt, as indicated by the formula (1), (2) and (5); “ 


NaO-COCK,p„ 

NaO-COO-^^ 


NaO-bJ? 

r 

Cn: 


Na 

H 

0 


NaO-C 


OiH 


cu: 

I 

NaO-COO 


NaO’C®‘ 

,0H 


(1} Sodiocopric 
carbonate. 


Uu, 

NaO-COO NaO-COO NaO-COO 

(2) E-Cupricarbonale. (3) E Cupricarboiiate. 


OH 


(4) -y-Cupti. 
LirboEatB. 


NaO-C, 


Na 

Na 

^>CO* 


NaO-C 

I 

Ou 


>:Na 

Nai 

); 

Cu 

I^CO 

oc<“;: 


NaO-COO 

(5) a-Cupricarbonate. 


NaO-COO 


(6) o-Cupricarbonate. 


oC-os, 

>Cu 

I 

OOC-ONi 


The y-cupricarhonate was not mentioned in the paper itself, 
but some evidence was given that the action of an alkali could be 
carried a step further than the formation of the jS-compomul 
(2), the copper, as well as the carbon, becoming hydroxylised, and 
being then in the “ cuprite ” condition ; and it appears now, as 
was suggested in an addendum to the paper, that it was the y*, and 
not the ^-compound, which was present in the deep violet schtici 
obtained, and described as containing the latter, since there was 
a large excess of sodium hydroxide present with it. This colour, as 
well as the property of combining with cellulose, appears to be 
characteristic of c-opper in the cuprite condition. Some facts haye 
already been mentioned {toe. cit., p. 1427) to show that a simpls 
sodium, cuprite may be obtained by the action of sodium hydroxide 
on copper oxide, and, also, that calcium cuprites exist, f 
The double carbonate, or sodiocupric carbonate, is obtainable as 
a crystallised salt, but none of the cupricarbonates were isolated, 
and the evidence in favour of their existence has now been greatly 
strengthened by the isolation of numerous similar compounds m 
the case of citric acid. The two cases seem to be very strictly 
similar; double salts of analogous composition, exhibiting very 


* This group waa originally represented as :C<Cq^O, implying the direct unioi 

of oxygen atoms, which is now obviated. 

t It would be preferable, in the writer's opinion, to adhere to the design* on 
of cupratea, formerly applied, for salts derived from cupric oxide, rather ^ 
to reserve that term for the hypothetical derivatives of CuOa- That t e 
' and are red in colour, can scarcely be accepted, na maintained , 

_ *’,10, 26, 18), on the strength of Brauner and Kuzma having 

Two “supposed to contain a tellnrocnpric acid (5er.,l > ’ 

Te^hrosia) 
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oinilir properties, form the starting point in both series, and the 
mil prodn'ts of the action of alkalis are in both cases violet 
tompounds, which oxidise dextrose in the cold, and combine with 
;dh!ose; whilst, in the case of citric acid, the existence of com- 
Munds containing potassinm in the condition, both of hydroxide 
,md of carbonate, has been established, by these being isolated in 
ibe crystalline condition, and several other similar salts, containing 
3 oppcr in the place of the alkali metal, have been prepared- 
In two particulars a modification of the views expressed as to 
the constitution of the cupricarbonates is suggested by the results 
ibtained with the citrates. Firstly, that the o-compound is 
nobably not formed by the combination of a molecule of the 
ilkaline carbonate with a molecule of the double carbonate, as 
Ihown in (5), but by the combination of a molecule of sodiocupric 
■ijrbonate with two molecules of the double carbonate, as shown 
n (6). Its empirical formula would, thus, be 3 [Na 5 Cu(C 03 Vl ■ 
ind that it does consist of sodium and copper carbonates combined 
n equal molecular proportions is in accordance with the fact 
pjf. at., pp. 1418, 1425) that it is formed in maximum quantity 
then the reagents are present in such proportions. It may also 
IS mentioned that what appears to be an analogous compound 
lontaming potassium has been isolated as a crystalline salt, 
lecondly, that the substance present in the solution from which 
Ue double salt is obtained is really a cupricarbonate, with its copper 
h the electronegative conditiou, which renders it possible to 
^tribute the formula for sodiocupric carbonate (1) to the crys- 
allised salt, instead of having to have recourse to the view that it 
merely a molecular compound. 

The cupncitrates described below are, with one exception, in which 
0 substance is of a constitution different from that in other 
sscs, characterised by certain general features. Unless the pro- 
ortion of coppe, present in them is very large, they are all 

iraly Ti?’ 

If a dirtier' 

bteted bv rr '‘“c‘‘‘‘‘‘ “PP" 

nmon fb^ '***’ decomposition, until a scum begins to 

I 0 b»t crystallisation often does not 

Nral days more T rrr!*' throughout 

ireventedLir becomes solidified, unless this is 

tc Vd bf ff T Concentration of 

dcrosLic r ” The crystals are 

’ft; on filtration^ ''S'** *>'“0 colour, and 

«ie pSTv rr uiT'' * P“» mass, and 

y recrystallisation only with great difficulty. They 
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gradually dry at 100° to an extremely hard mMs, but most o! : 
them retain some water at this temperature, which they give j 
at 140—150°. The anhydrous compounds are blue and 
scopic. On heating to a higher temperature they decompose 
quietly, this affording a convenient means of analysing them, the 
copper being determined gravimetrically as oxide, and the potassium 
volumetrically as carbonate. 


Electronegative Copper. 

The presence of a deep blue electronegative ion containing coppot 
was proved in the case of the cupricarbonate by Wood and Jone* 
(Proc. Camb. Phil. Soc., 1907, 14 , 174), and in the case of ths 
oupritartrato by Masson and Steele (Trans., 1899, 75, 725): the 
apparatus devised by the latter— consisting of two tubes connected 
by a side-tube filled with agar agar in brine— has been used by 
the present writer for examining the cupricitrates, and it has been 
found that they, also, contain a dark blue, slow-moving, ektm , 
negative ion, although, during the electrolysis, a certain amount df 
a light blue, more rapidly-moving, electropositive ion makes its 
appearance, and results in a deposition of some copper on the 
negative plate. Copper in the electronegative condition docs not, 
apparently, attack meUllic iron, or react with ferrocyanidej but 
with the latter reagent, the electronegative^ copper appeal! 
gradually to be converted into electropositive, the red colour 
appearing in a space of time varying between a few seconds and, 
many hours. None of the cupricitrates, except the one containing 
potassium in the alkaline condition, fail to react with ferroeyamde 
on long keeping; hut that is not the case with certain other cupn- 
compounds examined; potassium cuprisaccharate, for instance, 
although quite neutral, gives no trace of red with ferrocyara e, 
unless the solution has been previously boiled, but the boiled sou- 
tion loses its power of reacting after the lapse of two days. 

When no red ferrocyanide is formed— which is also “f,i 
alkali hydroxide is present, either free or as an integral part o 
salt-the liquid, if dilute, turns yellow, then green “'1' 
time, an orange precipitate, or ring at the surface of the qu , 
forms, which is insoluble in acid, but dissolves in s rong j 
being first converted by them into a blue substance. Exces 
ferrocyanide is required for the formation of this 

The presence of tree or combined carbonate does no i 
with the formation of the red copper ferrocyanide. 
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Compoundt Obiained, 

(1) Potasdocupric Citrate, (C8H50,)2CuK4. — ^When 100 grams of 
potassium citrate (CoH507K3,H2^) dissolved in a small quantity 
of water on a water-bath with 8 grama of citric acid and 40 grams 
of copper citrate— which is a basic salt, (C8H50,)2Cuj,Cu0,2H20— 
the liquid becomes converted into a mass of minute, irregular, 
hexagonal crystals, which, unlike the cupricitrates, are hard and 
gritty, and often adhere strongly to the dish. This substance 
continually makes its appearance when the reagents are taken in 
proportions other than those mentioned above, and also when no 
citric acid figures amongst them. It is of a very light blue 
colour, and although it dissolves to a large extent in water to form 
a deep blue solution — 100 c.c. of a solution at 8°, containing 44 
grams of the salt— it does so only very slowly, the result of which 
is that, when a stream of water is directed on to it on a filter, 
the moist blue substance becomes white wherever the water falls, 
and then gradually resumes its blue colour; a behaviour which 
renders it easily recognisable. 

After drying r er sulphnric acid or at 100°, various preparations 
of it gave as a mean : 


•Fonml : Cn, 10-56 ; K, 25-95 ; Katin, 1 ; 4 00, 

Calculated: Cu, 10-63 ; K, 2615 ; Ratio, 1 ; 4 . 


This salt, consisting of two molecules of potassium citrate with 
two of the potassium atoms displaced by a copper atom, is analogous 
to the double carbonate of potassium and copper, and, as in the 
case of the citrate, the substance can hardly be represented as a 
molecular compound — the constitution of which would have to he 
ICjHjOjKj i 3[(C5H50,)2 Cu] - the presumption is that the carbonate 
also IS not a molecular compound. The nature of the two sub- 
stances, and the similarity of their behaviour with water, gives 
further support to this view ; as they are both light blue, crystalline 
■substances, which in solution form very dark blue liquids. 

That these liquids cannot be mere dissolutions of the crystallised 
substances is demonstrated in the case of the carbonate by the fact 
a- t 8 crystals will not redissolve in the mother liquor, and are 
ecomposed by water. The liquids, it is suggested, contain a cupri- 
^ mpoun , ormed by the addition of the elements of water to the 
ou 1 e salt in a 'manner similar to that in which the alkaline 
rapn-compound is formed by the addition of the elements of 
the citrate would thus bo 

Sim (C«UA)sK 4H2 CuO, with a constitution 

0 that represented by the structural formula (3), p. 1838. 
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The objection to such a view is that the . copper in 
dissolved substance appears to be in the electropositive cqu 
dition, reacting completely with ferrocyanide at once, or ver 
nearly so; this, however, has been proved to be due b 
electronegative copper being in a very labile condition, for 5 ,^ 
electrolysis, it is found that the copper, or the greater part of it 
is really present in the electronegative ion, just as in the case of 
the other cupricitrates. It is ako found that it has the same 
colour intensity and peculiarities as the copper in these other 
cupricitrates, this intensity being eighteen times that of the 
copper in copper sulphate (p. 1850). In the case of the cupri- 
carbonate, tHe presence of electronegative copper was similarly 
demonstrated, even in those solutions which contained no excess of 
sodium carbonate, and the reaction of which with ferrocyanide had 
previously led to the conclusion that the copper in them must 
be electropositive (Trans., 1909, 95, U19).* 

(3) Potassium fi-cu'pricitmte, (C,;H. 07 ).^K 4 HKCu 0 , has not been 
isolated with certainty. On one occasion a small crop of micro- 
scopic, but comparatively large, crystals was obtained, which were 
strongly alkaline, and contained no carbonate; these were probably 
tho compound in question, but they were not obtained in quantity 
sufficient for analysis. On mixing poti^iocupric citrate with the- 
requisite amount of potassium hydroxide, and concentrating by 
exposure over sodium hydroxide — an alkaline solution cannot be 
concentrated by heat, as copper oxide is thereby separated— a cleaii 
deep blue, and almost solid syrup was obtained, which was 'still 
strongly alkaline. After some months, during which a little water 
had been added several times to it, and the liquid re-evaporatcd, 
it gradually became converted into a crystalline magma, which was 
quite neutral, and consisted probably of a mixture of some of tU 
cupricitrates described below. 

(4) Potassium, ^-Cuyncitrate, (CgHjOj).>KfiCu, 6 HgO.“-Luff ob- 
tained this salt by mixing potassium Jiydroxide, copper sulphate, 
potassium citrate and citric acid, and concentrating by shaking np 
with alcohol {Ztitscli. 0(8. Brauivesen^ 1898, 21, 319). Jefiers, who, 
however, has not published his results, improved the method by 
substituting copper acetate for the copper sulphate. A still simpler 
procedure is to dissolve 40 grams of copper citrate in a hot, nearly 
saturated solution of 100 grams of potassium citrate, and to add 
to it, when the liquid has cooled to 40 — 50°, 20 grams of potassium 

* It apjwavs protallc that some of tlic .simple copi)or salts of organic lui'is 
have, fa solution, a cODalitntion similar to that suggested for the double citrate la 
solution. It is remarkable that copper acetate dow not act on iron. Salts of iwn 
exhibit like peculiarities ; thus, ferric citrate, when quite neutral, gives uo reactiou 
with ferrocyauide. 
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hjdroxide in very strong solution. A copious crystallisation occurs, 
cither at onc.e, or on cooling, the crystals consisting of hexagonal 
'tablets, generally very large, clear and regular, and of a line violet- 
Uue colour. They may be washed with a little water or alcohol, 
dried between blotting paper, and then by heating at 100“ for a 
short time. Jhe substance cannot he recry.stallised, as in strong 
solution it soon decomposes, although in a dilute solution (con- 
taining about 01 per cent, of copper) it is quite stable, even on 
boiling. It is insoluble in a strong solution of potassium citrate. 
It loses a little water very slowly at 100“, and OHjO at 120—160° 
forming a lavender-coloured mass, which redissolves in water, pro- 
ducing a solution identical in every respect with that obtained by 
dissolving the hydrated crystals. At 170° it becomes green, and 
on dissolution forma what is apparently a green solution, but this 
colour is due to the presence of minutely divided cuprous oxide 
which eventually subsides, leaving a blue liquid. A similar decom- 
position occurs with other similar cupri-compounds, and has been 
misinterpreted in several cases as indicating the formation of some 
substance which is really green. 

It has no action on metallic iron, and gives no red coloration 
With ferrocyauK but the orange substance, mentioned above is 
•gradually formed it the ferrocyanide is in excess. It does not 
oxidise dextrose in the cold, but when boiled with it for a few 
minutes, cuprous oxide is precipitated, which redissolves slowly after 
cooling. ^ 


Many preparations of the salt were analysed, and all 
cordaiit results, the mean of which was: 


gave con- 


...ud : Cn, 8-09 1 K, 29-74 ; H,0, 14-10 ; 1 .■ t or : 6-18 

Calculated ; Oil, 8-13 1 K, 29-99 ; H.O, 13-82 ; Ratio, 1:6 ; 6. 

bstitu ed for the hydrogen of the alcoholic hydroxyl - but such 
» ou^ution ,s quite inadmissible, for it is found that Ib 
fZ: -nditiens oZof Z 

•as detormteT Th alkalinity 

"■dicator, and evaporatinZZ Z’ P^^odplithalein as 

‘■°»ed no furthefTed ^ "P"'***'*’? 

result of maL l the 

expressing this fact is the f if that appears capable of 

aa in the case of the oti ” “PP®'' f“nntions 

displaiing the hydrogen ™P™‘t‘''"tes, but also acts partly by 
Sfoips, the fonaltZnf Z ‘he alcoholic BJrdroxyl 

addition of 2K.OH to the Z "i ’’“ng explained by the 

to the molecule of potassio-cupric citrate, iuZd 
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6f IEOH only, an in formula . (2), p. i»3a, wiucn, resulting as it 
would in the formation of the unstable group 

•4o rearrangement, with the liberation of the elements of water, and 
the formation of 

JCO,K), 

CsHsOfoH 

+ 6HaO. 

CiiO 


C,H,0(C0aK)3 


An objection to this formula is that it represents the presence 
of only five molecules of water of crystallisation, so that, of the • 
six lost on drying, one must he derived from the elements composing , 
the body of the molecule. This is not very improbable, for on ' 
dehydration at a temperature a little above 100°, the water lost 
was fhund to be considerably less than 6n20 (5'3 to 5’7HjO in 
various cases), indicating that all the water present is not on the 
same footing, In any case, however, no argument based on the 
apparent water contents can counterbalance that depending on 
the alkalinity of part of the potassium in the salt. ^ 

In solution, this salt shows a colour intensity similar to that of 
the other cupricitrates, but its colour in the solid condition, as well 
as the size, hardness, and general appearance of the crystals, 
differentiates it entirely from the latter. 

Bullnheimer and Seitz (Her., 1900, 33, 817) obtained a salt 
which they represent as consisting of two molecules of Luffs salt 
combined with one molecule of a similar salt with Ko in place of 
' Cu ; but no details respecting it were published, and the writer has 


not at present succeeded in preparing it. 

(5) Potassium a.-Cu'pncitrate ; empirical formula, 
[(C3H,0,).,CuKj2,K,Cu(C03)2. 

•—When a concentrated solution of potassium carbonate is added to 
copper citrate dissolved in potassium citrate, some carbon dioxide is 
evolved, and, on evaporation, a mass of microscopic, aoicular crjsla 
is eventually obtained. They are alkaline in reaction, due to the 
presence of carbonate, not of hydroxide. The copper presen is 
electronegative, as proved by electrolysis, and gives no reac ion 
■ with ferro(yanide until aft6r about one minute. 

Four preparations, made with various proportions of 
r values for the anhydrous substance: 
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Found. Calculated, 



Per cent. 

Batio. 

Per cent. 

Ratio. 

Cu 

13-82 

*3*00 

13-08 

g, 

K (total) 

.. 28-34 

10-00 

26-82 

10 

K (alkaline) .... 

6-51 

1-94 

6-36 

2 

COj 

4-92 

1-55 

6 04 

2 . 


Tlio water' present in the specimens, after drying at 100®, was 
2H.0 in one case, hnd about OHjO in the others. 

The proportions of copper, total potassium, and alkaline potassium 
agree.well with a formula similar to No. 6, p. 1838, representing a 
substance derived from two molecules of potassiocupric citrate 
united by one molecule of potassiocupric carbonate. The propor- 
tion of carbon dioxide is low, I'fiS instead of 2, due apparently to 
the fact that some of the compound to be next mentioned is always 
formed with the o-cupricitrate, and cannot be effectually separated 
from it by recrystallisation. In a preparation which evidently con- . 
aisted of a mixture of these two substances, the proportion of 
alkaline potassium to COj was found to be 1; 1'07, which agrees 
well with the ratio 1 ; 1 required on the view that KjCu(C08)2 is 
present in the molecule. 

In accordanr . with this view, it was found that potassiocupric ‘ 
cartainate dissolved easily and completely in a solution of potassio- 
cupric citrate, even when dilute, although the double carbonate is 
entirely decomposed by water. The product thus obtained in the 
case of the citrate was not examined, but that obtained in the 
corresponding case of the tartrate was found to be a suljstance 
containing as part of its composition the elements of potassio- 
cupric carbonate, as here indicated. In the case of the citrate, the 
dissolution of the double carbonate is always attended by the 
evolution of some carbon dioxide, so that some substance other 
than the a-cupricitrate must he formed at the same time, thus 
creating the difficulty mentioned above in obtaining the o-cupri- 
citrate pure. With the tartrate there is no such evolution of gas, 
and no formation of other substances. 


The addition of alkali hydroxide to the a-cupricitrate abstracts 
carbon dioxide from it, and precipitates a basic citrate (No. 10, 
P- 1848), which dissolves in excess of alkali, forming a deep violet 
solution. This action is precisely similar to that occurring in the 
case of the o-cupricarhonate. 

The a-cupricitrate often makes its appearance in alkaline liquids 
w uc 1 ave been exposed to the air. Jffrom the liquids, also, which 
on ained much potassium carbonate, were obtained on several 
■ asions large, acicular crystals of K2C03,3H20, which are remark- 
e in eing, unlike the dihydrate and anhydrous salt, non- 
ygroscopic (Morel, Bull. Soe. /ronf. Mm., 16, 7). 
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(6) Tetrapotassio-eufrie $-Gupricitrat€, (C 8 Hs 07 )gK 4 Cu,CuO ^ 
the solidification of solutions of copper citrate in potassium citrat^ 
there was repeatedly obtained- a substance closely resembling ijjg 
o-cupricitrate in general appearance, but very different in crystallijg 
form: the crystals resembled straight hairs with truncated endB 
the length of which was often fifty times greater than the breadth^ 
They gradually grew together into rounded masses, projecting con 
siderably above the liquid. Four samples on analysis after re 


crystallisation 

gave: 



Cii. 

K. HjO at 100*. 

Found : 

18-83 

22-85 5-22 

Calculated 

; 17-82 

21-92 5-96 


These values are not very satisfactory, as there always seems to 
be some of the a-cupricitrate present, which cannot be eliminated 
by recrystallisation. A mixture of these two substances was re- 
crystallised five times, whereby the relative proportion of the 
a-cupricitrate was greatly reduced, although there was still a con- 
siderable quantity of it left. Ascertaining tbe amount of this from 
determinations of the alkaline potassium and carbon dioxide 
present, and deducting tbe corresponding quantities of copper and 
potassium from the totals, the composition of the residue was 
given as : 

Fontid : Cn, 19 48 ; K, 23'98 ; Ba'io, 2 : 4’01. 

Calculated; On, 18'76 ; K, 28-08 ; Ratio, 2 ; 4. 

The ratio here is satisfactory, and the discrepancy between the 
found and calculated percentages would be accounted for by a 
comparatively small error in the water determination. 

The constitution of this compound may be represented as that of 
a jS'CUpricitrate similar to No. 3, p. 1838, with the hydrogen atoms 
of the two hydroxyls displaced by an atom of copper. It is probable 
that this copper is quadrivalent, and that two such molecules are 
joined together by means of it: 

for the whole of the copper in tbe compound appears to be electro- 
negative, not acting on iron, and giving no colqur with ferrocyanide 
until one or two minutes after it is added. 

This substance may also be obtained by the decomposition of the 
following compound. 

(7) and (8) Dipotmuio-dirupric fi-Cupricitrate, 
(c;ha)zK2Cu2,cuO. 

— When copper citrate is heated with a strong solution of potassic- 
cupric citrate, it dissolves, but in a few minutes the whole gradually 
soUdifi^ to a light blue, crystalline mass. After a 
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1 ■ <r to remove soluble impurities, this is found to consist of 
T\ *' s°mall quantity of a dense, dark blue, scaly deposit, often 
Ah ing firmly sufficiently soluble to give 

faint reaction with ferroeyanide; and (6), a light blue solid, 
*hich on washing with water for many days, yields continuously 
” solution containing 0 08 to O'OO per cent, of copper. Analyses 
of both these solids, and of the solution obtained from (b), all gave 
the -31106 ratio for the copper and potassium present: 


Dense solid (a) 

Light solid (ft) 

Solution of (6) evaporated 


Ratio. 

Cu ; K. : H^O. 
3 : 2 06 : 0-47 

3 : 2 04 : — 

3 : 2 08 : — 

3 : 213 j 0-92 

3 : 1-99 : 0-82 


The mean results for (a) and (h) gave, for the anhydrous 
substance : 

Found: Cu, 27-29; K, 11'53. 

Calculated; Cu, 28-77 ; K, 11-80. 

The proportio-i of water found in (a) indicates that the fornHila 
should be doubled, as suggested for the compound last described, 
(6), from which the present substance differs only in having an 
atom of copper substituted for two atoms of potass^m. These 
latter may be different atoms in the case of the two compounds 
(a) and (6), thus accounting for the existence of two substances 
with the same formula. It acts, although very slowly, on iron, and 
gives some red colour at once with ferroeyanide; the greater part 
of the copper in it appears, however, to be electronegative, the full 
depth of colour being developed only on keeping. The colour- 
intensity of the copper in the solution is about eleven times that of 
copper in copper sulphate. In all these respects the characteristics 
of the substance tally with the formula suggested, which represents 
the presence of both electronegative and electropositive copper (see 
p. 18 o 0 ). 

The solution of (6) on evaporation leaves a residue which is 
decomposed by water, the cupricitrate, No. G, (Cen507)2K4Cu,Cu0, 
passing into solution,* whilst ordinary basic copper citrate remains 
undissolved. This reaction indicates that the latter substance is 
really a 

( 9 ) Copper cupneitrate, (CeH,^07)gCu3,Cu0, forming with the two 
last described compounds a series of cupricitrates in which successive 
pairs of potassium atoms are displaced by copper atoms, with 

of probably be ths best method for obtaining this comi>ound in a state 
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progressive decrease in •aolnWUty. The peeuUar lavendec-Ha 
Llour of copper citrate indicates that it is probably not an ctdinat, 

(101 The 6as*c copper cilratt, (C,HjO;)2Ciij,4CuO, precipitated 
bv the action of alkali hydroxide on the o-cupncitrate (p, 1845)^ 
appears, on the other hand, to be a true basic salt. It is of a pure 
blue colour, and, unlike the cupricitrates, it loses all its water at 
100°, and begins to decompose at 160°. 

(11) A Fottusio-eupric fi-CtiprieilraU, (CeH507)3K5C!n.,,5CuO.-- 
During the preparation of one of the cupricitrates, another sub-- 
stance was obtained in considerable quantity, consisting o{ very 
regular lenticular crystals, which were so small that they could not 
be resolved except under a high power of the microscope. Dnlilie 
any of the other compounds obtained, this substance is decomposed 
slowly by water, which accounts for the deficiency of potassium 
found in it on analysis, the sample having been slightly washed: 
Found; Cii, 22-38 ; K, 16-66 ; R«tit>, 4 ; 4-64, 

CdcuUtod : Cu, 23-25 ; K, 18-64 ; Ratio, 4:5. 


It contained about 3HaO at 100° which it lost at 16«> but this 
eo«d not be determined satisfactorily, as it began to decompose 
at or slightly above, this temperature. The substance is ptohaHj, 
as indicLd; similar to No. 6, but derived from three, msW 
of two, citric nuclei; and the existence of such suggests he 
possibility of there being many more cupricitrates of comp ex 
Laracter By the action of water on it, a nearly msoluble residue 
t tled^hich was found to be the cupricitrate Nn 8, 
a blue solution was obtained containing copper and potassnm m 
the ratio of 1 : 3, but whether in the form of a definite compound, 
or not, was not determined. , , 

(12) T-Cnpricilrnte.-Attempts to P 

Viokt substance prLnt in solution, when excess 0 alkali is adiW 
lo any. of the failed. The liquid deccunpo es «t 

the liLration of cupric oxide when concentrated, cither by tot, 
or by exposure over sulphuric acid. Alcohol 
alkah from it, and Luff's salt is the only 
colour intensity of the copper in it is about eig y t 
copper in copper sulphate, but increases with tlm stm g 
solution, and with the proporUon of alkali added 
- colour, the precipitation of cuprous oxide from it ^ 

■ the cold, and its combination with cellulMC, it is I 

what has been described as the 7 Vw cllitious, 
compounds (cupritartrates, etc.) obtained under i 
(13) Potasm-cupric Hydrogen Citrate, 

(CtHA)2S4Cn,C,HsOrKHj,EjO, 
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several occaEons the readnal liquidjjafter the crystallisation 
the cupri-compounds, was of a light, greenish-blue colour, 
Uv when citric acid had been taken as one of the reagents, 
on further evaporation, yielded a crop of fairly large, light 
’ hard crystals, with an acid' reaction. They were stable in 
began to decompose at 160°. On analysis, after drying at 
they gave values agreeing with the formula given above, 
which represents a molecular compound of potassio-cupric citrate 

with monopotassium citrate : 


Foimd ; Cu, 7-34 ; K, 23-29 ; Ratio, 1 : 6 Oi. 

Calculated : Cu, 7*51 : K, 23'10 ; Ratio, 1 : 5. 


There is no reason for regarding this salt as a cupri-compound. 


Tfte Constiintion and Colour of Cttfrlcomfounda. 

The isolation of so many cupricitrates agreeing in their pro- 
perties, and, apparently, in their constitution, with the non-isolated 
sodium cupricarbonates, must lend considerable support to the views 
put forward as to the nature of the latter, especially when the salts 
isolated are found to include some in which the potassium is present 
in the condition of hydroxide and carbonate. A considerable 
amount of additional evidence has already been obtained, all tending 
in the same direction. Thus, several potassium cupricarbonates 
have been isolated in the crystalline condition, and these agree with 
the formulie suggested for the sodium salts, and are, moreover, 
closely similar in their general characteristics to the cupricitrates 
here described. According to the views hitherto accepted, the 
cupricitrates would be represented, either as ordinary copper com- 
pounds with the metal displacing the carboxylic hydrogen, or as 
compounds with the metal displacing the hydrogen in tho alcoholic 
group ] according to the view now suggested, the copper is present 
in the molecule as ICu'.O, and the molecule contains, for each 
atom of copper present, the elements HHO over and above those 
present according to the ordinary views. It should be possible, 
therefore, to settle between the rival theories by determining the 
molecular weight of the compounds. The smallness of the dif- 
ferences to be measured, aud^the difficulty in obtaining the cupri- 
citratea in a condition of sufficient purity, has rendered such 
determinations unsatisfactory in their case; but other similar com- 
pounds have now been obtained where such difficulties do not exist, 
and in every one of these instances, now numbering six, the 
molecular weight of the substance agrees closely with that required 
according to the present views. 
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In cases where a copier atom displaces the hydrogen of the tvtu 
hydroxyl groups, as in No. 6, the properties of the substance seen 
to be conclusive against its being represented according to the 
hitherto accepted views; for according to these it would either tj 
potassio-cupric citrate with CuO added on to it that is, an ordinary 
basic salt — or potassio^;up^ic citrate, with copper displacing the 
hydrogen atoms of the alcoholic hydroxyl groups. Numerous com. 
pounds, however, have been obtained with copper in the “ alcoholic” 
portion of the molecule, and these are all essentially different in 
their nature from this, or any of the other cupricitrates ; whilst the 
extreme solubility of this compound must effectually negative the 
view that it can be a basic salt. 

The accepted theory as to the constitution of cupri-salts affords 
no explanation of the formation of further products by the action 
of excess of alkali on them, such as must exist in the deep violet 
solutions thus obtained (y-cupri-salts), or of the existence of com- 
pounds containing as part of their constitution the elements of 
alkali carbonates (o-cupri-salts). 

Some interesting further evidence on the subject has been obtaineil 
from a study of the colour-intensity of these and other copper salts, 
to which a brief reference only can be made here. The moleciilir 
colour-intensity of copper in salts formed from strong acids has 
approximately the same value in all cases, and is independent ol 
the concentration of the solution throughout the wide range over 
which comparison is possible. Taking this intensity as unity, that’ 
of copper salts derived from weak acids is much greater, reaching 
the value of 10 in some cases, and in every instance it diminishes 
as dilution increases, falling to 2 or 3 in most cases, and sometimes 
even to 1, With the cupri-compouuds, however (Nos. 2, 4 and 6, ior 
instance), the colour phenomena are very indifferent, indicating 
that the copper present must he in some peculiar condition, lot 
the intensity is as high as 18, and remains constant down to 
extreme dilution. With the compound No. 7, p. 1846, the colour 
intensity, although still very high, is less than 18, and dimmishes 
slightly on dilution, this being quite in accordance with the vie* 
that it is a cupri-compound, but one containing also some copper 
in the electropositive condition. 

The view that copper may act as a tetrad is not new, althoug 
its behaviour as such receives very "uncertain support from t e 
existence of the oxide CUO 2 . The extraordinary facility with w u 
it enters into combination with carbon compounds would 
some explanation if its quadrivalent character is admitted, an 
position in the periodic system, which is in any case anomalouSj a 
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afford DP argument against such a view. That compounds in which 
oner is directly united to carbon should be explosive, because 
copper acetylide, the constitution of which is very uncertain, is such 
(see Ramsay, Proo., 1910, 26, 19), is an argument which can 
scarcely carry much weight. 

Habpssohs. 


CXCVIII.— JVie Conslilution of Basic Salts. 

By Spenceu XTmfheville Pickekino, M.A., F.R.S. 

No class of compounds has proved less attractive to chemists during 
the' last half-century than basic salts; they have been accepted as 
necessary evils, cropping up where least required, and undeserving 
of my hypothesis to explain their constitution. They are, perhaps, 
regarded in a hazy way as being analogous to hydrated salts, 
although such a /iew can hardly be maintained, tor the chief 
characteristics of hydrated salts are their solubility and powers of 
crystallising, whilst basic salts are mostly insoluble and amorphous 
compounds ; in hydrated salts, moreover, the bond of union between 
the water and the salt is, in all probability, the oxygen atoms, 
whereas in basic salts it would appear to be the metallic atom. 
It is significant that no basic salts of univalent metals are known. 

The want of interest evinced in these compounds is largely due 
to the fact that there seems to be no guiding principle governing in 
their formation, and that, in the large majority of cases, even their 
composition is a matter of considerable doubt. This may be said 
without any disparagement of the accuracy of the work on which 
we have to depend for our knowledge respecting them, for at the 
time when this work was done, ideas as to what constituted' valid 
evidence of the individuality of a compound were very different 
from what they are now. Certainly our present neglect of basic 
alts IS not justified by any inferiority in the part which they play 
m chemical changes; for in many manufactures, iu the operations 
0 agriculture, and in geological processes, they evidently play, or 
ave played, a very prominent part, and we can hardly claim a 
^ IS actury knowledge of simple salts until we know something of 
e numerous progeny of basic salts to which they give rise, 
ome light appears to he thrown on the matter by a study of 
asic sulphates of copper, in connexion with the facts established 
VOL XCVII. « „ 
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regarding the cupri-salts, for it is found that these basic sulpJjjfjj 
gradually pass by successive steps from substances akin to ordina 
copper sulphate to others wherein the copper is electronegitiv/ 
ending with compounds which contain no sulphur at all, and whicl! 
are, apparently, simple cuprites. 

The series of substances formed by adding diSerent proportions 
of lime-water to copper sulphate have already been desctited 
(Trans., 1907, 91, 1989), and additional evidence respecting them 


Substances Freciptated from Copper Sulphate by Lime, Water 


Down to (6) the liquids all contain 0'05 per cent, of copper 
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17-S 

ft 

ft 

ff 8 d.ays 

1 1 1 12 hoard 
ti 1 1 hour ' 

\ Dirty 


— 

1-1 


J5-5 ' 

I 0 

(1 

1 green and 



1-K. 

{ lOCuO.SOs' 

1 SCaO.CnSOi 



’ V 

ft 

i CiiiOiie- , 


-. 

(6). 1-2 

j 19-3 : 

0 

u 

} posikd^ 

bil 

. nil 

1‘25 

l.ve : 

ft 

1 some * 

.5 r2l hours 


nil 

1 — 

i-:w 


l.'VS ; 

II 

some * 



Hi! 

1 — 

1-35 


13 -4 i 

0 

some ‘ 

-hI 1 n .. : 

1 

111! 

j — 

2-0 

Mixture , , 

13-9 : 

ft 

(Kr»l 

5| 1 1 

CuiO de- 

nil 

— 

5a). HO 

7-7 ! 

0 

IHBi’ 

ro'sited ■' 

1 ■*. 

1 “ 

3 3 

It 

— 1 

0 

— 

•s t s ” , 



! - 

4-0 

11 

— i 

0 

— 




~ 

4 '3 

(CiiO,2Ca6) 


0 

0U5O t 

— 



i — 

<6). 25 

— j 

0 

— 

— i 



1 ” 

(7). 50 

Cu0 3C.aO 

— 

II 

— 





100 

l.uO 


— i 

0 



— I 




■ ” - 


0 

' — 

” i 


nil 



* Not determined. i That is, all tlio coM'Cr disbuhcd. 

J If freshly precipitated, these become grcetier and denser. 

1 Increasing in aiboiint with increase of basicity. 

2 Tlie amount of green decreasing, and Utat of deposited oxide increasing, iiirrt.w 
of basicity. 

3 The blackening increasing to a maximum at No. 4 and lUen decreasing. 

The least and most basic precipitate exhibiting a |>aiUal change only. 

was given in the Eleventh Report of the Woburn Experimental 
Fruit Farm. These results have been further elaborated rctently,. 
but a summary of them will be sufficient here. 

The members are numbered (2) to (7) in the above abbreviated 
table, and to these must be added two other basic sulphates 
obtained by other means. The first four contain some loosely 
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combined calcium sulphate, but the amount is so inconsiderable in 
the case of the first two members, that ita presence may be accidental. 
The proportions of CuO:CaO in Noa. 6 and 7 are uncertain; 
CuO,3CaO seems to be constant in composition throughout a wide 
range of proportions of lime-water added, but the existence of 
CiiO,2CaO is doubtful ; all that is certain is that some compound of 
the two oxides with less calcium than CuO,3CaO must exist, as the 
precipitate becomes destitute of sulphate before it attains the com- 
position of CuO,3CaO. All the liquids after passing No. 4 are 
alkaline. 

Columns III to IX contain details as to the behaviour of the 
various precipitates obtained by adding increasing amounts of lime- 
water to the same weight of copper sulphate, the total volume of 
the mixture being the same in all cases. 

When first formed, whatever be the proportions taken, tlie pre- 
cipitate is the same in appearance, being bulky, and of a full blue 
colour; but this soon changes to a light blue in the case of the 
the two lowest sulphates (2 and 3), which, in a few days, become 
greenish-blue' and more dense. 

The next two -nembers permanently retain their bulky blue 
character, and, even after being kept for many months, occupy four 
and a-half times the space occupied by the same amount of copper 
in the form of the less basic sulpliate,?. If milk of lime, instead of 
lime-water, be used for preparing the more highly basic precipitates, 
they arc invariably violet, instead of blue, this colour being, as we 
have reason to believe, distinctive of a cuprite. 

The various members of the scries, after precipitation, may be 
converted one into the other by the addition of more lime, or of 

more copper sulphate, although the conversion occupies some little 
time. 


In column III is given the relative volume occupied by the various 
precipitates under similar conditions. This increases rapidly up to 
lOCuO.SO,, remains nearly constant to 10CuO,SO3,.'iCaO, and after 
Mreasmg graduallv for some distance, begins to fall rapidly * 
the volume occupied by SCuO.SOs shows that it cannot be a mere 
ure 0 the neighbouring compounds, for such a mixture would 
cupy 0 volumes, instead of 6'5; another series, quoted in the 
0 urn Report, illustrated this point more forcibly, 
am that the least basic precipitates 

to ho .i'!™ ^ soluble in water for the amount of copper in solution 
determined by ferrocyanidc; the solubility, however, extends 


* The seri 
decrease was 


i&s quoted in the Wobnni Beporf were less complete, and the rapid 
eironeouslj taken as starting at 10CaO,SO3,3CaO. 


6 F 2 
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considerably beyond tbia point, as tt shown by the fact that 
more basic liquids act on iron. Column IX eontaina the 
strictly comparable experiments wherein iron was left in 
tures for two days. In this action, copper is first deposited** 
the metal, and then the solution becomes electrolysed, hydr 


the 
results of 


being evolved and oxide of iron formed. This action 


goes on well 


beyond the point (lOCuOjSOs) at which the liquids become alkaline 

In more strongly alkaline liquids— beyond 10CttO,SO3,3CaO— th 
iron gradually becomes dulled by the formation of a white deposit 
on it, which is probably a ferrite. Lime itself has no such action 

When the liquids containing these precipitates are boiled* 
(column Vni), no change takes place with the lower members 
beyond that of the solids becoming more compact and green as 
they do, also, on long keeping. Aa the basicity increases, a point 
is reached where boiling causes blackening of a portion of the 
precipitates, owing to the liberation of cupric oxide. With further 
increase in basicity, more of the precipitate blackens, the whole of 
it doing so at 10 CuO,SO 3 ; then the blackening diminishes, and 
ceases altogether at 10CuO,SO3,3CaO. At a further degree of 
basicity another change begins, this consisting of the precipitate 
becoming violet and dense, and eventually a point is reached where 
boiUng again produces no change. 

Up to a certain point dextrose has no action, and does not alect 
the solubility of the basic sulphate in the liquid (columns I¥ 
and V) ; but when a certain basicity is reached, we get, apparently, 
a direct action (column VI), the precipitates being reduced by the 
dextrose in the cold. This action is evidenced by the precipitates 
becoming in part of a dirty green colour, due to the mixture of 
cuprous oxide with the blue precipitate. 

When a further degree of basicity is attained, an action of a 
totally different character occurs; the copper dissolves in the 
dextrose solution (column V) ; this becomes violet, and, after being 
kept for a certain time, turns yellow, owing to the spontaueom 
separation of cuprous oxide (column VI). The copper, while, dis- 
solved, is electronegative, and is absorbed by cellulose ; it is present, 
no doubt, as cupridextrose. 

When the basic sulphates arc heated to boiling with dextrose solu- 
tion, the action begins one stage earlier, column VII; tho turning 
green of the undissolved precipitate occurs as soon as 5Cu0,S0j is 
passed, and the next stage consists of this same change, together 
with the dissolution of some of the precipitate, and the gradua 

* They should have been prepared some time before boiliug, or they may hehn 
fmomalonBly, 
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» of an mcreaaing amount of cuprous oxide from the 
solution ; in the last stage the cuprous oxide is deposited entirely 
from the liquid. ■' 

The evidence as to the individuality of the various compounds 
nay be summarised as follows : ^ 

( 1 ) 3Cu 0,SO3,~A greenish hlue precipitate, obtained by boiline 
upper sulphate solution (Pickering, Ghem. Sevs, 1883 47 isif 
Uso obtained by Shenstone (Trans., 1886, 47 , 375) in a’crystalline 
onditirm by heating copper sulphate with a little water in sealed 
^ ,„bcs at 300°; and by Friedel. Cesaro and Buttgenbach found it 
JS a mineral. A senes of experiments was made to ascertain 
whether this, or any less basic sulphate, was formed during the 
partial precipitation of copper sulphate by lime, but no such 
indications were obtained. 

(2) 4CuO,SO3,(0'06CaM,) -A light blue precipitate, obtained 
by adding to copper sulphate alkalis in any quantity up to that 
sufficient to throw down all the metal; also as a orysuSiL pro- 
cipitate by decomposing copper sulphate with an acetate (Pickering 
IM. rif.); and as a crystalline mineral, bronchontite. It turns 
green on keeping or heating. 

(3) oCnO,SOj,i,0'25CaSO,).-Similar in character to the former 
Its appearance coincides with the point (1) at which the copper 
m solution ceases to be recognisable by the ferrocyanidcTest 
couraii IV m the table), (2) at which cupric oxide begins to be 
libera ed on boiling (column VIII), and (3) at which cuius 
mde begins to separate when heated with dextrose (column VII) 

2 C'Sptr" ““ “ ““ >1. iS 

«‘prons oxl omtVc f™ wrf 

*»lve some ofl with it. begins tf 

HI) also indicate its cxlteLr 

proved by analyses 

some copper is still .A f i" "" ® “P 

“n (column IX)- (2) at which'” “ ““’ 1 .““ '’I' “I 

" cold to 4m a v T'”' do^Iroso 

ouprous oxide 

wluTim VIII), ^ boiling ceases to liberate cupric oxide 
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According to the analyses previously quoted, the composition 
this precipitate remains constant with increasing amounts ofT 
till the excess of the latter reaches a certain limit {about the ' 
5a in the table). The change in volumes (column III) 1111? 
results on boiling (column VIII) also indicate that some other ' 
yet unidentified, compound makes its appearance at this poist ' 

(6) CuO,2CaO. — Composition uncertain, see above. 

(7) CuO,3CaO. — ^Approximate composition of the precinit t 

obtained on adding from 50 to 500 CaO to each molecule of < ' 

sulphate. 

(8) ISCnOjSOj. — A precipitate obtained by 
cuprammonium carbonate and sulphate with water (Picterin” 
Trans., 1909, 95, 1417). Not fully examined.* 


' copper 


Developing a scheme for the representation of these various siih. 
stances by the introduction of successive CuO groups into tie 
molecule of copper sulphate, the introduction of one and two sncl 
groups gives the members A2 and A3, of which the latter is tif 
lowest ^asic sulphate known, and is really the orthosiilphate, tie 
former being unknown, but analogous to the so-called monchydrstc 
of the sulphate, in which, there can be little doubt, the water is not 
ordinary water of crystallisation. The introduction of further CuO 
groups would give the three members of the B series, and of these 
the first two have been isolated. The members of both these series 
should all exhibit similar properties, inasmuch as the copper in 
them is in the same condition. This is the case, for they all react 
with iron or ferrocyanide, and are not decomposed by dextrose: 


Al. 

A2. 

A3. 

^0 

S 7 — Oxr. 

- 0>C'i 

0 


CiiSO^. 

Xot know n 
(analogous to CiiSO^, 

SCiiO.SOj. 


• It w.ia suggested (Trans,, 1907, 91, 1995) that 10CiiO,SO„10CaO,,SOj miglt 
exist ; this was based on the view, which is nosv unacceptable, that the higher 
members of the series were molecular compounds of two basic sulphates of copper 
and calcium, the compound No. 5 {with the calcium sulphate added to if) heiag 
10CuO,SO3,4CaO,SO3, 



piCREEIXa: THE CONSTITUTION OE BASIC SALTS. 18-57 


Bl. 




AoCa' 


iCuO.SOa. 


B2. 

OCu^O 

6CoO,SO,. 


C2. 


OGirOCu's„ 


/ Oeu'OCii 
,/__OCu-OCu 
® fv" OCu-OCu 

OCa^ 


72, 


:>o 


lOCuO.SOj. 


OCu'OCu-O-xp 
/ OCu'OCa-0-^^ 
ll-OOu-OCu-CKp^ 
-.OCu'OCu-O''^^ 
\\ 0Cu'O\p 
'OCu'O-^^* 


!">o 


^OCq^O 

-OCuv 
-OCu^ 

-OCu^O 

Xot known. 

0 

/OCu'Cu'^ 

yOCa-CvP^ 

■ 0 

0 

II 

OCu’Cuv^p 

(] 

OCu^Q 



, OCu’CK „ 


10CaO,SO„3C«O. 

rs. 



UCuO.SO, 
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The introduction of further CuO groups may be effected b either 
of the ways indicated in C2, in the first of which the copper is 
and in the second, tetrad, as in the case of the cupitsalts, Xt,, 
second member of this series, containing two pairs of such CuO 
groups, corresponds with the next basic sulphate bolated, lb 
ready separation of cupric oxide by heat from this compouui) 
(column VIII in the table) would be explained equally , 551 ] v 
either of the formulae, but its action on dextrose (column VII) 
analogous to that of the cupricitrates, seems to be best expressed by 
the second formula. Its small solubility, and feeble action on iron 
(column IX) is also more in consonance with this formula, 

represents the presence of only one group, whereas 

according to the first formula, there are three such groups prSsent 
and such a compound would be expected to act at least as 
energetically as the members of the B series. 

By the further action of an alkali, the external CuO groups 
would become converted into “ cuprite ” groups, as indicated in 
the alternative formulae F2, which represent tlie next member of 
the aeries bolated. Such a substance would be analogous to the 
y-cupri-compounds, and, like those, it dissolves in dextrose solution, 
forming a blue liquid, from which cuprous oxide is deposited (column 
VII), and which combines with cellulose. The basic sulphate 
obtained by the decomposition of cuprammonium sulphate fits in 
as the third member of this scries, F3. 

Although the members of the F series are less’ stable in the 
presence of dextrose than are those of the preceding series, in 
consequence of t^eir containing the cuprite groups, they are more 
stable under the action of heat, the external CuO groups being 
hedged in, as it were, by the outlying electropositive element. The 
remarkable differences in behaviour of the various basic sulphates 
on being heated is thus explained. 

The series F is derived from the series C by the introduction ol 
3M"0, and there might be two intermediate series with M"0 and 
2M"0, respectively. That some other compounds exist which have 
not been isolated is almost certain, as has already been pointed out. 

The final products of the action of liino on copper sulphate seem 
to be simple cuprites, and the oxidising action of these on dextrose 
is still more energetic than that of highest basic sulphate. 

Two members of the sulphate series, C2 and F2, contain a con- 
siderable proportion of combined calcium sulphate; the presence 
of this can be explained if the alternative formula are 
adopted, but not otherwise, the csitcium sulphate becoming an 

I 
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orthosulphate by comiexiou with two iCuO groups of the quadri- 
talent copper: 


-Cu- 

W 


.\ 

j^8<|^Ca. 

■7 


1 ^ 

-Ctt- 


The maximum amount of sulphate thus capable of being introduced 
would he two molecules, and this is the amount actually found when 
the basic sulphate F2 is precipitated in the presence of excess of 
sodium sulphate, its composition then being 

10CuO,8O3,3CaO,2(Na,jCa,)SO4 

(lot. cit.). 


Ferrites. 

How far tiio explanation which seems to be satisfactory with the 
copper compounds will apply to those of other metals remains to 
be seen ; but, i.i the ease of iron, some evidence has been obtained 
that an analogy exists. 

Ill a paper on emulsions (Trans., 1907, 91, 2001) it was mentioned 
that when ferrous sulphate is precipitated by excess of lime, and 
churned up with paraffin, the greenish-black precipitate of basic 
sulphate often becomes quite white, or docs so when the emulsion is 
kept for some time. This was attributed to the chemical action 
of some Impurity in the oil; but it has since been found that the 
Mine change occurs, although much more slowly, when the basic 
sulphate is left with milk of lime only, or even with excess of clear 
lime water, decoiorisation in that case requiring many days to 
become complete. The white substance retains the flocculent 
character of the basic sulphate, and remains quite unchanged in 
a closed vessel, but when exposed to the air it very gradually 
iccomes orauge, through the formation of ferroso-ferric oxide. On 
i-igesHon with a solution of dextrose, a small portion of it dissolves, 
an in this the iron is in the electronegative condition, as it gives 
no blue colour with ferrocyanide until acid is added. 

0 obtain some information on the subject, quantities of one 
P®'’ '"“t- Of *«ter. '•ere mixed 
I ol ferrous sulphate, and left in closed 

deUr**' ®fber which the lime still in solution was 

™uie ■ In this way the molecular proportions of lime used up 
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in the precipitation of the iron were determined, and these are given 
in the accompanying table. The proportions of lime to iron taken 
are also given, and, as will, be seen, the lime in all cases was in exces? 
It was only in the last tlfree experiments that the greenish-tlack 
basic sulphate became white; it very nearly did so in No. 4, whilst 
in No. 3 there was a smaller, but still considerable, lightening ij, 
colour. Taking the last three experiments, where the change was 
complete, the proportion of lime used up is evidently in excess of 
the one molecule which would suffice for the complete decom- 
position of the ferrous sulphate, so that some of the lime must have 
gone into combination with the ferrous oxide. Omitting the last 
experiment, as being uncertain owing to the very small proportions 
in which the iron had to bo taken, the excess of lime used is 
0’27CaOj which would iudica-te the formula of the compound as 
4FeO,GaO, if no sulphur is left in it; this, however, was not the 
case, for, in No. 5, there was found to be O'lhSSOj present to each 
atom of iron, and in No. 6, O'OSSOg; this may he present simply 
as calcium sulphate, but, if it is combined with the iron in the 
form of a basic sulphate, the proportions of PeO to CaO in the 
precipitate would be less tBau the 4 : 1 mentioned above, 

Fvtcififation of Ferroits SuIfhaU by Lime. 



Proportion.s tukeii. 

Propoitions used up. 


Ke 

: CaO. 

Fe : CaO. 

1. 

1 

1033 

1 : 0-834 

2. 

1 

207 

1 ; 0-543 

3. 

1 

5T5 

1 : 0-641 

4. 

1 

10-3 

1 : 1-080 

5. 

1 

25-8 

1 : 1-232 

6. 

1 

SI'S 

1 :1-3I1 

7. 

1 

103 0 

1 : 1-116 


Further work would be required, of course, before the nature 
of the substances hero pre.sent could be established, but it is evident 
that ferrous compounds analogous to the alkaline basic salts of 
copper or to the cuprites do exist, and it is noticeable that tliciv 
formation seems to necessitate approximately the same large excess 
of alkali, for with the iron compound between 10 and 26 equivalents 
of lime to each equivalent of iron are required, whilst in the case of 
copper, about 25 equivalents were ncceisary (foe. cit.). 

The solubility of basic metallic salts of this description in organic 
substances probably plays an important part in their assimilation by 
plants. « 


Haxpendek. 
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>[l,e Council has ordered the following letter and report to be 
printed in the Journal and Proceedings of the Society ; 


luPESiAL College of Science and tECHNOLOGv, 

South Kensington, 
London, S.W. 

August 22nd, 1910. 

Gentlemen, 

I beg to forward the Annual Rejiort of the International Com- 
mittee on Atomic Weights for 1911, to which I have appended, by 
their desire, the signatures of Professors Ostwald and Urbain. 

The Committee, it will be seen, have acceded to the wish of the 
Council of the Chemical Society, and have prepared the Report in 
such time that it can be published prior to the commencement of 
the ensuing academic year. 

Slight changes have been made in the atomic weights of argon, 
helium, krypton, lithium, neon, phosphorus, platinum, strontium, 
vinidiiim, and x Bon, but otherwise the new table remains very 
much as in 1910. 

I have the honour to be. Gentlemen, 

Your obedient servant, 

T. E. THORPE. 

To Iho Hon. Secretaries, 

The. Chemical Sod tig, 

Burlinghm House, 

London, IK. 


heport of the International Committee on Atomic Weights, 1911. 

In the autumn of 1909 the Council of the Chemical Society of 
London voted unanimously in favour of issuing the annual report 
of the International Committee on Atomic Weights in September or 
October instead of in January as heretifore. In that proposition 
the Chemic.al Society of France has concurred, and American 
sentiment has also been favourable to the suggested change. There- 
fore the change is now made. * 

The reasons offered for the' new policy are very simple. First, the 
school year, at least in most educational institutions, begins in the 
autumn. It is desirable that teachers should then have the latest 
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table of atomic weights at their command, in Older to avoid chaae 
after school work has begun. Secondly, publishers of text-boo^ 
are accustomed to issue their new works in the autumn, and often 
.request early information as to changes which are likely to be 
made. The proposed change in the time of issuing the table is 
therefore an aid to teachers, students, and publishers, and no dis- 
advantage to anyone else. The immediate usefulness of the table 
is increased, and to attain that end should be the main purpose 
of the Committee. 

Since the preparation of the report for 1910, a number of 
important memoirs upon atomic weights have appeared, The 
results obtained are, in brief, as follows ; , 

Chlorine . — The density, composition by volume, and compressi. ' 
bility of hydrochloric acid have been measured by Gray and Burt 
(Trans., 1909, 95 , 1633) with great care. From the density and 
volumetric composition, when H = 1‘00762, Cl = 35'459. From the 
density and compressibility, Cl=35'46l. The mean, 35’460, is the 
value given in the annual table of atomic weights for the past two 
or three years. 

The density of hydrochloric acid has also been determined by 
Scheuer (^Zeiiuh. phi/sikal. Ghent., 1909, 68 , 575), who gives 
measurements made under varying conditions. His final con- 
clusion, based upon his own work after comparison with that of Gray 
and Burt, is that Cl=35'466. 

Lithium . — Richards and Willard (/. Amer. Chem. Sac., 1910, 32, 
4), in their important research upon the atomic weight of lithium, § 
measured three distinct ratios, namely, silver to lithium chloride, 
silver chloride to lithium chloride, and lithium perchlorate to 
lithium chloride. From these ratios, without the iiilervcntioii of 
any others, the following independent values for three atomic 
weights are obtained : 

Li =6m 

Cl=35-45i. 

Ag=107-571. 

The value for siiver varies from the accepted value, 107 88, by 
about one part in 12,000, which is probably less than the actual 
uncertainty. That for chlorine diverges more widely, namely, by 
about one part in 6000. The new figures are undoubtedly entitled 
to great weight, but in view of the excellent work done hy others 
it would be unwise to make any hasty change in the table. For 
lithium;4iowever, the value 6*94 may be taken, replacing the old 
7-00. 

Stf^ntiuifi . — Thorpe and Francw {Froc. Foy. Soc., 19l0i 
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jf 7 ) in their determinationg of the atomic weight of strontium, 
measured six ratios, and obtained the following results : 


Ratio 2Ag to SrBr, Sr =87 '646 

„ SAgBrtoSrBr, „ =87-86S 

„ aAgtoSrClj „ =87-642 

„ gAgCltoSrCIj ,,=87 645 

,, SvBr, to SrSOj ,=67-629 

„ SrCljtoSrSO, ,=87-661 


Mean of all Sr=87-648 


The value adopted by the authors is 87*65. Richards's figure is 
87 62. An intermediate value, 87-63, is adopted in the new table. 

P/iosp/iorus.— Atomic weight redetermined by Baxter and Jones 
{J, .luier. Vhettf" Soc., 1910, 32, 298). From the ratio between 
silver and silver triphosphate, the authors find P = 31-043, when 
lg=107'88. The rounded-oli figure 31-04 is to be adopted. 

Vamdium - — From the ratio between silver chloride and vanadyl 
trichloride, Prandtl and Bleyer {Zeitsch. anorg. Chem., 1910, 65 , 
152) find V =50'963 and 51'133 in two series of experiments. In 
a later paper, Prandtl and Bleyer {Zeitsch. anorg, Chem., 1910, 
67, 267), also fro- g analyses of vanadyl trichloride, find V=51'061. 
From reductions of V 2 O 3 to V^Oj, they found V=61-374. The 
latter method, however, they regard as uncertain. The value 
V=51'06 may be provisionally adopted. 

Tdhmim . — Marckwald and Foizik {Her., 1910,- 43, 1710; see 
‘ also Browning and Flint, Amer. J. Sci, 1909, [iv], 28 , 347, who 
adduce evidence to stow that tellurium is possibly complex), by a 
somewhat complex volumetric process, based on the oxidation of 
TeOj by KMn 04 , conclude that Te = 127'61. This agrees with 
many of the other recent determinations of the constant, but is not 
sufficiently exact to supplant the* value given in the table. 

Rhodium . — Two inaugural dissertations upon the atomic weight 
of rhodium have been issued from Gutbier's laboratory at Erlangen. 
Renz reduced rhodium pent-amine bromide in hydrogen and found 
Rh = 102'92. H. Dittmar (reproduced in Sitz^ngsber. phgs. mtd, 
Rr,. Erlangtn, 40, 184), by similar reductions of the correspond- 
ing chloride/ found Rh = 102-93. 

Rlat'mum .. — The very elaborate investigation of Archibald {Proc, 
R'^y, Soc. Edin.f 1909, 29 , 72i) upon the atomic weight of platinum 
was baaed upon analyses of the chloroplatlnates and bromoplatinates 

potassium and ammonium. In all, 28 ratios were measured, 
giving values for Pt rangiifg between 195*19 and 195'25. Their 
arithmetical mean gives Pt=195'22. Archibald, however, in his 
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final discussion, uses only 12 ratios, giving, in mean, 

The figure 195'2 is given in the table. 

The Inert Gam . — The densities and molecular weights of helium 
and neon have been redetermined by Watson (Trans,,, 19 io 
810), For the atomic weights he finds He=3'994 and Ne=20’200 
In another paper 97 , 833) he applies the critical constants 
of krypton and xenon to their densities as determined by Moorj 
and finds Kr = 82'92 and Xe=; 130-22. There are also new deter- 
minations of the density of argon by Fischer and Ilehnel (Her 
1910, 43 , 1435). Their mean value, referred to 0 = 16, k 19 - 945 ' 
a figure rather higher than that, given by Ramsay and Travers. It 
corresponds to an atomic weight' of A =39-89. 

It is also to be noted .that’ a third, revised edition of Clarke's 
“ Recalculation of the Atomic Weights ” has recently been published 
by the Smithsonian Institution. 

The annual table of atomic weights for 1911 follows, with but 
few changes from that of the preceding year. 

’ P. W. CUEKE. 

W. OsTwapD, 

T. E. Thorpe, 
(J^Urbain. 
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CXCIX.— Op<*ca% Active Salts of i-Oximmotydo 
hexanecqrhoxylie Acid and the Configuration of 
the Oximino-Gronp. 

By William Hobson Mills and Alice Make Bais. 

The theory which Hantzsch and Werner put forward {Ber., IgJo 
23, 11) to account for the isomerism of the oximes provides so 
satisfactory and consistent an explanation of the facts that it has 
received practically universal acceptance. The fundamental assiimp. 
tion, however, on which this theory is based — namely, that in the 
oximino-group the three valencies of the nitrogen atom are not in 
one plane — has rested up to the present on indirect evidence only. 

It seemed to us that it might be possible to put this hypothesii 
to direct experimental test by investigating an oximino-componnd 
so constituted that its molecule would possess a plane of symmetry 
or not according as the oximino-group has a plane or a trihedral ' 
configuration. 

This condition is fulfilled by compounds of the type; 

j>c:c:noh, 

which might bo regarded as oximes of the nnsymmetrical lielcns: 

'‘>c:co. 

A molec\i!e of the configuration (I) is clearly superposahk; mi its 
mirror-image, whilst one of configuration (TI) is nut. 
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In these diagrams the dotted lines are intended to indicate 
valencies lying behind the plane of the paper, while valencies m 
front of it are represented by thick lines. 
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A substance of configuration (II) stands in close relationship to 
allene derivatives of the typo: 

“>c:c;c<^ 

the molecular asymmetry of which was first pointed out by van’t HoS 
in 1875 (in Chimie dam VEsfoce, p. 29), for, provided-that the 
oximino-group has the configuration assumed by Hantzsch and 
Werner, it can be substituted for one of the carbon atoms of such 
an allene compound, as shown in the diagram, without destroying 
the asymmetry of the molecule: 



The preparation and manipulation of a compound of this type 
would doubtless offer even greater difllculties than those which 
have hitherto prevented the experimental realisation of van’t Hoff's 
prediction in its original form (see Dimroth and Feuchter, 5er., 
1903, 36 , 2238; Lapworth and Wechslcr, Trans., 1910, 97 , 38). 

These difficulties can, however, be avoided by means of the same 
device as has been successfully employed by Perkin and Pope 
(Trans., 1908, 93, 1076; Perkin, Pope, and Wallach, Trans., 1909, 
W, 1789; compare Marckwald and Meth, Ber., 1906, 39 , 1171) 
m order to obtain a compound (methylcycfobexylidene-I-acetic acid) 
* uh reproduces the essential spatial characteristics of the allene 
snvatives without having their instability— that is, by the expan- 
^ two-membered ethylene ring into the hexamethylene 
j ^ keten oximes, one then has the oximes of sub- 

^ ^ ca cjfc/ohexanones of the types ; 


*><S;S;>oo |;>o<5s.s.>co. 

the three valencies of the nitrogen atom in the oxiinino-group 

6 G 2 
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are not in one plane, then the oxime of such a ketone must cousk 
of an equimolecular mixture of two enantiomorphous forms ■ 
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If, on the other hand, they are in one plane, these oximes, Kte 
the ketones from which they are derived, will have a plane of 
symmetry, and will therefore be incapable of exhibiting optical 
activity. Hence, if a compound of such constitution can be obtained 
in an optically active condition, it will follow as a necessary con- 
sequence that the three valencies of the nitrogen atom in the 
oximino-group do not lie in one plane. 

In order to facilitate resolution, it is desirable that the substance 
should contain the carboxyl group. The simplest compound of the 
necessary type is therefore: 


This is tho oxime of the important fyc?ohexanone*4*carboxylic 
acid which was synthesised by W. H. Perkin, jnn. (Trans., 1904 , 
85 , 416), and served as the basis of his well-known syntheses of 
terpin, terpineol, and dipentene (Trans., 1904. 85 , 654). It has 
also been obtained by Lumsden (Trans., 1905, 87 , 87) by the 
reduction of anisic acid. It is shown in the present communication 
that this oximino-acid (or rather its salts) is, in fact, capable of 
existing in two enantiomorphously related forms, the separation of 
which has been effected with the aid of morphine and quinine. 

If a molecular proportion of morphine is added to the ethyl- 
alcoholic solution, of the acid, a morphine salt separates which 
contains a dextrorotatory form of the acid, for on decomposing it 
with excess of ammonia and suitably removing the morphine, t e 
ammonium salt which remains in the solution is strongly dex r 
rotatory. THe ammonium salt prepared in this manner ^ 
molecular rotation [M]p in aqueous solution varying from a ju 
50® to 60° in different preparations. By means of 
corresponding Isevorotatory ammonium salt has similar y 
obtained, the salt which the /-acid forms with the alkaloid eing 
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tliis case the more sparingly soluble of the two diastereoisomerides. 
This hevorotatory ammonium salt has a molecular rotation of 
r«l -70° to —80° in aqueous solution; the separation effected 
t quinine is thus more complete than that attained with the aid 
of morphine. The activity of these salts is evanescent, and its rate 


of disappearance 


falls off in accordance with the nnimolecular 


formula, the velocity constants being very different for different 
salts of the acid. The rate of racemisation is greater, in the salts 
investigated, the weaker the base from which the salt is derived, 
and the presence of an excess of alkali, which in so many cases- 
accelerates racemisation, here greatly retards it, while acidification 
causes the rapid disappearance of the rotatory power. Thus the 
morphine salt of the (f-acid when dissolved in water shows muta- 
rotation, obviously oo account of the rapid diminution of the 
dextrorotation due to the acid, the period of half-change being about 
one minute. For an approximately fl-2A'-soluticn of the ammonium 
salt in water, the time of half racemisation is thirteen minutes, and 
for the sodium salt under similar conditions twenty-four minutes. 
The presence of ammonia in A'/ l^'‘=°''<^<^“tration increases the per- 
sistence of the act' city of the ammonium salt approximately forty- 
fold, raising the period of half-change to 8-5 hours, and a corre- 
sponding addition of sodium hydroxide to the solution of the sodium 
salt has a still greater relative effect on the rate of racemisation, 
lengthening the period of half-change from twenty-four minutes to 
twenty-two hours. 

The rapid racemisation of the salts of the acid with weak bases 


renders intelligible the results observed in preparing the morphine 
and quinine salts from the inactive acid. In the case of the latter 
salt, for example, the crystals which separate yield a lievorotatory 
ammonium salt after decomposition with ammonia and removal 
of the quinine, hut there is no corresponding amount of quinine 
d acid salt in the mother liquor, the solution of ammonium salt, 
oltained after removal of the quinine from the latter, being quite 
inactive. However, on concentration of the raotlier-liquor, another 
crop of quinine i-acld salt is deposited of similar activity to the first, 
and so on. The behaviour of the morphine salt is analogous — not 
only the first crystallisation, but also the subsequent crops obtained 
on concentration of the alcoholic mother liquor all yield solutions of 
dextrorotatory ammonium salt after removal of the morphine. 

The process therefore appears to be one of activation rather than 
0 simple resolution, and recalls the behaviour of the methylethyl- 
peopyl tin d-cainphorsulphonate and bromocamphorsulphonate 
described by Pope and Peachey (Proc., 1900, 16, 42, 116). 

t seemed inevitable from the foregoing that any attempts to 
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isolate llie optically active forms of the acid itself would be 
cessful. It was therefore necessary, in order to make these ex ' 
ments as conclusive as possible, to obtain some definite proof tta' 
the substances, to which these optically active solutions owe their 
rotatory power, are indeed the normal ammonium salts of dextro 
and laevo-rotatory forms of oximinocycfohexane-l-carboxylic acid 
This was done by treating the active solutions with an aqueous 
solution of silver nitrate. The substances thus precipitated from 
the dextro- as well as from the laevo-rotatory solutions, were found 
to be normal silver salts of this acid in analytically pure condition 
Further, they were optically active, for on treating them with aii 
aqueous solution of sodium chloride, the solutions of sodium salt 
obtained were respectively dextro- and laevo-rotatory, the rotations 
observeH corresponding with molecular rotations rMl« 74 ' 5 o 
respectively. 

These results show conclusively that the salts of this oxime-arid 
are capable of existing in two cnantiomorphously related forms. 
Moreover, the evanescent character of the optical activity makes it 
certain that their molecular asymmetry is determined in some 
manner by the oximino-group.* It remains to be considered 
whether any method of accounting for the asymmetry is possible 
other than that indicated at the beginning of this paper. 
Apparently the only otber hypothesis by which it might, at first 
sight perhaps, appear explicable is that the compound can exist in 
the two tautomeric forms (III) and (IV), and that the optically 
active salts are derived from the latter, which contains an ordinary 
asymmetric carbon atom : 

co,h.ch<:«H;;^"^>c:n co,H.CH<^||r™>c.KH . 

OH OH 

(III.) (IV.) 

This explanation, however, cannot be maintained. It the active 
compound has the formula (IV), it is a /5-substitutcd hydroxyl- 
amine, and must possess the power of reducing Fehling’s solution, 
which is characteristic of compounds of this class, A comparison of 
the behaviour of an active solution in this respect with that of 
acetoxime on the one hand, and of |8-phenylhydroxyla.mliie on the 
other, showed that although its reducing power was slightly greater 
than that of acetoxime, it was of an altogether different order from 
that of phenylhydroxylamine, and it is quite certain that no 
appreciable quantity of a IS-substituted hydroxylamine could have 
been present in the solution. 

The conclusion therefore seems unavoidable that the molecular 
asymmetry, to which these salts owe their optical activity, is dele' 
mined by the peculiar configuration of the doubly linked terva en 
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n atom. Ttoy constitute a new type of optically 

substances ; and through their optical activity a direct experi- 
^ ntal proo^ aSorded that the three valencies of tervjilent 
trogcn however they may be disposed in a compound of the type 


jj/j are directed in the oximino-group, as was postulated by 

Hantzscli and Werner, along the three edges of a trihedral angle. 
These substances may also possess a certain interest in that they 
ovlde another example of compounds of which, like d- and 
(inositol * and d- and f-l-methylcgcfohexylidene-4-acetic acids 
(Perkin,” Pope, and Wallach, loc. cit.), the molecular asymmetry is 
Jnore fittingly defined with reference to the configuration of the 
molecule as a whole than expressed in terms of the presence of some 
" asymmetric atom.” 

Expeeimental. 


The cj/c(ohcxanone-4-carboxylic acid employed for the preparation 
of the oxime the properties of which form the subject of this com- 
munication, was synthesised according to the method described by 
ff. H. Perkin, jun. (loc. ci(.),'and Kay and Perkin (Trans., 1906, 89, 
1640). The acid was converted into its oxime by mixing its solution 
in ten parts of absolute alcohol with one molecular proportion of 
hydroxylamino hydrochloride dissolved in about an equal volume 
of the same solvent, and adding one molecular proportion of 
anhydrous sodium acetate. After three days an equal volume of 
dry ether was added, the precipitated sodium chloride was removed, 
and the solution then evaporated, finally in an exhausted desiccator. 
The oximino-acid was extracted from the solid residue in a Soxhlet 
apparatus, and purified by recrystallising from dry ether in the 
same manner. It separates from ether in crystalline crusts, melting 
at 148— 148’5“ and otherwise agreeing with Perkin’s description 
(lot. cit). 


Quinine Salts of OximinocyAohexancA mrhnxylic Acid. 

A quinine. salt coot.uining a preponderance of the Isevorotatory 
form of the acid m.ay be obtained by heating the solution of the 
inactive acid in 30 parte of water with 2*1 parts (slightly more 
than one molecular proportion) of anhydrous quinine, the small 
excess of quinine being removed by filtration of the hob liquid. 
The salt separates on cooling, usually in hemispherical clusters of 

Tte emili^ration of the active inositola was, apparently, first given in Stereo- 
dmuie (vaiit Hofi-Moyerhoffer, 1832), p. 91 : see also Bouveault, Bull- Soc, chim,, 
[iii], 11, 146, 
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fine needles. After being air-dried, it^*contains ^ molecules of 
water of crystallisation : 

1‘2756 air-dried saltiest 0'1070 HgO. H20 = 8'39. 

1-0693 „ ,, 0-0894 H^O. HgO-S-Se. 

C£;H 350 gN 3 , 2 jH 20 requires H20=8-56 per cent. 

Under the above conditions, approximately 80 per cent, of the 
total quantity of salt crystallises out. Recrystallisation can he 
conveniently effected from 10 parts of hot water. 

The investigation of the optical activity of the acid component of 
the salt was carried out by placing a weighed quantity of tlie salt 
(0'3 to 0'5 gram) in a small separating funnel, and adding 10 c,c, of 
an aqueous solution of sodium or ammonium hydroxide of such 
concentration that the amount of alkali left after decomposition 
of the salt would give an approximately N /10-solution. The quinine 
was then completely removed by extracting three times with chloro- 
form, 12 — 15 c.c. of chloroform being used for each extraction. The 
alkaline solution of tlie sodium or ammonium salt was then filtered, 
and after washing tlic separating funnel and filter witli successive 
small quantities of A’/lO-sodiura or ammonium hydroxide, as Ihe 
case might be, the mixed filtrate and washings were examined 
polarimetrically. For example, O' 66 gram of air-dried quinine salt 
was treated with an aqueous solution (10 c.c.) of 0-12 gram of 
sodium hydroxide. After proceeding in the above manner, the 
following polarimetric observation was made, the final volume of 
the aqueous solution being 14'00 c.c. : 

^=2, c*=r606, 0 ;, -1-47° [M]i, -81-9^ 

On examination of the various preparations of quinine salt in 
this manner, it was found that the sodium or ammonium salts 
obtained from them possessed molecular rotations lying for the most 
part between [M]p -70° and [Mj^ —80°. 

It was naturally useless to attempt to obtain the optically pure 
quinine /-acid salt by repeated recrystallisation in the usual way, 
since it is clear from the observations desciibed below (pp. 1880 , 
1881) that even with the most rapid working it must be impossible 
to avoid racemising the salt extensively with regard to its acid 
component every time that it is brought into solution. The con- 
ditions were rather to be sought under which ihe pure salt i\ouI 
crystallise out directly free from its diastereoisomeride. These 
should presumably be such as would secure that the rate o 
racemisation should be a maximum compared with that of cry^ 
tallisation, since in this manner the concentration of quinine aci 

* The concentrations given throughout this paper refer to tlie poJiuni y’’ 
raoniem salt present in the solution exaniiuod. Tlwy me calcu ate 
amount of quinine or other salt taken. 
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salt would be kept as high, and tJiat of quinine d!-acid salt as low as 
ossible during the crTstallisation. Accordingly, it was endeavoured 
to diminish the rate of crystallisation by slow cooling and accelerate 
that of racemisation by acidification, and, in fact, although the 
experiments in this direction are not complete, the salt of highest 
activity (with regard to the acid component) hitherto observed 
%’as obtained by crystallisation from a solution somewhat strongly 
acidified with acetic acid, the sodium salt prepared from it having 
given the following numbers: 

c-0-727, tto -074° [MJ^ -910° 

In preparing the quinine /-acid salt from inactive acid, it is found 
tl^t the excess of the dextrorotatory form of the acid, which should 
be present in the mother liquor in order to correspond with the 
excess of the Isevorotatory form removed from the solution in com- 
hination with quinine, has disappeared, for the mother liquor (at 
anv rate if a sliort time is allowed to elapse before its separation 
and examination) contains the «iniiiiiie salt of the inactive acid 
only, since after the addition of a small excess of sodium hydroxide 
solution and removal of the quinine by chloroform, the solution 
of sodium salt obtained is inactive. On concentrating the 
mother liquor, the second crop of quinine salt obtained contains 
again an excess of the /-acid salt. For example, after converting 
3‘2 grams of inactive acid into quinine salt in the manner described 
above, the crop, which crystallised directly, weighed 8*5 grams 
(about 80 per cent, of the total quantity of salt produced) and gave 
rise to sodium salt of molecular rotation [M]i, —71*5° (c = 0*731). 
The second crop, obtained by concentrating the mother liquor, 
weighed 0'96 gram (another 10 per cent, of the total quantity of 
salt), and gave rise to sodium salt of molecular' rotation [MJ^ - 81*9° 
(c-1'607). 

These results are clearly due to the racemisation phenomena 
which have already been mentioned. Of the two diastereoisomeric 
quinine salts, that of the /-acid must be the less soluble in water, 


and thus crystallises first from an aqueous solution containing equal 
quantities of the two salts. The excess of quinine </-acid salt thereby 
left in solution, however, racemises very rapidly, so that in spite 
of the removal of the quinine /-acid salt, an approximate equality 
IS maititained between the quantities of the two salts in the solution. 
An excess of the quinine /-acid salt is accordingly deposited 
throughout the process of crystallisation. 

In our earliest experiments (Proc., 1909, 25, 177) the quinine 
f-add salt was obtained by combining the inactive acid with quinine 
m ethyl acetate solution and allowing crystallisation to take place 
rom that solvent. This procedure was abandoned, since it was 
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found that this salt could be obtained more rapidly and 


'wtiini, 


and, moreover, in a state of higher optical activity, by using 
aa solvent. These experiments were, however, .of some interest' 
since by means of them not only the quinine 7-acid salt, but also 
in some cases a salt containing a preponderance of the ‘ 


isomeric quinine d-acid salt was obtained. Thus, in one experim 
5'4 grams of quinine (anhydrous) were dissolved in 300 c.c of d ^ 
ethyl acetate, and to the boiling solution 2’61 grams (one moleculai 
proportion) of the finely powdered acid were added. The quinine 
salt formed separated very slowly. After five days it was collected ^ 
and a portion dried in a vacuum was polarimetrically examined in' 
solution in ethyl acetate, racemisation taking place in this solrent 
far more slowly than in water or in alcohol ; 

7 = 2; c = l-6512; «J? -3-24'’; [a]” -98d“. 


Since the specific rotation in ethyl acetate of the quinine salt of 
the inactive acid (prepared by dissolving 0'2732 gram of anhydrous 
quinine and O' 1324 gram of the acid in 25 c.c. of ethyl acetate) 
was found to be as follows ; 


7-2; c=l'6224; aK -4-28“; [a]L* -131 '9° 

the acid component of the salt was clearly markedly dextro- 
rotatory. On rccrystallisatlon of this preparation from ethyl 
acetate, some of the dextrorotatory power was, however, lost, the 
specific rotation having risen to [a]o -106'5°. The dextrorotatory 
ammonium salt obtained from this quinine salt was examined with 
the following result: 

7=2, c=0'947, oj, 0-44°, [MJ^ 40'4“ 

These results recall the interesling observations recontly made 
by McKenzie and Clough (Trans., 1909, 95 , 783) on tho crys- 
tallisation of the morphine salt of phenylchloroacetic acid, a given 
ethyl-alcoholic solution of morphine (1 mol.) and r acid (2 mols.) 
depositing either morphine d-acid or morphine 7-acid salt, according 
to the exact conditions under which crystallisation takes place. 

Silver 1 ; i-OximirmcjcXohexanecarboxylate . — To the solution ot 
ammonium 7-acid salt, obtained by adding a solution of 0'348 gran 
ot ammonia in 14 c.c. of water to 6'61 grams of quinine 7-acid salt, 
and removing the quinine by extracting with chloroform, an aqueous 
solution of 2'75 grams ot silver nitrate was added. The dense 
precipitate of silver salt thus produced was collected, thoroughly 
washed with water, rapidly passed out on a porous tile, and then 
dried for five days over sulphuric acid in an exhausted desiccator, 
the^whole of the operations being carried out in non-actiiiic light- 
2'26 Grams of silver salt were thus obtained in the form of a whit® 
^^der, which apparently can be preserved indefinitely if pmtecte 
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m 

from 8®“% heated, it decomposes almost 

losively, but if mixed with a large proportion of powdered cupric 
oside its analysis presents no special difficulty: 

0'3*86O gave 0-4542 COj and 01368 H^O. <5=32-09; H=3-94. 

0-2783 „ 13-35 c.c. Ng at 24° and 760 mm. N=5-37. 

(,.2978 ’’ 0-1616 AgCl. Ag=40-85. 

CjHjoOsNAg requires C = 31-82; H = 3-79; N=5-30; 

Ag=40-90 per cent. 

This silver salt is too sparingly soluble to allow of its rotatory 
power being measured directly. It was, however, possible to 
8cmoiistrate its optical activity by converting it into sodium salt 
»iid determining the rotatory power of the latter. Dry silver salt 
(0 8901 gram) was digested with 7 c.c. of an aqueous solution 
of sodium chloride containing 4-4 grams of sodium chloride 
and 0-4 gram of sodium hydroxide in 100 c.c., the sodium 
hjdro.xide being added in order to check the racemisation 
of the dissolved sodium salt, which proceeds rapidly in neutral 
solution (see p. 1877), The resulting solution was decanted from 
the solid residue through a filter, the residue repeatedly extracted 
in the same way -with successive small quantities of the alkaline 
solution of sodium chloride, and the total filtrate polarimelrically 
esamined ; 

1=2, c = 0-40C5, Oj, -3-82°, [M]p -79-9°. 

Moi'fhine i-Onminocyciohcmnc-i-carloxylate. — When equi- 
molecular proportions of morphine and oximinocyclohexane- 
4-carhoxyllc acid are mixed in hot ethyl-alcoholic solution, the 
sparingly soluble morphine salt which separates contains a pre- 
ponderance of the dextrorotatory form of the acid. 5-8 Grams of . 
the acid, dissolved in 50 c.c. of absolute alcohol, -were added to a 
hot solution of IVIS grams of ntorphine in 200 c.c. of the same 
solvent. The salt (14 04 grams) was gradually deposited, on cooling, 
in rosettes of small prisms. It can be recrystallised from about 
30 parts of boiling absolute alcohol. It can also be recrystallised 
from methyl alcohol, but it is very sparingly dissolved by ethyl 
acetate, chloroform, or other common organic solvents, although 
easily soluble in cold water. The optical activity of the acid 
component of the salt was examined in a manner similar to that 
employed in the case of the quinine salt. The very finely powdered 
salt was treated with an aqueous solution of so much ammonia as 
to leave an approximately decinormal solution of the latter after 
t e decomposition of the salt. The separated morphine was then 
removed by filtration, and washed with successive small quantities 
e a A/lO-aqueous solution of ammonia. The filtrate and washings 
^ere freed fjQjjj dissolved morphine hy repeated extraction with 
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their own volume of chloroform, and then polarimetrically examingij 
2'6 Grams of morphine salt digested with a solution {8-4 c.c.) con. 
taining 0'114 gram of ammonia and treated in this manner gut, 
solution which was examined in the polarimeter with the following 
result ; 

f=2, c=7-31, a„ 5-43°, [M]„ 64-6“. 

The salt racemises as regards its acid component very rapidly jj, 
alcoholic solution. It is therefore not possible to obtain the more 
soluble morphine f-acid salt from the mother licjuor after the 
crystallisation of the less soluble d-acid salt. On concentration of 
the mother liquor, the crystals which separate still contain an 
excess of the latter salt. Also, the degree of separation of the 
two diastereoisomeric salts attained depends greatly on the exact 
conditions under which crystallisation takes place. DiJerent crops 
of crystals examined in the manner described above gave ammonium 
salts of the following molecular rotations: [M]i, 43°, 48“ 64'6“ 
80“, 68“. 52“ 53'5“. 

Silver d-OximinocycWieiane-i-carOo3:ylate. — Finely powdered 
morphine salt (6 grams), which had been twice crystallised from 
alcohol, was treated with an aqueous solution (S S c.c.) containing 
0-253 gram of ammonia. The separated morphine was removed in 
the manner already described, and the resulting solution, alter 
having been polarimetrically e.xamincd ; 

f=2, c = 16-634, Oj, 9'57°, [M]o 60-1“, 


was treated with an aqueous solution of 2'55 grams of silver nitrate. 
The silver salfwas collected, washed, and dried exactly as in the case 
of the silver salt of the f-acid. It weighed 2-38 grams, and was 
analysed with the following results; 

0-3961 gaveO-4623 COj and 01387 H.O. 0 = 31-83; H=3-89. 

0-4968' „ 21-75 C.C. Nj (moist) at 14“ and 769 mm. K=5-14. 

0-4876' „ 0-2652 AgCI. Ag=40-94. 

CjHioOsNAg requires 0 = 31-82; 11=3-79; N=5 30, 

Ag = 40 90 per cent. 

A portion of the same preparation (1-0019 grams^ on treatment 
with an alkaline solution of sodium chloride as described in t e cw 
of the silver salt of the /-acid, gave a solution of * 

Bodium saltj "whicli was polarimetrically examined, wit i le o 
result: 

f=2; c=4 85-23; a"2-68“; [M]L‘ 49-4 . 

Dextrorotatory silver salt of higher activity was 
obtained from a solution of ammonium salt of molecu “’’J _ 
(Mk 64-6“ (c=T-31) made from a preparation of morp i 
(2-6 grams), which had been four limes recrystalliscd from 
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tment with silver nitrate, this gave 0’917 gram of silver salt, 
1 ^ m of which was converted into sodium salt in the manner 
The rotatory power of the resulting solution was as 

' 1 = 2 , c = 2-979, ao 2-48°, [M]„ 74-5» 


1 •„„ Power of the Optically Active Sodiam Salt . — Fpr reasons 

, ^ “tije introduction (p. 1870), it appeared deairabje to compare 
^'''reducing power of an active solution of the sodium salt of the 
* ^^'no acid towards Fehling’s solution with that of d phenyl- 
lydroxylaminc on the one hand and that of acetoxime on the 

Grains of quinine 1-acid salt were treated with a solution 
n 5 c c ) of 0-2 gram of sodium hydroxide, and the separated quinine 
was removed by extraction with chloroform. For comparison with 
the solution of the sodium salt of the 1-oximino-acid in N /10-sodium 
hvdroxide thus obtained, solutions of equimolecular quantities of 
phenylliydroxylamine (0-37 gram) and of acetoxime (0-246 gram) 
ft 15 cc. of 17/ 10-sodium hydroxide were prepared. The three 
sclutions were respectively added at 20° to three quantities of 
Fehling's solution, each containing 1 gram of crystallised copper 
sulphate (1-2 raols.), 5 grams of Rochelle salt, 1-5 grams of sodium 
hydroxide, and 60 grams of water. The solution to which the 
phenylhj-droxylamine had been added was, of course, completely 
reduced in a few seconds. The other two were kept well stoppered 
for twenty-four hours, in a thermostat at 20°, and the small 
quantities of cuprous oxide which had been precipitated in each 
were collected and their respective amounts determined ; 

Precipitated by acetoxime : 0-013 gram Cu^O ; 0-065 atom Cu. 
Precipitated by sodium salt of oximino-acid : 0-0316 gram CujO ; 
0132 atom Co. , 

The reducing power of the sodium salt of the oximino-acid in 
alhaliue solution is therefore, as was to be expected, of the same 
order of magnitude as that of acetoxime, and of an altogether 
different order from that of phenylhySroxylamine. There is there- 
fore no reason to suppose that the hydroxylamine residue contained 
in these optically active salts possesses a constitution different from 
that usually assigned to it in the ketoximes. 


The Racemisation Phenotnena. 

The Sodium Salt. — A solution of laevorotatory sodium salt free 
from excess of alkali was prepared by digesting active silver salt 
^ith a slight excess of an aqueous solution of sodium chloride. 
2'40 Grams of quinine Z-acid salt (giving sodium salt of molecular 
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rotation [M]b -T 6-3o, e = 0-633) wsre convertej into ammomuB 
salt in the manner already described, and the weakly aramoniacal 
solution of the ammonium salt thns obtained was treated with aj 
aqueous solution of silver nitrate (0-935 gram). ' The precipiutej 
silver salt, after having been carefully washed free from ammonia, 
was digested while still moist with an aqueous solution (20 c.c.) of 
0‘292 gram of sodium chloride. After thirty seconds, the solution 
of sodium salt thus obtained (which would be approximately 
0-2'normal, and would also contain the slight excess of sodium 
chloride used) was filtered as rapidly as possible from silver elilotide 
and examined in a 2-dcm. tube. The rotation was seen to diminish, 
the diminution taking place, as is shown in the accompanying table, 
in accordance with the unimolecular formula. The temperature was 


20-4“: 

« t (mins.)- 
O'O 
2-75 
5-85' 
10'40 
15'0 
20-3 
257 
35 -9 
47-3 


Kotalion. 


.-1*44* 


1-34 

O'Oll 

1-22 

0-012 

1-08 

0-012 

0-94 

0-012 

0-80 

0-013 

0‘67 

0-013 

0*51 

0-013 

0-36 

0-013 


Taking 0-0125 as the value of the constant, the period of half- 
change is twenty-four minutes. 

Sodiu/m Salt in Presence of Sodium //ydroridc.— The solu- 
tion on which the observations were made was prepared m the 
following manner, 2-60 Grams of quinine f-acid salt were treated 
with an aqueous solution (10 c.c.) of 0-246 gram of sodium hydroxi e. 
The liberated quinine was removed with chloroform, and the 
separating funnel washed with small quantities of A/lO-sodium 
hydroxide solution. Tho resnlting solution was placed m a dulcm, 
tube, which was kept between the observations in a thermostat it 
20°. the rotation was found to be continually decreasing, agai 
in Accordance with the unimolecular formula, but very mucj mote 
slowly than in the previous experiment. 


t (hours, ). 

Rotation. 

0-0 

-3-42'’ 

• roe 

3-20 

3-95 

3-00 

5-66 

2-85 

7-75 

2-66 

9-88 

2-49 

21-82 

171 

24-24 

1-57 

2675 

1-44 

29-75 

1-33 

46-23 

079 


l/iloga/fo-l). 

0-0147 

O'OIW 

0-0140 

0-0141 

o-ouo 

0-C139 

0-0139 

0-0140 

0-0138 

0-0138 
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the value of the constant to be 0'0139, the time of half- 
' is 21'7 hours — fifty-four times as great as that for the 
chiUige Qgntfal solution. The concentration of the sodium 

was determined after the polarimetric observations were 
by titrating 10 c.c. of the solution with i^yiO-sulphuric 
Ling phenolphthalcin as indicator. It was thus found to he 
normal. The concentration of the sodium salt, calculated 
from the quantity of quinine salt taken, was 0'32-JV. 

4 „momim Salt.— An approximately 0-2-iI-solution of Isevo- 
rotatory ammonium salt was prepared by a method exactly 
Inaiogous to that employed in the case of the sodium salt. The same 
“ tity of quinine lacid salt (2-4 grams) was converted into 
Lmomuin salt (the molecular rotation of which was [M]i, -72-8° 
1=5-674) and the silver salt obtained from it by precipitation with 
silver nitrate was digested with a solution of 0-267 gram of 
ammonium chloride iu 20 c.c. of water. The resulting solution of 
tevorofaloi-y ammonium salt was observed as rapidly as possible in 
a2-dcin. tube, the temperature being 18-5°. The rate of diminution 
of the rotation was approximately twice as great as in the corre-^ 
sponding solution of sodium salt : 


t (niiu9,). 
0-0 

I- 87 
3'43 
473 
6-47 
7 '62 
0-13 

IQ-58 

12-37 

II- 55 
17-35 
21-83 
2577 
39'65 


Rotation. 

- 1 - 72 * 

1*56 

1-43 

1-34 

1-23 


1-08 

0-99 

0-90 

0-77 

0-68 

0-55 

0-42 

0-19 


l/iloga/(a-s:). 

0-023 
0-023 
0-0-23 
0 023 
0-023 
0 - 02'2 


0-0-23 
0-024 
0 0-23 
0-0-23 
0 024 
0 024 


The constant 0 023 corresponds wiiii a period of half-change of 
IS'I minutes. 

Ammonium Salt in presence of Arnnioniiim Hydroxide . — These 
observations were made on a dextrorotatory solution prepared from 
3 0 grams of morphine ^^-aedd salt by digestion with 8-18 c.c. of a 
normal solution of ammonia, the morphine being removed in the 
manner described by filtration and extraction of the filtrate and 
washings with chloroform. The final volume was 14'5 c.c. The 
excess of ammonia present could not readily be determined, but the 
above quantities were adjusted so as to give an approximately 
^ /lO-solution. The concentration of the ammonium salt calculated 
from Uie quantity of morphine salt used was 0’47-i\7. The solution 
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waa placed in a 2-dcm. tube, and iept between the 
in a thermostat at 20^ : 


(hours. }. 

Rotation. 


00 

5-00* 

_ 

1'66 

4 36 

0-0358 

2-47 

4-08 

0-0358 

3-57 

3-73 

0-0356 

4-73 

.3-39 

0 0357 

6‘83 

S-12 

0-0351 

6-72 

2-89 

0-0354 

8 '30 

2-54 

0 0354 


The mean value of the constant (0'035o) corresponds with a 
period of half-change of 8‘48 hours. The rate of racemisation of 
the ammonium salt is therefore thirty-nine times less in the presence 
of this excess of ammonium hydroxide than under the conditions of 
the previously described experiment. 

Mutarota^ion of the Moryhine ^-AcidSdi in Aqueous Solution.-^ 
The morphine salt is readily soluble in cold water. If the aqueous 
solution is polarimetrically examined as soon as possible after its 
preparation^ its Isvorotatory power is found to be quickly increasing, 
^he change is, however, rapidly completed (practically), and after 
about seven minutes no further alteration in the rotation is to be 
detected. If the solution is now decomposed by the addition of a 
slight excess of ammonia and the morphine removed, the resulting 
ammonium salt is quite inactive. The mutarotation is therefore 
due to the racemisation of the acid component of the salt. 

One gram of finely powdered morphine salt, giving ammonium 
salt of molecular rotation [MJ^Sl'T^ (c-0'844) was added -to 20 c.c, 
of water. As soon as most of the salt had dissolved, the solution 
was filtered, and its rotatory power observed in a 2-dcin. tube, the 
first observation being completed T75 minutes after first wetting 
the salt. The temperature was 26'5®: 

i(iniiis.). RolaHon. 

0- 0 -7*13" 

1 03 7-41 

1 - 91 7’50 

2 - 72 7-55 

4-77 7-06 

6 70 7-66 

12-13 7-67 

w 7-67 

Tinder A are given the differences between the rotations observed, 
and the value finally attained. The numbers in the last column 
are calculated by means of the unimolecular formula, k being 
as 0'29, corresponding with a period of half-change of 1 04 niinu s 
They . agree with the observed differences within the Hants o 
ezper^ental error. 


£i. 

A (calc.). 

0-51* 

— 

0-26 

0-27* 

0-17 

0-15 

0 09 

0 OD 

0-01 

0 02 

0-01 

0 01 

0-00 

0-00 
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of the Quinine Salts of the d- and \- Acids . — 
Ffjie quinine salts are not sufficiently soluble in water to allow of 
satisfactory observations bein^ made in tliat solvent, and although 
they possess a high solubility in alcohol, when brought into contact 
vjith it they form gummy masses, which pass' comparatively slowly 
into solution. In the case of each salt, therefore, 0'8 gram was first ; 
finely ground up with 6 c.c. of ethyl acetate, and 12 — 14 c,c. of 
absolute alcohol then added to the mixture, when solution took' 
place very rapidly. The solutions thus obtained were filtered and 
observed in a 2'dcm. tube, the temperature being 20^^ in each case. 
The quinine ^acid salt used was a sample which gave sodium salt of 
molecular rotation (c--0‘731), the quinine c?-acid salt 

gave ammonium salt of molecular rotation [MJ^ 40'4‘^ (c = 0-947). 


{jamni d-Oximinocyciohmane- 
icarboxf/late. 


(mins.). 

Rotation. 

A. 

A (calc.). 

O'O 

-O'lO’ 

0-44’ 

•0-46* 

80 

9'35 

0-25 

0-24 

37 

9-38 

0 22 

0-20 

fi-0 

9-47 

013 

0*15 

n 

9-60 

<■ J4 

0 05 

]5'3 

9'60 

0 00 

001 

2H 

9 59 

0-01 

0-00 

CO 

9 60 

— 

— 


Quinine 1- Oxnainocyclo^xane- 
4 carhoxylaU. 


(mins.). 

Rotation. 

A. 

A (calc.). 

00 

-11-70“ 

0-89“ 

— 

2-1 

11-37 

0-50 

0-55 

31 

11-23 

0-42 

0-44 

5-2 

11-08 

0-27 

0-27 

6-4 

10-98 

0-17 

0-20 

7 9 

10 96 

0-15 

0-14 

9-8 

10-92 

0-11 

0-09 

12-5 

10 87 

0-06 

0-05 

21-7 

10-82 

0-01 

0*01 

oo 

10-81 

— 

— • 


The bevorotation was seen t-o increase in the ease of tie quinine 


d-acid salt and to diminish in that of the quinine ^-acid salt, the 
rate of change agreeing (within the probable limits of error of 
the single rapidly jnade observations) with that calculated from 
the unimolecular formula when the velocity constant is taken as 
01 in each case, corresponding with a period of half-change of 
three minutes. 


The character of the differences among the velocity constants 
observed in these experiments might suggest that the rate of 
racemisation of the salts was connected with their degree of 
hydrolysis in the ^different solutions investigated — that the non- 
hydrolysed portion of the salt racemises very slowly, and that the 
observed loss of activity is mainly brought about through the 
rapidly racemising free acid present in larger or smaller proportion 
according to the degree of hydrolysis. It would appear, however, 
that this simple hypothesis is inadequate, for whereas the rates of 
racemisation in the aqueous solutions of the sodium and ammonium 
salts investigated were found to be approximately in the ratio of 
to 1, the relative proportions of free acid present in the two 
^utious, calculated from the dissociation constants of water and 
xcvii. 0 u 
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Jammonia, .were of tke order of 100" to 1. Other factors m 
I'therefoTe probably be taken into account. For example, it j, 
^ceixable that the interconrafsion -Sf the d- and ’ 

' should take place through an iso^)ximino-fo^u : 


-C- -0- . -C- 

II = 0<| ^ 11, 

N-OH NH HO-N 


and that the effects which acids and alkalis produce on the rats 
of racemisation are brought about through their influence on the 
relative proportion of the latter form present in the solutions. 


The authors propose to extend this investigation to other com. ' 
pounds containing doubly-linked tervalent nitrogen. In conclusion | 
they desire to express their indebtedness to the Research Fund ■ 
Committee of the Chemical Society foff a grant by which the I 
expenses of this work have been largely defrayed. 

Noeiuern Polytechnic Institute, 

Holloway, Lonbon, N. 


CC . — Kinetics of the Reaction he.twem Slhev Mti\ 
and AUphatic Iodides. 

By Frederick George Donnan and Karold Edward Potts. 

The reaction between silver nitrate and alkyl iodides in alcoholic 
and aqneous-alcoholic solutions bas been studied from a kinetic point 
of view by Burke and Donnan (Traus., 1904, 85, 555; ZeiUcJi. 
■ physikal, Vhem., 1909, 69, 148). The conclusion was drawn that 
tbe reaction is pseudo-bimolecular in type, and that the course of 
the reaction is affected by an ac'^clerating influence due to some 
product. The following experiments have been carried out with 
the purpose of throwing further light on .the mechanism of the 
reaction. They deal with the reaction betwe^ ethyl iodide and 
silver salts other than the nitrate, the reaction between ethyl iodide 
and silver nitrate in a non-hydroxylic solvent (acetonitrile), and 
the reaction between silver nitrate and aliphatic polyiodidcs (in 
alcoholic solution). 

The diminution in the velocity-coefficient with decreasing initio 
concentration in the reaction between ethyl iodide and silver nitrate 
in alcohol led Burke and Donnan to the conclusion that the velocity 
of the reaction is accelerated hy some product (although it 
flhown that this product could not be ethyl nitrate, ether, or nitne 
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’'t- ’■ 

• 4 \ This fact is’ dleaily shown^ by Kg. 1, in which the 
^Jjxsies represent cencentrations,” and the abscissae ; times. 

AB represents the timeKioncentration curve for the reactioiif 
vT/ctAgNOa+i'^/iO-CjHjI in dry alcohol, whilst CD is the dorre- 
S ending curve for the reaction jy/80-AgNOs + lF/80.C2HjI in the , 
Jane solvent at the saq^ temperature (Burke and Donnan, Trans., 
fi( ) In the figure, the time-zero for the second curve 
tas been shifted to the time-point (abscissa) when the primaiV 
leactants corresponding with the first curve (A B) have fallen to a ; 
concentration of N 1 80. The non-coincidence of these curves :^d 
tlo greater steepness of AB show that the velocity of the reaction 

Fig. 1. 



Time {iiiiiiiUes). 


is accelerated by some product. The reaction is therefore from a 
kinetic point of vjpv a “ disturbed ” one, and the fair degree of 
constancy of the velocity-coefficient of the simple bimolecular 
equation in any particular experiment can only be explained as due 
to some compensating effect. 

A special experiment made to test this conclusion showed that 
m the filtered reaction flnid resulting from a previous reaction, and 
rantaining no silver salt or alkyl iodide, the reaction proceeded (on 
ition of fresh portions of the reactants) more rapidly than in 
e pure solvent, the acce^ration observed being in the ratio 
cs cu able from the results of Burke ^d Douuan. 


6 H 2 
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. In view of this disturbance, the constancy of the Telocity-ooegjjjjj 
jOf the " bimolecular " equation in any given case does not pj,,, 
'that the reaction is really one of the second order. In the absejee 
of the accelerating effect referred to, it is clear that the velocity.' 
coefficient calculated from the simple bimolecular equahon 
-dcldt = k(?, would fall during' tho cours® of the reaction. 
■shows that the exponent of c, that is, the order of the reactioa 
|nust be higher than 2. In fact, although the Noyes-van’t Ho5 
method is not strictly applicable to a case such as the present where 
the products exercise an accelerating influence, if we apply it (,j 
only a 10 per cent, change in the NjiO- and A”/ Action cntvei 
shown in Fig. 1, the value ■«=2'8 is obtained for the exponent ot i. 
It is possible that this result may be explained by considering tle| 
varying electrolytic dissociation of the silver nitrate, as described ' 
on p. 1889 (results with silver lactate in aqueous alcoliol). 

Units and Method oj Measurement. 

The "dry” alcohol used in the following experiments was pre- 
pared by long-continued boiling of the ordinary " absolute " alcoiol 
with excess of freshly prepared calcium oxide.' The alcohol so 
obtained was then freed from reducinj; substances by distillslion 
from a small quantity of silver nitrate. 

The reaction-velocities were all measured at 25°, and the amount 
of silver salt in solution estimated by titration with thiocyanate 
solution. The numbers given in the tables are expressed in terms 
of the following units. Unit of volume = 1 c.c.; unit of mass = frac- 
tion of a molecule contained in 1 c.c. of a A/ 100-solution. Thus, 
the concentration of a iV/10-solul,ioii = 10. The velocity-coefficients 
calculated with these units are six times greater than those 
calculated with the units employed by Burke and Donnsn in their 
first paper. The unit of time employed is one minute. The values 
of k, the velocity-coefficient, have been calculated from the ordinary 
bimolecular equation except when otherwice .staled. 

The reaction fluids were previously warmed in separate vesses 
in the thermostat, and at a given time-point rapi^y mixed, ^ 

equal volumes of the mixture were then quickly transfem ^ 
means of a previously warmed pipette into a series of sms as 
placed in the thermostat. 

Experiments with Silver lactate in Aqueous Alcohol 

It has been shown in the case of silver nitrate that, 
IhB^vC-locihy-coefficient of the bimolecular equation . jj 

constanV-w any given reaction, tb# velocity of the read 
UDdouhtedlA increased by some reaction product. 
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rimcnts were therefore made with another silver salt in order 
" it this peculiar behaviour could be associated with the 
f^resence of the NOj-group. Owing to the difficulty of getting silver 
Its sufficiently soluble in dry alcohol, the experiments were made 
Citi silver lactate in a composite solvent, obtained by mixing 40 
iyolunies of water with 60 volumes of dry alcohol. It has been 
^siown by Burke and Donnau that in a solvent of this composition 
the behaviour of silver nitrate and ethyl iodide resembles that in?' 

TabueI. 


Silver lactate, 3iV/200 x 0 95 ; ethyl iodide, 3J/200. 

! , 0 i-6 9'5 It'S bit. 33 3S-5 SS'S 

[ ‘ I'ta 1-285 1-18 1-07 TOO 0-835 0 785 0-615 

I j” _ 0-0161 0 0160 0 0152 0-0145 O OHl 00138 0 0126 ^ 

- It will bo observed that the himolecular velocity-coefficient falls 
steadily during the course of the reaction. 

Determinations of the amount of free acid produced during the 
reaction were made, the results of which are shown in the following 
; table. 

Table II. 


Aciii protlnofid 


1 . 

Cacl<U 

CAs- 

Silver used 

0 

0-0 

1-43 

— 

26 

0-345 

0-95 

70 

30 

0-365 

0-89 

67 

34 

0-30 

0-85 

66 

weeks 

0 97 

<0-01 

70 


xlOO. 


The ratio of free acid produced to silver salt used up in the 
reaction remains constant. It is noteworthy that this ratio ia 
practically the same as that observed by Burke and Dounan in 
tho case of the reaction between silver nitrate and ethyl iodide in 
dry alcohol, although in this case tho acid is different. The follow- 
ing two tables contain reaction-velocity measurements made with 
another sample of silver lactate at two different initial con- 
centrations. The values of k are here calculated from point to 
point, and not froBi the beginning of the reaction to each time- 
point as in the previous table. 


Table III. 

Silver lactate, SiY/lOOxO’OG; ethyl iodide, 3iV/100. 

^ 0 7 n 16 20 30 40 

2'89 1*76 1-525 I'Sl 1-21 1 00 0-8S 

^ — 0-0302 0-0^09 0-0200 0 0147 0-0157 0-0121 
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Table IV. 

Silver lactate, 3i\l/200 x 0‘96; ethyl iodide, 3#/ 200 

< 0 10 '25 45 n 106 133 

«Ag ... 1'446 1T18 0-917 0-766 0-627 0-608 0-442 o-3« 

t — 0-0205 0-0120 0-0100 0-0099 0-0103 0-0095 o-oogj 

If these two sets of times and concentrations are plotted, and 
lime-zero for the 31V/ 200-reaction made to coincide with the tioe- 



point where the primary reactants of the S.V/lOO-reaction have 
fallen to 31V/200, as shown in Fig. 2, it will be seen that the hio 
Beta of points lie on the same continuous curve. This is in striking 
contrast to the case previously discussed (reaction between silver 
nitrate and ethyl iodide), and shows that in the present case fle 
previously observed acceleration due to the products is absent 
It se^ to be pretty certain therefore that in the case of si vet 
nitrate fie apparent constancy of the himolecular reaction-c' 
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to a compensating effect caused by the ac'cetlration, referred 

'*^This is well shorn By the following table, which cont^S the 
of some further measurements of this reaction in the com- 
pte'solvent employed above.- 

Tablb V. 

Silver nitrate, 3#/100; ethyl iodide, 317/100. 

0 6 19 40 90 124 164 

* 3-00 2-48 1-843 1-125 0-703 0-528 0-41 

_ 0-0117 0-0108 0 0116 0-0131 0 0136 0-0134 

Here one observes a fair constancy of k, with, however, a tendency 
to increase towards the latter part of the reaction. A similar 
tendcBcy is observable in some of the results previously given by 

Burke and Donnan (Me. ««.). 

The practically constant ratio of lactic acid produced to silver 
Uctate used up (66 to 70 per cent.) shows, as in the case of silver 
nitrate, that there must be at least two simultaneous react^s, in 
one of which the free acid is formed (Wegseheider’s critermn). 

Denoting the negative ion of the silver salt by A, 'we may 
represent these two reactions thus: 

A .... . AgA + Etl — ^ AgT + EtA. 

ii . , , AgA + Etl + EtOH — > AglH-EtjO + HA. 

In the case of aqueous solvents, there will also occur the reaction : 
C . . AgA + Etl + H-OH ->■ Agl + EtOH + HA. 

In the case of alcoholic or aqncous-alcoholic solvents, the reaction 
B (or B + C) is the main one, as only about 30 per cent, of the 
" theoretical ” amount of the ester EtA is produced. 

In order to explain this “abnormal” production of acid, 
Wegseheider and Erankel (Siliungsier. Wien. Akad., 1907, 116, 
Abt. lib) have proposed the following hypothesis. They suppose 
that the essential cause of the reaction is the affinity of the silver 
and halogen atoms, and that this leads to a series of not sharply 
distinguishable intermediate stages in which there occurs a spatial 
approximation of the silver and halogen atoms. These may be 
roughly formulated as follows: 

•CjHu-I Ag-NO,. 

As a result of this, the “ aflmity ” between C 2 H 5 and I on the 
one hand, and Ag and NO 3 on the other is weakened, so that the 
above system may rearrange itself into the definite end-products 
Agl and C, 2 Hj-N 03 , or may react with a molecule of the solvent 
to give (in the case of ethyl alcohol) the end-products Agl, 
(*^ 2115 ) 20 , and HNO 3 . 

It would seem difficult to distinguish between this hypothesis and 
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, what is. usually understood by the assumption that a trujw 
jhteri^iato compound between the silver salt and the alkyl 
is the first stage in the reaction. Moreover, Wegseheider’s hypotiesi^ 
does not lend itself to analytical treatment in the present condition 
of chemical science, so th&t it is impossible to apply to it any 
experimental test. Wo shall content ourselves therefore 
examining the consequences of more definite hypotheses. In tit 
first place, let us suppose that the velocity of the reaction is con. 
trolled by a direct interaction between one molecule of undissociilej 
silver salt and one molecule of alky] iodide. Considering only 
equivalent concentrations, and calling a the degree of dissociation of 
the silver salt, this leads to the equation : 

—dejdt = h{\ — a)c^. 

As a will increase, and therefore 1 - a decrease, with the progress 
of the reaction, the coefficient ^'(1-“) of the simple bimolecnlar 
equation will diminish as the reaction progresses. This is exactly 
what the experimental results show in the case where the reaction 
is noJ^disturbed by the products. Let us now make the furtker 
assumption that the simple law of mass-action holds for tho 
equilibrium between the undissociated silver salt and its ions. This 
leads to the equation A(l — o)=a'r, which, combined with the 
previous one, gives: 

Now, as a increases with the dilution, we should expect the 
coefficient k'a? of the “ termolecular ” equation to increase with tie 
progress of the reaction, but as, at the dilutions employed, a will 
not differ very far from unity, it is obvious that the increase of 
will be considerably smaller than the decrease of k(l - a). 

The following table contains the values of corresponding to 
the equation -dcjdt^l-^r}, as calculated from the curve given in 
Fig. 2. 

The values of are calculated from point to point. 

Table VI. 


t ...... 0 4-2 IIT 30 1 48-5 84-7 1190 

c 2'89 2-0 1-5 10 c-s 06 Ov 

j. ... _ 00298 0 0281 00292 00306 0 0386 0I)35» 


The coefficient of the simple bimolecnlar equation falls fm® 
O'OSO to O'OlO over the same range of concentration. The constancy 
of kg is surprising, and, indeed, even greater than could have been 
expected on the above 'hypothesis. This will be made clear by 


following table : 

0-7 

0-S 

0-9 


0-49 

0*64 

0'81 



1-0 

0-30 

0-20 

0-10 



beiween silver salts and aliphatic iodides. 
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This table shows thlt if (1 -a) falls in the ratio of 3 to 1, will 
increase by more than 60 per cent. Now, whilst the fait of the 
bimolecular velocity-coefficient is in reahty in the ratio 3 : 1, the 
corresponding increase in the termolecular velocity-coefficient is only 
aboat 20 per cent. Too much stress need not be laid on th^ 
discrepancy, an the assumption that the simple law of mass-action 
holds for the electrolytic dissociation of the silver salt may be only 
a very rough approximation. 

It is necessary also to remark here that if the simple law of mass- 
iction be assumed, the equation -dcldt = k’aV can be equally 
veil reconciled with the view that only the ions Ag' and NO ' react 
with the alkyl iodide. The results appe.ar to show, however, that the 
reaction velocities due to undissociated silver nitrate on the one 
hand, and the ions Ag and NO^^ on the other, must be very different 
30 that the main effect must be due to either one or the other. 
Experiments carried out in alcohol as solvent have shown (Burkd 
and Dotinan, Zntsch. jphjsilal. Chew., loe. at) that highly dis- 
I sociated nitrates, .such as ammonium nitrate, considerably iilcrease 
^ the velocity of the reaction between silver nitrate and ethyl iodide 
This seems to ind'eate that it is the undissociated silver nitrate 
molecules which are effective (at all events, in alcoholic solution). 

Concerning the question of the formation of an intermediate 
compound, the experimental results arc not decisive. If, as seems 
possible frotn the above, it is the undissociated silver salt which 
reacts, then it is a plausible hypothesis to assume that the velocity 
ol the whole reaction is determined by the rate of formation of an 
intermediate compound between the silver salt and the alkyl iodide 
this intermediate compound then rapidly changing to alkyl ester 
and silver iodide on the one hand, and, on the other, reacting 
Mth a molecule of solvent to form silver iodide, free acid, and an ' 

wbM ” ”0 experimental evidence 

Mich would enable one to test this hypothesis. 


E^fenmenis with Silver Nitrate in AcetomlriU. 

and Prf t' Wegseheider 

withar Vi ’'’*0° “■ rbacta 

free ^ ® solvent which contains the hydroxyl group, 

cam L " It w^ decided therefore to 

examine ^^'penments in a non-hydroxylic solvent in order to 
formed of the reaction when no free acid can be 

faction b r “ preliminary experiments showed that the 
0 ween silver nitrate and ethyl iodide proceeds with con- 
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venient speed in acetonitrile, and that tho precipitate projj 
Consist* of silver iodide, a quwitity of this solvent ■was shaken Jiti 

phosphoric oxide, anj 


,_,TJ3stuh»- 


Fio. 3. then distilled ftoj, 

this reagent into j 
bottle provided witl 
a phosphoric oxide 
guard-tube and met- 
cury-sealed outlet-tnle. 
The velocity of the re 
action was nicas'aredin 
the apparatus shown 
in Fig. 3, the reaction, 
vessel being immersed 
in the Uiermostat. 
Twenty-five c.c. of the 
dry acetonitrile, con- 
taining a weighed 
quantity of silver 
nitrate, were intro- 
duced into the reaction 
vessel, then a weighed 
quantity of ethyl 
iodide (contained m a 
small stoppered tube) 
dropped in, the mer- 
cury-sealed stopper of 
the reaction-vessel re- . 
placed, and the con- 
tents thoroughly mixed 
by blowing in a current 
of dry air. At definite 
intervals, portions of 
the reaction - liquid 
■were blown over into 
the burette, rapidly 
measured off, and 
» . titrated. 

In the following tables, h is the velocity-coefficient of the simple 
bimolecular equatioli ; 

Table VII. 

Silver nitrate, JF/10; ethyl iodide, JF/10. 

< 0 16 38 66 88 

iti* ... 10-00 7-64 6-27 4-95 ' 4-3'i' 

k — 0-00173 0-00164 000155 0 00146 

Ic (mean) =^<>'00155. 



115 

3-88 

0-OOlS? 
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Table VUI. 

Silver nitrate, iV/aO; ethyl iodide, 3T/20. 

• , 0 16-5 41 84 139 196 244 ■ 

* 6-00 4-68 4-09 3-32 2-87 2-47 2-20 

_ 0-00090 0-00107 0-00120 0-00107 0-00105 0-00105 
A (mean) = 0-00105. 

Table IX. 

Silver nitrate, JT/40; ethyl iodide, H jiO. 

• 

,, 0 91 248 849 

, 2-50 2-11 1-66 1-47 

j*, _ 0-00081 0-00081 0-00081 

A (mean) = 0-00081. 

In these experiments the reaction-liquiS at the end of the reaction 
vas found to contain a small quantity of acid, hut this was tSced 
to the solvent, -which was found to contain a small quantity of 
phosphoric acid sufficient to explain the acidity of the reaction-fluid. 
To obviate this, t' a acetonitrile, which had been previously dried 
by phosphoric oxide as described, was treated with freshly ignited 
lime and redistilled. The following experiment was carried out 
with the now neutral distillate : 


Table X. 



Silver nitrate, 711/20; ethyl iodide, iT/20. 


t 

0 98 130 

157 

166 

Cig 

. 5-00 3-33 2-95 

2-73 

2-73 

h 

— 0-00102 0-00106 
it: (mean) = 0-00104. 

o-ooioc 

0 00100 


This value of h agrees very well with that previously found. It 
was noticed, however, that at the end of the experiment the reaction- 
fluid contained about the same (small) quantity of free acid as in 
the previous experiments. Probably the acetonitrile, after treatment 
with phosphoric oxide, contained a little ethyl phosphate (due to 
traces of alcohol), and this on distillation from lime regenerated the 
alcohol, which afterwards reacted to form free acid. 

The above experiments prove that whilst the reaction proceeds 
normally (that is, -without production of free 'fcid) in acetonitrile 
ns solvent, the reaction-kinetics closely resenftle those obtained with 
n cohol as solvent. The simple himolecular velocityoqnation holds 
goo for each experiment (although in the case of the .ff/ 10-reaction 
■ ^ <^ecided drop), but the velocity-coefficient varies with the 

3* ra concentrations of the reactants. It is clear that the peculiar 
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kinetic tehaviour observed in hydroxylic solvents nothing to ,] 
.with the. acid formation. As explained previously, this behaviojf ■*' 
probably to be accounte'd for by the varying dissociation of llj 
<silver salt, and, in the case of the nitrate, by the formation of boh, 
product which acts as an accelerator. 

If time-concentration curves for the experiments with 754,,, 
initial concentrations be plotted as described on p. 1883, jt jjij 
be found that in the case of acetonitrile as solvent the various cuirej 
so obtained cannot be made to superimpose, although the divergenco 
is not nearly so marked as in the case of alcohol as solvent. This 
would seem to show that the accelerating effect referred to above 
is much smaller in the experiments wfth silver nitrate in a<a5tonitrile 

Exferimmts with Iodoform in Alcoholic Solution, 

* Preliminary experiment^ showed»that in dry ethyl alcohol at 25» 
silvM nitrate and iodoform (both A'/SO) react with convenient speed, 
the reaction occurring in the stoicheioraetric ratio SAgNO,; CHI, 
and the precipitate produced being silver iodide. During the 
reaction free nitric acid is produced, and this slowly liberates iodiie 
from iodoform, but if the experiment does not last more than a 
few hours, this secondary reaction may be neglected. The follomng 
tables contain the results of the velocity-measurements (k = coefficient 
of simple bimolecular equation) : 

Table XI. 

A/25-AgN03; iV'/26-(CHl3/3). 

80 j5 60 120 210 

3-255 8 055 2-82.5 2 81 Ml 

0 00136 0 00136 0 00146 O'OOISS O'OOHi 

Jkau = 0-00110. 

Table XII. 

A/aO-AgNOsi A730-(CHl3/3) (temp. = 25-2“). 

0 52 70 82 92 116 155 IB 

3-185 2 695 2-65 2-17 2 445 2 29 2-06 1 Ma 

— 0-00186 0-00111 O-OOni 0-00103 0-00106 0 00110 o-ooiis 

Mcau = 0 00113. 

Table XIII. 

JfiO-Agm,; iF/40-(CHIs/3). 

62 71 94 118 

2 265 2-176 2 T3 1-945 1 8' 

0-00066 0-00073 0 00005 0-00072 0 000/9 

Mean = 0-00070. 


t 0 

CAg 2'45 

k — 


i 

CAg ... 

k 


t 0 

CAg ... 8‘705 
k — 
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Table XIV. 

iV/aO-AgNOj; iV/40-(CHl3/3). 

, 0 19'25 42 6 85 S8 210 232 303 

o.js 3-I86 3'015 2-725 2-675 2-1S5 2-035 2 015 

0-00090 0 00093 0-00107 0-00103 0 00110 0 00122 0 00097 
Mean = 0-00104. 

Table XV. 

V/52-AgN03; V/40-(CHl3/3). 

, 0 28 109 142 180 231 257 

1-93 1-835 l-64» 1-54 1-495 1-375 1-345 

— 0 00062 0-00064 0 00070 0 00063 000071 0 00063 
Wcaii = O'OOOOS. 

An experiment was tried with a solution of iodoform in alcohol 
which bad been preserved in the dark for eleven days. This solution 
reacted with silver nitrate with the ^mc speed as a fresh solution. 

The following table summarises the results obtained with iodo- 
form; 

Table XVI. 


Initial conccnli-alion. Value of i x 10®. 

A/25 140 

iV/30 113 

A740 70 

A/SO-AgNOs ; A/40.(CHl5/3).. 104 

A/40-AgNO3; A/52-(CHK/3).. G5 


It will be observed that the behaviour of iodoform closely 
resembles that of an alkyl inon^iodide. The reaction is pseudo- 
himolecular in type, the velocity-coefBcieut increasing rapidly with 
increasing initial concentrations of the reactants, and being mainly 
dependent on the initial concentration of the silver nitrate. If 
time-concentration curves be plotted, the curves representing 
reactions starting at different initial concentrations cannot be super- 
imposed, the reaction which starts at a lower initial concentration 
always proceeding markedly slower than a reaction which has 
reached the same concentration of tho reactants from a higher initial 
concentration. As shown in h'ig. 4, this divergence is greater than 
m the case of the reaction between silver nitrate and ethyl iodide 
in alcohol as solvent. 

The constancy of the bimolecular velocity-coefficient in spite of 
such a great acceleration due to the products proves that in the 
absence of this disturbing effect the order of the reaction would be 
much higher than 2. Indeed, an application of the Noyea-van’t Hoff 
■nathod to the initial portions (10 per cent, change) of the various 
reaction-curves plotted above yields, for the order of the reaction, 
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nuinbers Ibe-mean of . wliieli is about ^.^^is p^able ther f 
tbat ^.real orde^ef^^^:^eiciaon is l^tw^S '-S' axld 4, and nea 
; With tfe at haad, it is not po^ihle to go 

v; ,^ari this. In particular, it is not possible; to decide whether the 
- re^^ion proceeds in a series of- successive stages,, though the some! 
■fhat analogous case of the alkali hydrolysis of the triglycerides 
^'wopld render tlds view probable. 

As in the casa of the alkyl iodides, the reaction proceeds with 
foamation of free acid. For the reaction starting at iV/30 


Fjg. 4. 



equivalent concentrations of silver nitrate and iodofurm, the free 
nitric acid found at the completion of the reaction was equivalent 
to 85 per cent, of the original silver nitrate. This is a higher 
amount than that observed in the case of ethyl iodide. 

The following experiment is a good example of a rapid 
reaction, dn which one of the reactants is a carbon compound. I 
a small quantity of finely powdered silver nitrate be cautious y 
mixed with the equivalent amount of solid iodoform, a scratch or 
light blow is sufficient to set up a violent reaction, in which clou a 
of iodine vapour and oxides of nitrogen are evolved. 
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r toana^am^^aroQn reirmoa^e m 

^ AlccJioliG^Sohitimt^ 

ijlie experiments recorded in' the previous section sho^. that 
iodoform reacts with silv^ nitrate in alcoholic solution at 25° about 

vht times more slowly than methyl iodide. A few experiments ' 
carried out with methylene iodide and silver nitrate in aleoholic'-^ 
solution showed that the velocity-coefficient is about one hundred: 
times smaller than the corresponding coefficient for iodoform. * In ' 
Doint of reactivity with silver nitrate, methylene iodide does not, 
therefore occupy a petition intermediate between methyl iodide and ' 
iodoform, but is characterised by a very great sluggishness. .. , 

Carbon tetraiodide was prepared by a modification of Gustavson’a 
method, but it was found impossible to carry out any satisfactory 
measurements of its velocity of reaction with silver nitrate, as in - 
alcoholic solution the tetraiodide loses iodine with comparative ' 
rapidity. Some special experiments on this point showed that in a ... 
solution containing O'l gram of tetraiodide in 20 c.c. of alcohol, 

95 per cent, of the iodine of the tetraiodide is present as free iodine 
after sixteen hours. 

On adding an al oholic solution of silver nitrate to an alcoholic 
solution of carbon tetraiodide there is an bnmediate diminution in 
the amount of dissolved silver salt, due to interaction with the free 
iodine. After this, the concentration of the silver salt diminishes 
very slowly, so that the carbon tetraiodide itself does not react at 
all rapidly with silver nitrate in alcoholic solution. 

Tn conclusion, the authors de^e to express their best thanks 
k) the Research Fund Committee of the Chemical Society for a 
grant which helped to defray the expenses of this investigation. 

Since tlie completion of the above work, a paper has 
appeared by G. Sentcr (Trans., 1910, 97,' 346), in which this author 
finds that in the reaction between silver nitrate and methyl iodide 
in alcoholic solution, precipitated (or colloidal) silver iodide exerts 
S' slight accelerating effect on the velocity of the reaction. It may 
be possible therefore that this is the product of the reaction which 
produces the accelerating effect discussed in the foregoing paper. It 
is somewhat difficult, however, to reconcile this view witji the 
appaieut absence of the accelerating action in the reaction between 
si ver lactate and ethyl iodide in aqueous-alcoholic solution. The 
matter requires further investigation before this point can be 
definitely settled. * . 

MusrKA.Tr Labouatorv of Physical and Electuo-Chemistry, 

University op Livekixk)!.. 



1896 


DAWSOS; CHANGES IN VOLUME IN THE 


CCl.— Changes Volume in the Formation of Dn^ 

Solutions. Part 11. Relationship hetwcen Gh * 
in Volume and Constitution. 

By Haj!ry Medtorth Dawson. 

In Part I of this work (this vol., p. 1041) an account was 
of the volume changes which occur in the formation of dilute 
solutions of iodine and naphthalene. Prom the fact that tie 
sequence of the solvents, when arranged according to the magnitude 
of the volume changes, is quite different for the two dissolved sul 
stances, the conclusion was drawn that these changes in volume 
cannot, in general, be interpreted in terms of any property or 
properties of the pure solvents. This was shown to bo the case 
whether it is assumed that the observed volume change is entirely 
duo to a change in the volume of the dissolved substance, or whether 
the change is debited entirely to the solvent. 

There can be no doubt that neither of these limiting views ii 
correct, and according to Tammann (Zeitseb. phi/sikal. Chm., 1896, 
21 , 629), the volume change An occurring in the formation of a 
solution must in general bo represented by an equation of the fortai * 
An = + A(^2 + 2 A(^ . ..... (1) 

In this equation Ai^, and Ai^, represent respectively the alterations 
in volume e.vperienced by the solute and the solvent when ths 
pressures acting on these are changed from the values representing 
the internal pressures of the pure«6ubstances to the common internal 
pressure of the solution. Tire term 2Aif> represents the further 
change in volume which is supposed to take place when the solvent 
and solute are then mixed together without any alteration in 
the value of the pressure to which the components of the system 
are subjected. 

In justification of the term 2A0, Tammaiin cites the experi- 
mental measurements of Braun (.Inn. Vhysik, 1888, [iii], 34, 943 ), 
according to which the mixing of gases, even at atmospheric 
pressure, is accompanied by appreciable volume changes. He 
inference drawn by Tammann from these observations does not 
appear, however, to be very conclusive. In the first place, it should 
be noticed that in Braun’s experiments, the different gases were 
allowed to mix without change in the manometrically measured 
pressure. For one and the same external pressure, the ga.ses ar®' 
however, subjected to different internal pressures or total pressures, 
and this is more particularly so in the case of the more easily oou' 
densible gases; such as sulphur dioxide and carbon dioxide, which, 
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mined with equal volumes of hydrogen or nitrogen, were found 
* * ,,5 rise to relatively large changes of volume at atmospheric 
^ ^'ure Furthermore, the internal pressure of the mixed gases 
ill in general, he different from the internal pressures of the 
enmined gases, although the manometrically measured pressure 
etjins the same value. Some idea of the magnitude of the volume 
changes, which may result from the operation of these internal 
essum differences, is obtained if we consider the variation of the 
^redact fv at low pressures. Accofding to measurements of Fuchs 
(Castell-Evans, Physico-chemical Tables, p. 450), the value of pv 
changes in the ratio 1 : 1'0251 for sulphur dioxide, 1 : 1'0063 for 
carbon dioxide, and 1 : 0'9988 for air when the pressure is reduced 
from 1000 to 250 mm. of mercury. 

From the above considerations, it would appear that the 
deviations from the additive law of gas volumes observed by Braun 
ire not directly applicable to the process of the mixing of liquids 
(or gases) under the conditions stipulated by Tainmann. 

We may now consider the admixture of two different liquids Aj 
and A,j a little more closely from the point of view of internal 
pressure, or rather from that of the molecular forces of attraction 
which give rise to this pressure. If the specific molecular attraction 
of the pure liquids is denoted by a, and a^, and the corresponding 
sjfraction between the molecules of Aj and A, by Uj.j, and if the 
molecular volumes of tbe unmixed liquids are v, and and the 
volume of the mixture is t;,. 2 , tlien the internal pressures of Aj, Aj, 
and (Aj + Ao) are given by aiii'fi, and 

respectively. In the ideal process of mixing, from the consideration 
of which equation (1) is derived, the two internal pressures 
aud au/?’ 2 ^ are supposed to be reduced to the common value 
before the actual mixing is carried out. If 
these conditions are fulfilled, it is difficult to see on what grounds 
a change in volume corresponding with is to be anticipated. 

In the author’s opinion the conditions of the process are such as to 
preclude the possibility of such a volume change, and equation (1) 
reduces therefore to the simpler form : 

iitJ — + ...... (2). 

In reference to the validity of this equation as an expression of 
the volume change which occurs in the mixing of two liquids, it 
should be noted that it is tacitly assumed that the mixing process 
IS not accompanied by any change in the molecular complexity of 
either of the two liquids, that is to say, by association or dissociation 
phenomena, nor yet by any change in the nature of chemical 
combination between the two sets of molecules. Pairs of substances 
VOL, xcvii, g I 
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which satisfy these conditions may for convenience be referred to 
“ nonnal ” substances, and the solutions obtained by mixing tluj 
as “ normal ” solutions. 

As a consequence of the elimination of the term 
equation ( 1 ), the expression for the change in volume which ocenrj 
in the formation of a solution is greatly simplified. If the speciSc 
volumes of the two components (solute and solvent) in the pmj 
liquid condition are denoted by And and the true volumes 
of these components in the solution containing x parts of A mi 
(I - a) parts of Aj arc represented by 4’i and the change of 
volume in the formation of unit quantity of solution nay h( 
written : 

.... ( 3 ), 

If Pi and Pj are the internal pressures of the pure liquids, Pj tlist 
of the solution, and if II, is the mean compressibility of A, (referred 
to unit quantity) between the pressure limits P, and Pj, .and I, is 
the corresponding value of the compressibility of A, between P, 
and Pj, the above equation may be written in the form : 

Ar = 3:8i(P,-P3) + (l-a:)^2(P2-P3) ■ • ■ (4). ; 
According to this equation, the change in volume iy dependent 
on the proportions of the two substances in the solution and od 
their compressibilities between certain limits of pressure, Of these 
limiting pressures, Pj is common to (be two substances, and is a 
function of x, the value of which determines the composition of 
the solution. According to results obtained by von Birou {J. 

Fhys, Chem. Soc., 1^10, 42, 188) for pairs of liquids which appear 
to conform to the above definition of " normal ” pairs, P 3 is a 
linear function of x, and its connexion with the interual pressures 
Pi and Pg of the pure liquids is given by P 3 = 3 'Pi + (i-. 7 :)P(;. If 
this result is accepted as a first approximation, substitution for Pj 
in equation (4) leads to : 

■ {o}- 

In the case of a dilute solution in which one of the components 
(the solvent) is present in large excess, x may be neglecled in com- 
parison with unity, and equation (5) may then be wmitten in the 
form ; 



in which ^vfx is the change in volume referred to unit quantit} of 
the solute. 

According to this, the volume change which accompai'ies 
formation of dilute solutions of one and the same 
(Pi = constant) in different solvents is dependent on the 
pressure Pg of the solvent and on the compressibilities an 2 ^ 




te solute and solvent, respectively. The compressibilities are, of 
ourse dependent on the pressure limits which are involved in a 
jirticular case, and in the absence of a sufficiency of data connecting 
iressure and compressibility it is not possible to subject equation 
6 ) to a rigorous experimental examination. We may, however, 
squire to what extent the relative magnitudes of the changes of 
'olume observed in the formation of the dilute solutions investigated 
1 the first part of this paper are in agreement with the require- 
nents of this equation, according to which the change in volume 
3 influenced by two independent factors, one of which may be 
■eferred to as the internal pressure factor, and the other as the 
■onpressibility factor. If now we compare solvents of approximately 
quil internal pressures, but considerably different compressibilities, 
ien according to equation ( 6 ) we may expect to find a connexion 
jetween the relative volume changes and the compressibilities of 
.he solvents. On the other hand, if solvents are compared which 
lave approximately equal compressibilities and different internal 
iressures, it is to be anticipated that the volume changes will be 
•elated to the internal pressure values. 

Such relationship may not, however, be apparent unless the 
londltions stipulated in connexion with equation ( 2 ) are fulfilled, 
file solutions must be “normal” in the sense already defined; 
shat is to say, the formation of the solutions must not be accom- 
jsuied by changes in the degree of complexity of the solute or 
iolvent, and the solute must not enter into chemical combination 
«illi the solvent. 


In the case of dilute solutions of iodine which will be specially 
iiscussed in this paper, njolecnlar-weight determinations have shown 
hat the first condition in regard to the solute is fulfilled quite 
jenctally. Whatever the nature of the solveut, dissolved inc Hn e 
ippears to be present in tho form of diatomic molecules. Experi- 
uent furnishes no evidence in respect of the constancy of the degree 
)f complexity of tho solvent, but for dilute solutions it is safe to 
®uiii0 that this condition is generally satisfied by the different 
lolvents. It is, however, an entirely different matter in regard to 
he absence of chemical combination. 

Recent work relating to the cause of the differences in colour 
’10 me solutions appears to point to the conclusion that these 
’0 *b™*!i* variations in the extent to which iodine is 

solvent. From these investigations, in reference 
ohmZj dialled to a paper by Waentig (Zeitsch. 

iclutions f violet-coloured 

"hat h ° those which approximate more closely to 

een termed “ normal ” solutions than do the red and 


6 1 2 
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brown solutions. As the ability to transmit the more refrangibjg 
visible rays diminishes, the deviation from this " normal " tvm 
increases, and an increasing proportion of the dissolved iodine^ 
chemically combined with the solvent. 

The extent to which the formation of solvates may modify the 
volume changes which occur in the formation of solutions cannot 
be estimated in any particular case. It is very probable, however 
that these complex molecules are formed with a diminution in 
volume the magnitude of which will depend on the specific nature 
of the solvent. This view is supported by the results of experimenta 
in which iodino was dissolved in solvents containing soluble poly- 
iodides. At the same time, some idea is obtained of the extent to 
which the chemical combination of tbo dissolved iodine may 
influence the observed volume changes. 

Experiments were made with solutions of potassium iodide and 
iodine in nitrobenzene and in ethyl acetate. In these solutions tie 
added iodine combines to a large extent with the dissolved sub- 
stance or substances already present to form a higher polyiodide 
or polyiodidcs, and the difference betw’ecn the “solution volumes'' 
represents therefore the “ molecular solution volume of combinec 
iodine as distinguished from that of free iodine, the corref-ipondinf 
values for which arc appended for comparison in the table : 


Nitro- 

benzene. 


Ethyl 

flpf'tare. 


“Solution volume’' of KI-f3I 

,, „ „ .... ... 
“ Molar sol. vol” of combined iodine 
„ ,, ,, free iodine 


198-3 c.c. 
1331 „ 
65 2 „ 
67-2 


KI + 4I U/'Ho-C 

KI + 61 210'5 „ 

combined iodiiu'. 63‘2 „ 
fmc iodine l>i'5 ,, 


Since tbe polyiodide solutions in the case of both solvents are gooJ 
conductors, and therefore ionised to a considerable extent, and sinn 
clainges in the degree of ionisation are accompanied by appreciatlf 
changes in volume (compare Walden, Zeilseh. fhjsibi. Clim. 
1907, 60, 87), conductivity measurements were made before anc 
after the addition of iodine to ensure that no changes in voliirai 
due to this factor were involved. From the values of the moleculai 
solution volume of the free and combined iodine, it is eriden 
that the' combination of the iodine is accompanied by a contiactioi 
of 2 c.c. per gram-molccule in nitrobenzene solution, and of 1 o.c 
in the solution in ethyl acetate. Volume changes of this order o 
magnitude may therefore be expected in the formation of so-ca e< 

If the change in volume resulting from the chemical comb'inat* 
is relatively small, the effect of the solvate formation m.ay n 
sufficient to modify appreciably the influence of those 
otherwise determine the connexion between the total vo uuie 
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ii„d the nature of the solvent. On the other hand, if the change 
in volume due to solvate formation is relatively large, the influence 
of the internal pressure and the compressibiUty of the solvent on 
the observed change in volume may be completely overshadowed. 

From equation (6) and the above considerations relating to 
solvate formation, it follows that, in general, the volume changes 
which occur when the same quantity of iodine is dissolved in 
diJereut solvents to form dilute solutions are dependent on (1) the 
internal pressure of the solvent, (2) the compressibility of the 
solvent, and (3) the contraction which accompanies the chemical 
combination of a smaller or larger proportion of the iodine with the 
solvent. 


Whatever the nature of the dissolved substance, these are tho 
determining factors, and the only reason for the selection of iodine 
for consideration is the fact that more evidence in regard to its 
molecular condition in solution in different types of solvents has 
been obtaiued than in tho case of any other single suhsUncc. The 
advantages attaching to the examination of a coloured substance, 
such as iodine, which is characterised by specific activity towards 
visible light rays, „re not inconsiderable from the point of view of 
the general theory of solutions. Other specific properties, such as 
optical rotatory power, are of still greater value in connexion with 
quantitative measurements, and the importance of optical activity 
on the part of one of the components of a solution in connexion 
with the investigation of the nature of solutions has been rightlv 
empliasised by Winther {ZdUch. phjdhd. Chem., 1907, 60, 690, 

OtI) voDJi 

Prom the experimental daU for solnlions of iodine and naph- 

ha the changes in volume a,ssociated with different solvents cannot 
general be accounted for by reference to the internal pressftres 
'TWs conclusion is consistent 
examination f c'>tt«ncd as a consequence of a closer 

volume ch ° operative in determining these 

m V’™ the volume change is, in 

to i;ct rr ' it " P“-iWe 

Certain relation detailed analyses, 

developed in connexion with the view 

When fl rtt be referred to. 

fte magnitude orthe T‘*“^''‘‘^‘‘‘'^ 

ts dissolved in tb ' occurs when iodine 

Cite first member '^!i ™ nitrobenzene is 

the fonnaf r P®" gcam-molecule of 

mn 0 a solution in nitrobenzene is accompanied 
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by an expansion of 8-7 c.c., and in ethyl ether by a contraction of 
8-0 c.c * Of all the solvents examined, nitrobenzene is the bast 
compressible, and ethyl eOier.is by far the most compreiBibb, and 
since the internal pre.ssures of the two bqni^ are not very diJerent, 
the observed volume changes are obviously in accordance with what 
would be anticipated from equation (6). With naplithaleno as 
dissolved substance, the relative volume changes in the case oI these 
two solvents are quite similar, in that nitrobenzene, as the second 
member of the series of fifteen solvents, shows the nest largest 
expansion, whilst ethyl ether gives rise to by far the largest 
contraction. 

Carbon tetrachloride and carbon disulphide are two other solveits 
■which may be compared. Both yield violet solutions, and the 
dissolved iodine is therefore probably present, for the most part, 
in the free condition; their compressibilities also appear to be 
approximately equal. In these circumstances a connexion between 
the volume changes ami the internal pressures of the solvents may 
be expected. According to Walden and Traube, the internal 
pressure of carbon disulphide is about 50 per rant, greater than 
that of carbon tetrachloride, and in agreement with this it is tounil 
that the solution of one gram-molecule of iodine in carbon tetia 
chloride is accompanied by an expansion of 7 3 c.c., whereas the 
corresponding expansion for the solution in carbon disulphide ii 
only c.c. When the volume changes associated with the 
formation of solutions of naphthalene in these two solvents are 
compared, the relative positions are, however, reversed^ For a 
gram-molecule of naphthalene, there is a contraction oi Owo c.c, 
in carbon tetrachloride, and an expansion of 1'35 c.c. in carhon 
disulphide. In the ease of naphthalene there is no evideme o 
the molecular condition of the dissolved substance apart rom i 
degree of complexity, and the relative volume changes lead to 
supposition that the naphthalene enters into oombmaton^ 
carbon tetrachloride to form addition compounds to » s, 
than it does in the case of carbon disulphide. ^ 

In reference to the view that brown solutions of iodine 
a considerable proportion of the iodine in 
solvent, the fact may be mentioned that all 
combined iodine in the form of polyiodides of the ^ J 
earth metals and of hydrogen appear to have a 
certain cases, as, for example, the obtainei 

evidence of combination of iodine with the solven j 

by the isolation of a crystalline compound (Wacntig, . ^^ 

i; others, the brown colour is probably due m a large nie»« 

' These changes in volnme refer to the liquid solute- 
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iodine conipoRR<is which are formed as a result of double decom- 
ition. Acetone, which has been frequently used as a solvent 
(or iodine in investigations relating to the cause of the differences 
. exhibited by iodine solutions, belongs to this class. 

It has been shown (Dawson and Leslie, Trans., 1909, 95 , 1860) 
that ioditio reacts rapidly with acetone, forming hydrogen iodide 
and acetone, and that a condition of equilibrium is established as 
a consequence of the reversibility of the reaction. In the case of 
a solution, prepared by dissolving one gram-molecule of iodine in 
100 gram molecules of acetone, about 45 per cent, of the iodine 
is converted into hydrogen iodide. In the resulting solution, the 
iodine, which has not been acted on by the acetone, is largely 
combined with the hydrogen iodide in the form of a polyiodide, 
»nd, ill all probability, the colour and the absorption spectrum of 
this solution correspond with that of iodine, which is thus combined 
with one of the products resulting from the interaction of the 
solute and the solvent. Other ketones react similarly with iodine, 
and it is not unlikely that the colour of Solutions of iodine in other 
solvents may he in part due to the same cause. 

These facts add weight to the conclusion that solutions of iodine 
do not, in general, belong to the type of “ normal ” solutions as 
defined in this paper, and on this account the absence of any general 
connexion between the measured changes in volume and the 
formation of these solutions and the internal pressures and com- 
pressibilities of the solvents is not surprising. It may be that 
solutions of naphthalene approximate moro closely to this type, 
but, in any case, the observed lack of parallelism between the volume 
changes for these two substances in the same series of solvents is 
consistent with the view that the dissolved substances combine to 
an appreciable extent with the various solvents. 

Physical Chemistry Laboratory, 

The University, 

Leeds, 
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CCIL— r/ie Constitution of the Benzenetetracarhxylif 
Acids. 

By Hannah Eautord and John Lionel Simonsen, 

During the course of an investigation which is descrihcd in 
succeeding paper (p. 1910), it became necessary definitely to ijjj, 
mine the constitution of two of the benzenetetracarboxylic acids 
namely, prehnitic and mcllophanic acids. The three isomeric 
benzenetetracarboxylic acids were first obtained by Bjeyct 
{Annaien, 1873, 166, 325) during the coarse of his classical 
researches on mellitic acid. It is unnecessary here to enter into tic 
reasoning hy which he deduced the formulae to he ascribed to these 
acids, and it will suffice to point out that whilst he proved con- 
clusively (he. cit, p. 344) pyromellitic acid to be benzene 
1:2:4; 5-letracarhoxylic acid, he was unable to decide wliethei 
prehnitic acid was benzene-l : 2 : 3 : 4- or -1 ; 2 : 3 : S-letracarboxylu 
acid. He inclined to the latter view, however (he. eit., p. 344) 
because he found that this acid only yields a monosnliycliids 
whilst if it had possessed four adjacent carbo.xyl groups it shonh 
give a dianhydride. 

The question remained undecided until 0. Jacobsen (Ber., 1884, 
17, 2517) by the oxidation of isodiirene obtained an acid which 
was shown by direct comparison to be identical with Baeyer's mello- 
phanic acid. Now, .since f-sodurene was obtained from bromo- 
mesitylene, it followed that melloplianic acid must be benzene- 
1:2:3: 5-tetracarboxylic acid, and hence prehnitic acid would be 
the 1 ; 2 : 3 : 4-isoineridc. Further evidence in support of this view 
was obtained by Tohl (Be,-., 1888, 21, 907), who oxidised prebnitene 
and isolated an acid which showed all the properties of prehnitic 
acid. 

As the present authors had obtained results which seemed to 
throw some doubt on these experiments, it was decided to cmleavow 
to devise methods for preparing prehnitic and melloplmnic acids 
which would leave no doiibt as to their constitution. 


life 

5fe 

CO.,H 

CO.JIe 



/\C0,H 

/\C0,H 


Me, Me 


COjMcl^ /CO.H 

(I-) 

(II.) 

(III.) 

{IV.) 


co^n 

Aco,k 

COjEtl^OOjEt 

(V.l 



or THE BENZENETETBACABBOXTLIC ACIDS. 


■1905 


A ready means of carrying this out appeared to be to prepare 
'tylcnecarboxylic acid and to oxidise this to the corresponding 

tetrabasic acid. 

jjesitylenecarboxylic acid (II) was found to be most conveniently 
■ nd by the action of magnesium and carbon dioxide on bromo- 
° it'lene (I), 3-^^ ™ oxidation with nitric acid under the con- 
ditions described in the experimental part of this paper (p. 1907), 
't was found to be converted quantitatively into benzene-1 ; 2 : 3 ; 5- 
tetracaiboxylic acid (III)- 

The substance obtained in this way showed all the properties 
ascribed by Baeyer to the acid called by him prehnitic acid, and 
there can therefore be little doubt that this acid is really benzene- 
1 • 2 : 3 : 5 -tetracarboxyliu acid. This view also receives support 
from the following stereochemical considerations : (n) The acid yields 
only a mouoanbydride (Baeyer, loc. cH.)-, (h) when eslerified in the 
cold with methyl alcohol and hydrochloric acid it gives a dimethyl 
ester (compare Meyer and Siidborough, Be/-., 1891, 27, 1591), which 
probably has the constitution (TV); (c) when, however, the acid is 
esterified by means of alcohol and sulphuric acid by Imating on 
the water-bath in the usual manner, it yields a triet.byl ester which 
undoubtedly lias the constitution (V). 

Having shown conclusively that prehnitic acid is benzene- 
1: 2; 3: 5-tetracarboxyIic acid, it seemed that incllophanic acid 
must be benzene-l : 2 : 3 : 4-tetracarboxylic acid, But in order to be 
certain it was decided to synthesise this acid. 

For this purpose a large amount of 1 : 4-diincthylnaphtbalene was 
prepared, and this, on oxidation with nitric acid, gave a mixture of 
acids, from which a tetrabasic acid was separated; this possessed 
all the properties of Baeyer's mellophanic acid. 

When the silver salt of the acid was heated with methyl iodide, 
a neutral tetramethyl mellophanate (m. p. 133®) was obtained. 

Since mellophanic acid is 1 : 2 ; 3 : 4-benzenetetracarboxylic acid, 
it should, in accordance with the usual views on steric hindrance, 
yield only a diacid ester by the direct process of esterification. 
This is probably the case, since no trace of neutral tetraethyl mello- 
phanate was produced on heating the acid with alcohol and sulphuric 
acid. A barium salt was isolated by treatment of the reaction 
product with baryta and subsequent evaporation, and this gave on 
titration results which indicated it to be a barium salt of the 
diacid ester with two or three molecules of water of crystallisation. 
The direct determination of the water of crystallisation gave entirely 
anomalous results, and this important point will therefore he re- 
investigated. It is clear, however, that the acid cannot he com- 
P stely esterified by the usual process. 
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As the result of these experiments there can therefore be litti 
doubt that prehnitic acid and mellophanic acid are respective!^ 
benzene-1 : 2; 3: 5- and -1:2:3: 4-tetracarboxylic acids. ^ 

It is somewhat difficult to see how Jacobsen (loc. cit.) obtaiae^ 
from Modurene the acid which he showed to be identical ivitb 
Baeyer’s mellophanic acid, since he prepared his hydrocarbon 1 
the action of methyl iodide and sodium on bromomesitylene. It ^ 
hardly litely that any rearrangement of groups wonld ta’ne place 
during this reaction, as such rearrangement only appears to take 
place in the presence of aluminium chloride. We are therefore 
driven to the conclusion that the hydrocarbon used by Jacobsen in 
his experiments cannot have been mesitylene, and must have con- 
sisted mainly of ^-cumene. 

It has already been mentioned that Tbhl {loc, at.) obtained 
prehnitic acid by the oxidation of prclinitene, which hydrocarbon is 
prepared by the degradation of pentamethyibenzene by means of 
sulphuric acid. He, however, offers no proof of the constitution of 
his hydrocarbon apart from the fact that it was identical witli 
that previously obtained by Jacobsen {Ber., 1886, 19 , 1213; 18S7, 
20 , 901.). Jacobsen isolated this hydrocarbon by the action of 
hydrochloric acid on a sulphonamide prepared from durene and by 
the degradation of pentamethyibenzene, two reactions which offer 
no proof of constitution, and the only grounds for considering that 
prehnitene is 1 : 2^ 3 ; 4-tetrametbylbenzene is because it is isomeric 
. with the hydrocarbon he obtained by the action of methyl iodide 
and sodium on bromomesitylene, and that it docs not give pyre- 
mellibic acid on oxidation. If, then, tlic hydrocarbon obtained by 
Jacobsen from bromomesitylene is 1:2:3: 4-tet-ramethy!benzcuc, 
then prehnitene must be 1 : 2 : 3 : fi-tetramethylbeuzeiic. 

Further experiments on this interesting subject are in progress, 
Unfortunately, the wrong conception of the nature of prehnitic 
acid and of prehnitene, which ha^ so long' prevailed, has led to 
much confusion in assigning cuustitiifcional formulse on the basis of 
these substances being 1 ; 2 : 3 : 4-substitutiou derivatives of 
benzene. 

Experimental. 


Prehnitic Acid {BenzencA.: 2:3: ^-tetracarhoxylic 

Mesitylenecarioxylic Acid . — Bromomesitylene (20 grams) 
added to' magnesium (2'4 grams) suspended in dry ether, t e 
magnesium having first been treated with a small amount of ? 
iodide in order to render it reactive. A vigorous reaction ensue , 
and when this had ceased, the mixture was heated on the wa 
bath until all the magnesium had passed into solution. After 
kept cold overnight, a slow stream of dry carbon ® 
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ssed into the ethereal solution of the magnesium compound, when 
^ heavy oil slowly separated. Ice and dilute hydrochloric acid were 
then .added, and the ethereal layer was separated and washed with 
sodium carbonate solution. 

On acidifying the latter solution, a colourless, crystalline pre- 
cipitate (7'5 grams) serrated, which was collected and dried. The 
mesitvleiiecarboxylic acid obtained in this way was purified by 
crystallisation from light petroleum, from which it separated in 
listening prisma, possessing the correct melting point, 151 — 152°. 
(Found, C=72'9; H = 7'4. Calc., C = 73'4; H =7'3 per cent.) 

Oxidation of Me^iiylenecarhoxylie Acid to Prehnitic Acid . — 
Jlesitylenecarboxylic acid (1 gram) was mixed with 10 c.c. of dilute 
nitric acid (D 115), and heated in a sealed tube for eight hours 
jt 170- 180°. After removing the nitric acid by evaporation on 
the ivater-bath, the prehnitic .acid was purified by repeated 
crySallisation from hydrochloric acid, from which it separated in 
small prisms. After drying at 100° to remove water of crys- 
tallisation, it was analysed. (Found, C=46-8; H=2-3, Calc,, 
C=47'2; H-2'3 per cent.) 

Prehnitic acid molts at 252°, previously softening at about 240°, 
and is converted into the anhydride, melting at 238°, whereas 
Baeyei {Annalen, 1873, 166, 328) states that it begins to melt at 
237°, becoming completely liquid at 250°, whilst the anhydride 
melts at 238°. That it was a tetrabasic acid was^hown by titration 
nith standard sodium hydroxide, when it was found that 0'096 
neutralised O'OeSNaOH, whereas a tetrabasic acid, CjoH^Og, should 
neutralise 0’06008NaOH. When barium chloride was added to an 
aqueous solution of prehnitic acid and the solution warmed, an 
immediate precipitate of the barium salt of the acid w^as obtained. 
After drying at the temperature of the laboratory for two days, it 
was analysed, when it was found to have the composition given 
to the barium salt of prehnitic acid by Baeyer (Annatcn, 1873, 
166,332): 

0'2354 lost 0-0122 H^O at 100°. H20=5-2. 

0-1514 gave 0-0502 BaSOj. Ba= 19-4. 

(CioB'i08)2Ba,3H20 requires Ba=^19-6; 2 H 20 = 5-4 per cent. 

The barium salt, when dried at 100°, gave the following result .- 

0'2197 gave 0-0775 BaSO,. Ba=20-70. 

(CioH508)2Ba,H20 requires Ba-— 20‘8 per cent. 

Ttinmayi Frehnitatt, CeH^COjMe)!.— Tetramethyl prehnitate 

as already been isolated by Baeyer {Annalen, 1873, 166, 333) by 
re* methyl iodide on the silver salt of the acid. A 

pe 1 mn of this process yielded the ester in beautiful, colourless 
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needles, which, after crystallisation frdm methyl alcohol, melted 
108—109° (Baeyer gives 104 — 109°). (Found, C=54I; H-if 
Calc., C=54'2; H=4'5 percent.) 

Triethyl Hydrogen Prehnitale, CjH2(C02Et)3'C02H. 

This ester, which does not seem to have been previously obtained 
is readily formed when prehnitic acid is treated with alcohol and 
sulphuric acid in the usual manner. It was purified by repeated 
crystallisation from a mixture of benzene and light petroleum 
when it separated in colourless clusters of needles, which melt at 
about 108 — 110'^: 

0-123 gave 0-2625 CO^ and 0-0601 HoO. C = 58-2; n=5-4. 

CirlljgOf, requires 0-58*3; H-S*! per cent. 

friethyl hydrogen frelinilate. is readily soluble in most organic 
solvents with the exception of light petroleum. Its probable ^n- 
stitution has already been discussed in the introduction (p. 1905 ), 

Dimethyl Dihydroyen Drehniiate, C(;H2(C02Me)^(C02H)3.* 

It has already been pointed out by Meyer and Sudborougb {Ber, 
1894, 27, 159) that when a methyl-alcoholic solution of prehnitic 
acid is treated with hydrogen chloride in the cold, only a dimethyl 
ester is formed. This result has been confirmed, but the melting 
point of the ester when crystallised from a mixture of acetone and 
light petroleum was found to be about IDI*^, and not 176—177°, 
as stated by them. The silver salt was analysed : 

0’0519 gave 0*0225 Ag. Ag='13'3. 

Ci2H808Ag2 requires Ag=43-5 per cent. 

Melloyhanic Acid {BenzeneX: 2:3; \ t€.tracarhooylic Acid). 

Oxidation of 1; A-DimclhyJna'phtlHdene.'~~\\ d-Dimethylnaph- 
thalene (2 c.c.), prepared as described by Giovannozzi [GaizcUa, 
1882, 12, 147), was mixed with 40 per cent, nitric acid (20 c.e.), 
and heated in a sealed tube at 170 — 180° for eight hours. The 
clear solution was evaporated to dryness on the water-bath, when 
a semi-solid, crystalline mass was obtained, which evidently con- 
sisted of a mixture of acids. 

In order to separate the mellophanic acid, a somewhat tedious 
process of purification had to be adopted. The crude acid was 
dissolved in aa little water as possible, and the solution treated vit 
excess of stannous chloride and concentrated hydrochloric acid or 
two hours on the water-bath. The^strongly acid mixture was 

* By an oversight, Stewart states {St^eochrnnislryi p. 341) piehuitic 
forms a tetrametbyl ester when esterified in the usual manner. 
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rated to dryness, the residue dissolved in water, and the tin 
tated with hydrogen sulphide. After separating the tin 
the solution was again evaporated to drynes% and the 
^''■^ture 'of phthalic and mellophanic acids extracted with dry ether 
Soxhlet apparatus, when it was found that the aftiino-acids, 
'hicli were present as hydrochlorides, were not dissolved. As pre- 
r inary experiments showed it to be a matter of some difficulty 
tTseparate the mellophanic and phthalic acids by fractional 
•.stallisation, they were converted into their silver salts in the 
usual manner, and the dry silver salts were digested with methyl 
iodide in benzene solution for some hours on the water-bath, After 
separating from the silver iodide, the benzene was removed, when 
a viscid oil was obtained, which on trituration with ether partly 
solidified. The solid ester, which was found to consist of methyl 
mllofhanate, was separated and purified by repeated crystallisation 
from methyl alcohol : 


0124 gave 0'2455 COj and 0'0552 HjO. C = 54-0; H=4-9. 

CjiHhOu requires C=54-2; H=4'5 per cent. 

Methyl me.llophanate, which does not appear to have been pre- 
viously described, separates from methyl alcohol in long, glistening 
needles, melting ar 133 — 135°. It is readily soluble in benzene, 
ethyl acetate, or acetone, but only sparingly so in ether, light 
petroleum, or cold methyl alcohol. 

In order to obtain the free acid, the methyl ester was hydrolysed 
in the usual manner with alcoholic potassium hydroxide, and, after 
removing the alcohol on the water-bath, the solution was acidified, 
evaporated to dryness, and the acid extracted with ether in a 
Soxhlet apparatus. The crude acid was purified by crystallisation 
from hydrochloric acid, when it was found to soften slightly at 
225°, and melt and decompose at 238° with formation of the 
anhydride (compare Baeyer, he. cit.). (Found, C = 47'02; H = 2’3. 
Calc,, C=47'2; H=2'3 per cent.) The basicity of the acid was 
determined by titration with normal sodium hydroxide, when it was 
found that 0'0648 neutralised 0'0404NaOH, whereas a tetrabasic 
acid, CjjHjOg, should neutralise 0’04081NaOH. 

Mellophanic acid is readily soluble in water or acetone, but only 
sparingly so in most organic solvents. 


The Univeh-sity, The PsEaiDEKCY Colleoe, 

Mamchestrr. Maup.as. 



MO SiaoMSEN : iEfHVt e-MBraYt-i^wSosli-^I^^^ 


»oxyi,^ 


CQm-myl 6-i/e%^2*^j/rone-3 : , 

■ and Its Conversion into Methjltriniesic Acid * 

By John Lionel Simonsen. 

Is a recent caimnunication (Trans:, 1908, 98, 10221 tt 
described the preparation of ethyl 6-methyl-2-pvronr 
carboxylate, and pointed out that on hydrolysis J;*? 
reagents it gave rise to an acid to which the empin 
CyHjOj was given, and it was suggested that this mi,,! < 
he l-methyhA^B.,yrf„b„t^.^.,„. 2 ^ 4.aicarboxylic acid 1^' ,7'“^ 
densation having taken place in the following manner : 


I COQ. 


CH<^ 


<C(CO,Et)-CO^ CII<C(COrH)'C0,H 


■0(COjEtj;CM6 


-> 


piT,^CH'C 05 H 

^C(COjti):CMe-OH 


( 1 .) 


■ '"<§S;S!>c»- 

(II.) 

Since an acid possessing this constitution would bo of tlicoveticil 

experiments weJe 

the obiect of subjecting it to a Le seaicS. 

- It seemed in the first place, desirable to devise a means of 
directly synthesising the ethyl ester of a-acctylglutacoiiic arid (I), 
.since, if the above reasoning were correct, this ester should, n.i t-'eat. 
ment with suitoble reagents, readily I,e converted into l-mrihyl- 
A • -cyrfobutadiene-2: 4-dicarboxylic acid (II). This synthesis ms 
easily carried out by the condensation of ethyl propiolate and ethvl 
sodioacetoacetate, when the reaction proceeds quite normally witi 
the formation of ethyl o acetylglutacouate, 

CO,Et-C:CH+CII,Ac-(;0,Et -> 

COjEfCH:CH-OHAc-CO„Kt, 

(I.) 

_.je reaction proceeding on somewhat similar lines to the con- 
densation of ethyl phenylpropiolate and ethyl acetoacelate so 
-exhaustively investigated by Ruhemann (Trans., 1899, 75, 251). 

At the same time, however, a further reaction takes place, and 
a small quantity of a crystalline solid was isolated, which melted 
at 48°,. and was found to be identical with the ethyl ester of the 
acid previously obtained by the hydrolysis of ethyl 6-mefIiyl- 
2-pyrone-3 : 6-dicarboxylate (loc. eit., p. 1028). The isolation of this 
sster was "at first thoueht to he aOtfi Lmnnl PvifJonrA in f.i.vour of 
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tie original view of tie conatitntion of tie acid CjEjO^, which 
„as moreover, supported hy the fact that ethyl o-acetylglutaconate, 
on hydrolysis with barium, hydroxide, yielded, besides glutaconic 
aoid. a small quantity of tfie same acid (see p. 1914). As the result 
of further experiments this view had to be abandoned, and the 
conclusion was drawn that this acid, supposed to be CjEjOj, waa 
in all probability a methylbenzenetricarboxylic acid, CijHsOj. 

During the course of his classical investigation of coumalinic acid, 
von Pechmann (Annalen, 1891, 2B4, 293) showed that when the 
methyl ester of coumalinic acid was hydrolysed with aqueous 
sodium hydroxide it was converted into the monomethyl ester of 
tiimesic acid, the reaction taking place on the following lines : 

—CO'^n riT«^CH-CO,H 

l^l^'^C(C0.,Me):0H-^'^ ^C(COjMe):CH-OH 

.CH'C0.,H CH-OH 

''^^c{C0jM6):ch'0h ch-cOjH ^ 

^“^C(COj.Me):CH-^^ 

Tailing these facts into consideration, it appeared probable that 
the hydrolysis of thyl C-methyl-2-pyrone-3 : 5-dicarhoxylate had 
proceeded in an analogous manner with the formation of a methyl- 
trimesic acid ; 




(III.) 


r,,,^C(CO,©)-CO.,H 
^ ^C(CO.jEt):CMe-OH 
(IV.) 


^“^C{CO,,Et);CMe-OIl 


(I.) 


OH-CII 

etf-otbEt 




cjj,^o((,'o,H)-oirs,. 


CH< 


(VI.) 


«tI-CO,.Et 

■C(C02E‘t.);CMe-0H 




CH(OH);CH'CO,Et + CHsAc-CO Et. 
(V.) 

The 2-pyrone (III) is converted, in the first place, into the 
diethyl ester of u'-carboxy-u-acctylglutaconic acid (IV),.Siich, with 
H fniT n “-i^ietylglutaconate (I).^ 

into ell .1 '^1 then undergoes decomposition 

formvla'' t C'^) =‘"'1 ethyl acetoacetate, and the ethyl 

o ace vt , t combines with the unchanged ethyl 

Iron of methyltnmfsic acid (VI). 

'tlijl esLrbf formation of its 

y he interaction of ethyl propioiate and ethyl aceto- 
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abatate is readily explained. It may be assumed that two molcq,) ' 
of ethyl prdpiolate condense with one ’of ethyl acetoacetale * 
accordance with the following scheme; ® 


Me 

CO 

/ 

COjEt-CHj C-CO.iEt 

m 

CH UH 

V 

COjEt 


Me 

C 

■ 

COjEt-C C-CO„Et. 
Oil CH ' 
\/ 

V 

COjEt 


On examining the literature, itewas found that only onj 
methylbenzenetricarboxylic acid is known. This was obtained ly 
Doebner (Annalen, 1900, 311, 136) by the condensation of pyrnvio 
acid and glyoxylic acid and fusion of the resulting plith.alidetri. 
carboxylic acid with potassium hydroxide : 


CO,H 
6H'C'0h 



1 

H 

CH, 

1 ^ 

A 

CO 


CO-COjII 

1,,^'co.jll --0 



CO,H 


(IH, 


(VII.) 


co,s 

COjH 

/^CH'COjH 


>0 


1 

^co 

COjH 

(VIII.) 


/\ 

co,h-ohI, Jco,h-> 
o^po 

'XI.) 


— > 


COjH 

Y\mb 

OO^H 

(IX.) 


CO.H 

/\ 

Mel.,^^b02H 

COjH 

(XII.) 


C0.,H 

/'■^COill ; 

00, H 
(X.| 
C0..H 


COJIx^ /C0,H 
(J0,H 


pm) 


Deebner considered that benzene-1 : 2 : i-tricarboxylic acid (VIl) 
was first formed, which then condensed with a further molecule of 
glyoxylic acid to give phthalidetricarboxylio acid (VIII), and tlit 
■ on subsequent fusion with potassium hydroxide, gave l-meuiy' 
benzene-2 ; 3 ; 6-tricarboxyIic acid (IX). He based this view of t e 
constitution on the fact that on oxidation with potassium ^ 
■manganate, phthalidetricarboxylic acid gave prebnitic acid, w 
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: as be.ni6ne-l;:^: 8; 4-tfttracarj50xyUc Mid (X). Wow, 

• it hM in tla preceding commtailcation (p. 190'4) 

(at preiin‘t'3 acidj ia l)enzene-l : 2 : 3 ; S-telracarboxylic' ‘acid 
Xlll), it follo*8 that the acid obtained by'Boebner cannot be 
.meii^lhen“ne- 2 : 3 ; 6-tricarbtfxylio acid. ' >• , 

Probably the condensation described by Doebner proceeds ,on the 
oUoffing lines. Bensene-1 : 2 ; 4-tricarboxylic acM (VII) is 'firrt- 
ormed, and this then conden^s with glyoxylic acid to give the 
lomeric phthalidetricarboxylic acid (XI), which, on fusion with 
lotassium hydroxide, would give l-metIiylbenzene-2 : 3 : 6-tli- ‘ 
arbcfeylic acid (XII), and on oxidation with potassium per-. 
nanganate, prehnitic acid (XIII). This view of the condensation- 
1 »lso more probable on stereocfiemical grounds. 

In order to leave no doubt as to the constitution of the methyl- . 
rimesic acid obtained in this investigation, it was oxidised with . 
lit™ acid or potassium permanganate, when the tetracarboxylic 
icid was formed, and was shown to be in every way identical with - 
itehnitic acid (benzene-1 2 : 3 ; 5-tetracarbo.xylic acid). 


Experimental. 


Condensation of Hthyl Acetoacetnle and Ethyl Propiolate. 


formation of Ethyl Methyltrimesale and Ethyl a-Acetylglutaconate. 


Sodium (1'3 grams) was dissolved in alcohol, and, after the , 
iddition of ethyl acetoacetate (7'8 grams), ethyl pfopiolate (5’9 
’rams) was added to the well-cooled solution. Much heat was 
jenerated, and the reaction mixture rapidly became deep red. 
After being kept overnight, water was added, anf the oil which, 
leparated was dissolved in ether, and the ethereal solution washed,* 
iried, and evaporated. The residual oil was carefully fractionate^ 
mder diminished pressure (14 mm.), when, after a small amount 
)f unchanged ethyl acetoacetate had passed over, it was found to ; 
iistil between 210° and 220°. The distillato (3 grams) was cooled 
a a freezing mixture, when it. rapidly solidified, and after draining 
m porous porcelain it was crystallised frorti light petroleum, when 
t melted at 48° : ' 

01315 gave O'SOIS COj and 0-0796 H^O. C=62-5; H=6-7 
CiB^isOe requires C=C2‘7; H=5-9 per cent. 

The ethyl methyltrimesate obtained in this manner was founS to .i 
>e m every respect identical with that previously described {loc. 

’■ 028), and a mixture of the two melted sharply at 48°. • 

u order to remove any doubt as to the identity of theses t.-wo 
a stoces, a small quantity of the pure ester (1 gram) was 1 ^cIto-',> 
y with dilute hydrochloric acid, and after removing the excefs 

^Pl-,XQ.Vii. ■ 'g : ' 



!t°^ iyirticlaoric ^4 by . eva^OT^Bon/ tba nietfidh^tdc an’j 
•j^uijfiSd by rej^rf a^atallisation from si^': ** 

*<1^110®, . 'it waa aniysedi -, '" ^ ^ 

'^,,0-1097 g^ve O'SiSS COj and 0‘0395 HjO. C=iS3-5 • B= 4 .|i 1 

CioHgO, requires C=63’-6; H=3-6 per cent. ~ ' = 

• On melting, it behaved in the manner characteristic of tk' • ' 
'commencing to sinter at 268®, and^ecomposing completely at 3 w 

The alkaline mother liquor, from which the ethyl methyltrimBS 
had been separated, was rendered just acid with dilute hydroclT' 
acW, when an oil separated. This was dissolved in ether, the eth 
solution washed with dilute sodium carbonate,*' dried ^ 
evaporated, and the residual j^llow oil fractionated mdJ 
diminished pressure (12 mm.), when it was found to distil vJ 
constantly at 158 — 160®. Yields grams: * ^ 

0-1535 gave 0-3244 OO 2 and 0-0997 HgO. 0=57*6; H= 7'2 

CiiHisOg requires 0=57*9; H = 7*0 per cent. 

Ethyl a^etylglutacomte, which does not appear to have becm 
previousl^escribed, is a colourless oil, possessing a pleasant ethereal, 
odour. Ifa alcoholic solution gives with ferric chloride an int^' 
purple-violet coloration. 'tic' 

tEydrolysu of Ethyl a-Acetylfflutaconate.—Yor the hydiolysdB'fe 
this ester, barium hydroxide was found to yield the most satisfactJj 
results. \ 

Ethyl acetylglutaconate (5 grams) waa mixed with a concen.] 
trated solution of barium hydroxide [10 grams crystaM 
Ba(OH) 2 ], and after boiling for two hours on the sand-bath, 
canary-yellow i^olution was cooled and extracted ten times 
pure ether. On removing the etlier an oil was obtained which'' 
rapidly solidified, and after draining on porous porcelain waai 
crystallised from dry ether, when it was found to separate in twv; 
distinct forms, consisting of fine, colourless needles and small, hard, 
yellow nodules. These were separ^d, as 'far as possible, mechani- 
cally, and the needles, which weighed' less than 0*1 gram, were foimd 
to coimist of methyltrimesic acid, since thev showed the characteristic 
melting point of this acid, and when esterified with methyl alcohol 
and sulphuric acid yielded an ester melting at 107°. 

' The main portion of the acid, which separated in hard, yellow 
nodules, was purified by repeated crystallisation from ether with 
Qie md of animal charcoal, when it was obtained in colourless 
prisms, melting at 138®, and evidently consisted of glutacooic acid, 
whi^ melts at this temperature (Buchner, Ber., 1890, 23, ^03).^ 
[Found, C=45*9;H = 4*7. Calc., C=46'2; H =4*6 per cent.) 

* ^e^godnim carbonate washings, on acidification, yielded a small amoactf^* . 

riseW oil was not farther investigated. , 





HtioVirBrarLTrBi^Qjltti); !a 

„ ITrfiyJf^iswwe' ^cU, <^g<i3CVHa((a MW . 

; Ijypiop^ies of mjUiyl^imcsic-jMsia have alreaSy’ bVeff ^tiBed; 
ioc cit., J- 1027), but in view of the somewhat unsatijfactpj:^^ 
data obtained, further experiments were insKtut^vwitri 
lie view of obtaining this acid in a purer state. As it was* note 
vjdily purified by repeated crystallisation from hot water, theiacid'^ 
fas dissolved in a slight excess of sodium carbonate and oxidised' 
nth a dilute solution of potassium permanganate in the cold until t 
I pemanent pink colour was obtained. After removing the exc«4is»’ 
{• potassium permanganate with sulphur dioxide, the manganese*; 
iioade was removed, and the alkaline solution concentrated and H 
pidified. The precipitated acid was collected and repeatedly ? 
rvstallised from hot water, from which it separates, when pure, in^: 
oug, prismatic needles) melting at the temperature previously^’ 
jven; _ >;3 

owe gave 0-3146 CO 2 and 0’0532 HjO. C=53-5; H=3-7. ’ i 

0-1392 „ 0-2747 CO 2 and 0-0459 H 2 O. C=53-8; Hf3-6.* 

C 1 OH 0 OJ requires C=53'6; H=3-6 per cent.'* ^ 


The diver salt se arates as a caseous, white precipitate when ' 
iver nitrate is added to a faintly alkaline solution of thtf j 
jnmonium salt. After drying at 100®, it was analysed: 

0-1915 gave 0-114 Ag. Ag=59-5. 

, CioItsOjAgj requires Ag=59-4 per cent. - 

Methyl Methyltrimesate . — This ester, which has been previousl^, 
.escribed, when pure melts at 107°, and not at 106° (he. «!.)§ 
. 1038). A pure specimen was prepared for the’determination? 
f the refractive index ; on analysis it gave the following figures : .A 
0-1349 gave 0-2888 CO 2 and 0 0626 HjO. C = 58-4; H=5-l. *1 

CijHijOj requires C=08-6; H=5-2 per cent. M 

Methyl methyltrimesate is also obtained in a yield of 96'5 per 1-, 
int. when methyltrimesic acid is esterilied by the method used 
y Meyer and Sudborougb (Ber., 1894, 27, 1591). The acid (O'S ' 
ram) was dissolved in methyl alcohol (10 c.c.), and the solution-^ 
durated in the cold with hydrogen chloride. The acid immediately 
•parated out, but on keeping in tho cold slowly redissolved, and 
iter twelve hours the liquid was filled with a mass of f^terj 
:edles. These were dissolved in ether, when 0-56 gram of tho 
ethyl ester -was obtained. This result is of some interest, asy from 
ereochemical considerations, it seemed unlikely that the trinn^yl . 
ter would be formed, especially since under similar conditfons’ 
■^itic acid only yields a dimethyl ester (see p. 1908). * 

, - R. T. Hardman kindly carried out a molecular-wmghf deteri-, 

R & U ^ ” 



191^ 6 -METHYL- 2 -PTRO^^ :5-mq^i^|qiYI,4jj, 

mjnaitioii of ihi 8 &er ty the ctyoscopic method,' benzene beins 

solvent 

r . 0 267, in 17‘637 benzene, gave 4i = -0'3°. M-W. = 253-7 
l^0'4052 „ ,17'57 „ ,, At=— 0‘466°, M.W.=:253-0 

CjsHjjOj requires M.W. =266. 

I am much indebted to Dr. Ida Smedley for very kindly deter < 
mining the refractive power of thi? ester. The determination rfaj ' 
carried out in chloroform solution; 

Percentage 

^ strength of solution. Mo, Mg. My. My-o. 

' a '6988 65-47 67-77 68 79 333 

Calculated value C, 3 H]j 0 ^s 03 311=63-23. 

It seems likely that the high value is due to the conjugation of 
the carbonyl groups with the benzene ring. 

BiitUlation of the Barium Salt of Methyltrimesic icid,— The 
barium salt (30 ^rams) was mixed with barium oxide (120 grams), 
and carefully distilled from a retort, when an oil slowly passed 
overf This was purified by repeated distillation over sodium, when 
it was found to boil constantly at 110 °, and evidently consisted ^ 
^nearly pure toluene. (Found, C=90'7; H=8’7. Calc., C=91’S; 
H=8'7 per cent.) 

Oxidation of Metht/Urimesic Acid to Prehnitic Acid, 

I. With Nitric Acid. — Methyltrimesic acid (2 grams) was mixed 
with 40 per cent, nitric acid (20 c.c.), and heated in a sealed tube 
or six hours at 170 — 180°. The clear solution was evaporated to 
Iryness, and the solid acid thus obtained was purified hy repeated 
rrystallisation from hydrochloric acid, when it separated in micro 
(copic prisms. After drying at 100°, it was analysed, (hound, 
C=47'2; H = 2-5. Calc., C=47-2;H-- 2-3 per cent.) Prehnitic acid 
obtained in this manner melted at 250 — 251°, softening slightly at 
247°, with formation of the anhydride, which melted at 238®. It 
was found to be identical in every way with prehnitic acid, obtained 
by the oxidation of mesityienecarboxylic acid (see p. 1907). Tt® 
basicity of the acid was determined hy titration with standa^ 
sodium hydroxide, when 0'1095 of the acid neutralised 0 068NaO^ , 
whereas this amount of a tetrabasic acid, CuH^Oj, should neutralise 
0-0685NaOH. 

II. With Potassium Permanganate. — In carrying ^ Jut - 

oxidation, methyltrimesic acid (5 grams) was dissolved in * ® 
excess' of dilute sodium carbonate solution, and after ° 

of ‘potassium permanganate (10 grama) dissolved in water ( 
tlie'mixture was boiled in a reflux apparatus for ° 

-when the oxidation was complete. After removing the mang 



, ■ . w4e concentrated oB tie water-tatB, 
’dified "Sod extracted several times with e|ier, the ethereal 
*lution'bMg Jried 'and evaporated. The crystalline acid thus 
^tiined was purified by crystallisation from hydrochloric acid, when' 
it was found to melt at 250-^251®, with formation of the anhydride, 
which melted at 238°. This acid was in every way identic^ with' 
that obtained in the oxidation with nitric acid. The silver salt 
leparates as a caseous, white precipitate on the addition of silver 
nitrate to a slightly alkaline solution of the ammonium salt. (Found, 
C=17'2; H=0-7; Ag=62'9. Calc., C=17-6; H=0-3; Ag=63-i. 
per cent.) > _ ^ .j 

In order to leave no doubt as to the identity of this acid with 
prehnitic acid, the characteristic barium salt was prepared by the 
jfidition of barium chloride to a warm aqueous solution of the' 
icid. After drying for two days in the air it was analysed. (Found, 
Pj=19'6j H20=5'0. (CjQHj0g)2Ba,3H20 requires Ba=19‘6| 
2 HjO* 6'4 per cent.) It was also analysed after being dried at 
IIOO, (Found, Ba=20'6. (CijH 503 ) 2 Ba,H 20 requires Ba=20‘8 pe*' 
cent) - : . 

Tetramethyl prebritate was prepared in the usual manner by the 
action of methyl iodide on the silver salt of the acid,, and after 
crystallisation from methyl alcohol melted at 108 — 109°. (Found, 
C=53'7; H=4'6. Calc., C=54'2; H=4’5 per cent.) 

Th'e author wishes to thank the Research Fund Committee of the 
Chemical Society for a grant which has defrayed much of the 
expense of this and the preceding communication. 
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CCIV . — The Volatile, Constituents of Coal. 

By Mauhiob John Burgess and RiCHAnn Vernon Wheelee. 

This investigation into the nature of the “ volatile constituents ” 
of coal has been undertaken in connexion with experiments now 
Wng conducted by the Mining Association of Great Britain. 
These experiments—" the British Coal Dust Experiments "-»have 
or their object the study of the phenomena occurring during the 
osive combustion of mixtures of fine coal dpst and air, with a 
nw to discover a means of preventing such ^plosions. 

nature of the volatile constituents of 
IS of particular value in connexion with such a problem, 
fi obyipus relationship that exists between thp behaviour 







heating of thtfvoiatUh matto itthliSw*^ ih'^y sample „f 
_J the degree'of inflammability of ' 

F^.^y determining such factors as (a) l^e iemperatue at vhicli ' 
^^‘most readily evolved, (6) the stage in the heating at whjc], ? 
Sost inflammable mixture of gases n^es its appearance, and 
^he shortest time of heating that will allow any gas at all to t. 
I’distilled, it should be possible to draw a distinction between d e 
' of different degrees of inflammability or liability to pronaMt 
"explosion. ” 

i The interest that attaches to the study of the action of heat oi 
Tcoal, however, is not confined t(^ any particular problem and 
faltbougb in carrying out the present investigation we have haj 
';ihe problem of coal dust explosions alone in mind, we believe thai 
:;the experimental methods adopted render our results of more wide 
.spread application. 

i We hope ultimi^lely to obtain definite information regarding thi 
'."composition and chemical constitution of coal 

S'. . 

I' Destructive Distillation of Coal at Different Temperaturei. 

^ ■ This part of our investigations, the ultimate object of which i 
ithe elucidation of the nature of “ coal,” yields only a littl 
™f<wmation in that direction when considered by itself. We fini 
^ necessary, therefore, to reserve our conclusions regarding th. 
IlSsmposition of coal for a future communication, and merely I 
^Mndicate the bearing that this part of our work has on th 
^subject. 

The principal facts brought to light by the distillation of differen 
^samples of coal at different temperatures are as follows; 

1. With all coals, whether bituminous, seml-bitnminous, o 
|anthracite, there is a welMefined decomposition point, at a tea 
Iperature lying between 700° and 800°, which corresponds with : 

marked increase in the ' quantity of hydrogen evolved. Will 
^hituminous epab, the increase in the quantity of hydrogen evolve 
ifalls off at, t^peratures above 900°, but with anthracitic coals i 
ys maintwiefl up to 1100°. 

b 2. ^hlration of hydrocarbons of the paraffin series ceases pru 
|ttically entirely at temperatures above 700°. 
r 3, EjU^e, propane, and butane, and, probably, higher membei 
ofjjthe^rato series form a large percentage of the gases evolve 
„ ^ teig^atures bdow 450°. 

"Wthese facra It may be concluded that coal of whatevf 
Jlcal age contains a compound which undergoes derompe**” 
bat'.Ipperatures above 700° (under atmospheric pressure), and yi^ 
^gen as its principal gaseous product. It seems probable, 
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this bW* ^ 

tBoil; appearance at low temperatures.' 

{jchnioai'^pI^f'l'O’f results is readily apparent. In . 
li mimufacture ol lighting gas there is, as yet, no decided opinion,; 

to the lest carbonising temperature to use, nor has the influence : 
^ temperature has on the nature and quantity of the products : 
of distillation been thoroughly investigated. 

The efficiency of a boiler is largely dependent on the quantity 
and the nature of those constituents of coal that can be gasified at 
I comparatively low temperature. The chief loss of efficiency when; 
enerating steam by the confbustion of coal arises from the cooling" 
^t of the boiler surface on the gases evolved from the coal,! 
whereby their temperature is reduced below the point necessary;) 
(or complete combustion. According to the nature of the coal, tbe| 
temperature at which gases can be distilled, and the rate at which? 
the distillation takes place, varies; and the effect, of cooling by the; 
boiler surface will also vary with the nature of the gases evolved;" 
It is possible that on the last factor the smokc-producing tendencies; 
of some varieties of coal largely depend. », 

Previous work this nature appears to be very scanty, but 
since this iEvestigadon was begun an account has appeared in the: 
technics^ journals of some work that has been carried out by 
H. C. Porter and F. K. Ovitz, of the Technological Branch of the. 
United Slates Geological Survey during 1907-1908 (J. OasUghting,: 
1908, 107, 343), which is very similar in character to that deBcribed: 
in this part of our work, though done'with a different object in. 
view. 

Details are given of the distillation at different temperatures o£i 
two samples of coal, as follows ; 


Ziegler Coal, Illinoit. 


Moisture 

Volatile matter.. 

Fixed carbon 

Aah 


... 7'67 per 

... 30-38 ,, 

... 54-32 „ 

... 7-63 , 

cout. 



lletort temDerature H 

500 

600 

700 

800 

900 

1000 

1100 

•Maiimum temperature in 
coal n .... 

390 

4S0 

585 

685 

811 

920 

1026 

Oises CYolTod from 10 grams 
(5.C.) 

130 

535 

978 

1650 

2335 

2700 

,. 3120 

of Gas. 

00, 

“ liluminants ” 

CO .. . 

21 -0 

67 

57 

3-6 

2*2 

' 2*5 

-r 

17 

5 '6 

4-.3 

3-6 


8-0 

S-6 

87 

13-3 

13-9 

191 

U-6 

14-4 

13-9 

cS, 



— 

14-2 

24*1 

38-5 

487 

52*6 

54-6 

18'4 

341 

300 

27-1 

20-7 

18-1 

18-9 

14-8 

13*6 

77 

5-0 

6-0 

8-9 

4-2 

28 ’9 

13*2 

9-8 

7 1 

4-9 

4*9 

6:0 



4920 





ANp WBESLEE 


ConndUvUle Cod, Pocahontas, 


Moisture 



... I'lO per cent. 



Volatile m&tter.. 


... 30-87 „ 




Fixed carboo 


... 60-36 „ 




Ash «... 



... 7-88 „ 




Eetort temperature (") 

500 

600 

700 

800 

900 

1000 


Maximom temperature in 








coal 0 

830 

474 

539 

705 

812 


■ 

Gas evolved from 10 grams 








(C.C.) 

150 

625 

1220 

1723 

2080 

2900 

35U 

Analym of gas. 








CO. 

11-2 

3-4 

2-7 

2-0 

11 

M 

l-«'- 

“lUuminantfl ” 

5-3 

5-7 

3-8 

4-3 

4-7 

4-3 

i- CO 

5-2 

5-3 

5-3 

7-0 

7-2 

5‘9 


H. 

— 

10-9 

27-0 

38-1 

52‘0 

56-0 


CHg 

4‘5 

41-2 

36 ’2 

36*0 

25-2 

U-i 

21i 

ckU. : 

32-6 

18-9 

12-9 

9-5 

7-1 

3-0 


If. 

41-3 

14-6 

121 

3 1 

2-7 

5-3 

3'6 


The " illuminants ” are taken to be the benzene and the ethylenB 
•hydrpearbons, whilst the figure for ethane includes ah higher 
paraJSn hydrocarbons calculated as C^He. 

; The distillations were conducted in each case on 10 grams of 
air-dried coal in an atmosphere of nitrogen, which was passed 
through the retort before heating until the exit gases contained 
dess tW 1 per cent, of oxygen. 

The most important conclusion drawn by Porter and Ovitz Irorn 
their work is that the nature of the volatile products distilled from 
difierent samples of coal at low temperatures in the early stages of 
heating varies in accordance with the smoke-producing tendencies 
jisf the coal. 

; j They include among the smoke-producing constituents tar, 
tenzene, ethylene, and the higher homologues of methane. From 
the-figures reproduced here it will he seen that the Connellsville 
yields a larger quantity of these gases than the Ziegler coal at low 
temperatures, while it is found in practice that there is a greater 
difficulty in burning coals of the Connellsville type without smoke. 

We' are inclined to believe that the smoke-producing constituents 
consist practically entirely of the higher hydrocarbons of the 
parafiin series; for we have isolated small quantities of propane 
and butane from the gases evolved from coal at low temperature, 
mid have obtained evidence of the presence of the higher members 
of the series. These gases readily decompose at temperatures below 
'600°, depositing carbdb ; whilst ethylene yields very little carbon 
on decomposition at this temperature. 

• The general trend of the results is in agreement with our own, 
a^hough it is impossible to make any direct comparison owing to 
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- reiices in of distiltafiMi We are inclined, however, 

jottbt the feompletg ahs^ee of hydrogen in the gases distilled at 
^0 and we cannot'regflfr the methods of gas an^jsis employed 
by porter and Ovl^aa being entirely satisfaefcor;^ 

Experimental. 

’ fhe Coal Samses. — The validity of comparison between one 
distillation and another depends to a very great extent oii the; 
obtaining of a uniform and representative sample of coaJ.- The^ 
samples were procured in each case by pulverising about 150 kild^i 
grams of screened nut coal in a special form of disintegrator, and ' 
collecting during the operation about 1 kilogram of the fine dn^l|' 
formed. This dust was then passed through a sieve with 240 mesh^] 
per linear inch, and stored in screw-top bottles. About 75 per cent;..} 
of the pulverised coal passed through such a mesb.. 

The Method of DisiUlatiofi. — Two grams of coal, dried at 107^ 
arc intimately mixed with 3 grams of white sand, which has pre-J 


Fio. 1. 



Platinum, retort and connexions, 


viously been ignited. The mixture is placed in a thin platinum^; 
boat {S, Fig. 1) 13 cm. long, which slides easily into a retort, 
which consists of a platinum tube 21'5 cm. long and of 1*7 cm^ 
internal diameter. ■ 

This tube is silver-soldered into a gun-metal collar with a widd ' 
flange, whilst a similar flange carrying a short length of gun-znetal^j 
leading-tube (L) of 1 cm. bore is bolted on to the retort by sW 
small screws through the flanges. The face connected with th©} 
leading-tube has a projecting ring midway between the centre andv 
the circumference, which is pressed into a corresponding sunt ring 
on the retort face, using a washer of asbestos and graphite, A ' 
perfect vacuum-tight connexion can be made in this manner.. 

before this connexion is made, a tar-scrubber {S) is fitted into 
t e mouth of the retort. This scrubber consists of a platinum 
ignited asbestos fibre and open at both ends. It 
^ e5 cm. in diameter for 8 cm. of its length, and then narrows 
into a tube 0 8 cm, in diameter and 5*5 cm. long. These dimensions 
, nf its occupying the position shown in Fig, 1, the wide portion 

a good sliding fit inside the retort. 




is Iwwd^BtoBt >! 

feiBmotor aaijft 2-litre gas-holder.' T^ro't^jnj conaei; 
m^^eattausOT" of air through t^e glass {/ 

pited, and T, which ia;|a three-way tap, turned so as to V 
M^xioh' with the gas-holder and tho retort as soon 
Pned (Jig. 2). ^ ‘ “ 

; The whole arrangement is mounted on a wooden support j’ 
|uns^n wheels so as to allow of the retort being quickly 


J)idUlation apparatus. 


Imtd the furnace, which has been previously brought to the experi- 
mental temperature. 

"As ioon as the pressure of the gases evolved is equal to the 
atmospheric raerture, the tap t is opened, and the gas at once passes 
ijtqthe hoipMiillln collected. Heating is continued for a definite 
usually seventy-five minutes, and the retort then withdrawn 
atSd*' allowed to cool. The gases remaining in the retort an 
ekhaustod by means of a mercury pump, and added to the mam 
htdk in the gas-holder. The gun-metal joint is then disconnected, 
the i«r-icrubber and the boat removed and weighed, and thecas 
Uial]^- 

manner the following data are obtained : (1) The ra 
|^trpfetipJi:jaf gaa; (2) the volume of gas evolved j (3) the com 



THUfiy^ra.* ob;ram:cf»Ts of coau , . ■ 19?3 

•.• „ nf tEe *“ formed; and (6) tie 

total volatile matter. . 
DistiUdiioh order to make sure that the retort 

j^l\e heated eWly throughout ite length, the tube furnace _ 
ed is a platinum-wound electric resistance furnace, which,| 
* Ih a^eurrent of a little more than 1 ampere at 200 volts, can attain] 
'"temperature of 1400°. The furnace was tested by means of a 
tlermo-couple for each centimetre of its length to make sure Uiat^ 
the coal would be in the zone of highest and of uniform tern-,; 
perature when the retort was inserted. 

*^Ihe temperatures are measured by means of a platinum and; 
plstinum-rhodium thermocouple, which runs through tho length o^' 
the furnace (the junction being in the centre), and is insulated by3 
m,a»broken len^ of silica quill tubing. | - H 

Analyses . — The gases are collected over a mixture ofs 
equal parte (by volume) of glycerol and water previously saturated 
with coal gas. The gases do not dissolve in such a mixture to any| 
^preciable extent, and its use is more convenient than that ofl 
melcuiy. 

The gas analyse- have been carried out with a modification 
the Bone and Wheeler apparatus (J. Soe. Chem. Ind., 1908, 27;! 
10). With this apparatus the absorptions are carried out over; 
mercury in one absorption vessel with a comparatively small volume 
of tho particular reagent, which is always used fresh and is at oneb* 
.discarded after use, the absorption vessel being rinsed out with 
dilute sulphuric acid before the next reagent is used. i'S 

The reagents that we have employed for tho different constitueni| 
are as follows, the absorptions being made in the order named ; "f 

Gas. Beagent. • 

Ammonia Dilute sulphuric acid (10 per cent.). - 

Benzene' Concentrated sulphuric acid (D I'O). 

Hydrogen sulphide Acidified solution of copper sulphate. ^ 

Cwbon dioxide Fotassium hydroxide solution. - 

Oxygen Strongly alkaline pyrogallic acid. ..vitj 

Acetylene Ammoniacal silver chloride solution. 

Ethylene Bromine water with potassium bromide 

Carbon monoxide Ammoniacal cuprous chloride solution, 

The gas remaining after these absorptions is passed into 
of exhausted gl^s bulbs containing oxidised” palladixun^ 
cipitate heated in a water-bath to 90°. Heating is continued during 
ten minutes, the bulbs allowed to cool, and the residual gases, witii- 
^swu by means of a mercury pump and measured. The clumge 
in volume observed is taken to bo due to removal of hydrogen by 
.the palladium. . • < 

e^lc^ion analysis is then made in the manner. ^ 



BUBOESS 

LiJSe detail! of expeijinenta with four siunole!- ojl mal a™: • 

^ tables following. " ^ 

|;.,,The distillation temperatures recorded are the retort i 
^atures, not those existing in the coal The temperature ' > 

poal itself reaches the retort temperature at the end of two 
(thus, in a special experiment made to test this point, in 
thermocouple was embedded in the coal itself, the temoe * 
recorded immediately after the insertion of the retort in the ^ ' 

were as follows: .’“'■ace 

^ Retort. In gojj 

‘ : 830- 400" 

After half a minute 790 5 g 0 

After one minute 815 ygQ 

After one and a half minutes.. 835 835 

^ ^After two minutes 840 840 

The records of the rate of evolution of gas are taien frotn tls^ 
moment that the pressure in the apparatus reaches atmospheric 
pressure. The volumes are not corrected for variation in ten. 
perature and pressure. 

’ . The total quantity of gas evolved is calculated per gram of ash. 
free dry coal as " nitrogea-free ” gas at 0 ° and 760 mm. 

The different constituents of the gas mixtures are calculated u 
percentages of the nitrogen-free mixture, From 1 to 4 per cent, of 
uitrogBU is usually found in the mixtures, hut since this may 
partly be due to the presence of traces of air in the retort con- 
nexions, or to error in analysis, it is thought best for the purpose 
sf comparison to assume that the gases are free from nitrogen, 
j^i.The quantities of tarry matter and of total volatile matter are 
calculated as percentages of the ash-free dry coal. 


ST" ' 

■ . Coal A (Bifummous). 

■Co&l from the^^tofts Silkstone Seam. The pulverised nut coal, 
if ter passing through a 240-mesh sieve, had the following ultimate 

uialysis : 

Carbon 80'50\ 

Hydrogen 5*45 1 

Oxygen 9*70 !• Per cent, of ash-free dry coal. 

Nitrogen 1-42 

Snlphur 2 93j 

nn^ it contained 5*51 per cent, of ash. 



XHS 'VqI.ATILK CQK«TITUENTS of ^pOAt.,:« . 


1925 


Table I. 


B.ate of l^voluti^ of Gas at Different fem^eraiures. 

Total gaa ^ grama of coal; measured at atm^plieric tem-; 

perature and pressure. ^ • 

Distillation temperature, 


Irt minute JO 

2Dd 

$rd „ 

4th „ 

. 5tli 

r V 

Total firatSminutea.. 


5 

15 

15 


600" 

o 

o 

750 

800 

900 

1000 

1050 

1100 ; ^ 

C.C 

C.C. 

C.C. 

C.C. 

C.C.J 

c.a 

c.c. 

C.C. 

40 

25 

50 

25 

90 

45 

145 

75 

225 

125 

300 

145 

375 

90 

{550 in ilr«t three 

IS 

25 

25 

35 

50 

30 

25 


10 

15 

15 

25 

25 

25 

15 

10 

5 

10 

10 

20 

20 

5 

10 

5 

95 

125 

185 

300 

415 

505 

515 

565 

22 

30 

30 

60 

50 

60 

25 

30 

13 

15 

25 

25 

15 

15 

15 

5 

25 

35 

35 

27 

- 20 

25 

15 

25 

15 

10 

15 

13 

15 

15 

15 

15 

10 

10 

5 

10 

10 

25 

15 

5 • 


With distillatioi i at 450° and 500°, 25 c.c. and 60 c.c. respectively 
vere evolved, the total duration of heating being two hours. 


Table II. 

Volatile Constituents 'Evolved at Different Temperattiret. 
Per cent, ash-free, dry coal. 


Distillation tem^Hii'alure. 


450" 600 600 

700 

750 

800 

900 

1000 

1050 

ilop 

Total volatile matter : 
910 18-79 28*37 

32*30 

34*04 

36*30 

33-05 

38-30 

38*80 

38-^ 

Tarry matter ; 

4'29 9-05 13*66 

U'08 

16*20 

13-50 

12*25 

10-40 

10*90 

9*00 

The condensed products at distillation temperatures of 450*^ and 
500® were light-coloured oils. 


The coke remaining after all distillations up to and including 
that at 800° was dull black in colour, and had a tarry odour. 
Above this temperature the coke was greyish-white and lustrous, 
and free from any odour of tar. 




;XAIILKmfW 

itage Con^poiition of Oat Evolved at Different Temptretu’" 
Calculated as “ nitrogta-fiee ” gas. i ‘ 


Distillatioii temperature. 

600 

600 

700 

750 

800 

900 

1*35 

1‘40^ 

1-601 


/1-06 

I'OO 

4-85 

5-20* 

3-40 


13*65 

3-30 

3-60 

'3*50 

4*05 

3*30 

1*70 

1-70 

0'35 

— 

0-40 

_ 

_ 


1*65 

1*80 

105 

0*76 

0*90 

1-40 

6-45 

7*10 

7-00 

9*40 

11-85 

33-65 

16-60 

26*60 

32-70 

41*65 

48*55 

65-70 

37-55 

35-20 

84*60 

29*90 

26*10 

16-95 

27-60 

19-20 

14 30 

9*80 

6*25 

6-00 



Table TV. 

^ i; 

^Total Volume of Oat Evolved per Gram of Atk-free, Dry Coal at 
^ifferent Temperatures, and Volumes of Principal ComlittunU. 

DistOlation temperature. 



450" 600 600 700 760 800 900 1000 1060 11^ 

C.C. C.C. C.C. e.c. c.c. c.c, c.c. c.c. c.c. o.c. 

12 00 29-90 90-00 124-00 164-00 218-00 268-0 306-0 315 0 327-D 

0- 84 6-00 26-4 40-55 64 20 105-80 149-8 172-0 178-0 186-2 

3- 00 11-25 34-9 42-90 46-05 66 90 45 5 53-5 63-6 67'5 

4- 10 8-25 19-0 17-70 15-10 13-30 16 1 10-8 15-3 11-1 

1- 04 1-95 7-0 9-80 14-45 25-80 36-6 46-0 46 6 51-8 

0-10 0-46 1-7 2-00 1-15 1-95 3-7 6-0 4-9 60 

j;The numbers for hydrogen, methane, ethane, and carbon 

P Jnoxide are shown graphically in JFig. 3. 

AH the data obtained indicate that there is a “ critical " period 
la the decomposition of the coal between 700^ and 800® The 
of evolution of gas and the total quantity evolved per gram 
^ nearly doable at 800® what they are at 700°; the curve for 
tbhii^ Tola^|matter shows a marked change in character, becoming 
steeper aF^ point given by the distillation at 750°; the quantity 
of tarry ;pr(^uct8 reaches a maximum at 750°; whilst the total 
quantityl-X)f h^drc^en evolved is more than doubled between 700® 
change in the character of the curve being very 

marked (FidR). 

^ ^ aotewdUhy fact regarding the composition of the gases is the 
K^Si^'of a high percentage of ethane in the.gasea evolved at 
the percentage decreasing progrpsively 




.^en the retort is first pushed into the furnace; and that th^ 
appearaUce in the final products is due to their having beeniBwept 
out of the retort as the rat© of evolution of gas increased, ai^d -.thus 

It may here be remarked that ethane exists, ia quantity up to 5 per.cent.,\it) 
®aay samples of ordinary lighting gas ; a fwjt which appears to have escaped, geaer^ 
account, to a certain extent, for the diwrepancy-%,ao^l oft|d 
w^ed between the calorific value of lighting gas as detennin^ direetlv&d''is 
; from analysis.^ ^ 


^iy wpid at ^TSO, «id ‘at^®)0» it la pia^alfy kstanl^ ® 
^•ile greatest interest attadies to.thj quantities of hydroir”' 
^methane found in the gases. At a temperature of tSi/? 
Is' a sudden inereaqp in the total quantity of hydrogen evolved 
;.the r^ of increase is maintained fairly regularly up to 9O0«*°** 
,■ ‘The qtiestion arises as to the nature of the reaction reBponskl' 
for the, evolution of this hydrogen. It cannot be, as his 
suggested, that hydrogen is produced at the expense of methan^ 
the total quantity of the latter gas evolved undergoes v 
^tle variation, as is ahown*in table IV, and graphically in pj, ^ 
ill I* might, however, be contended that the fact that the total 
:q^tity of methane evolved undergoes little or no variation after t 
id^illation temperature of 750° has been attained, is due to tli 
^ that, at each of the higher distillation temperature*, a gi^ 
Iqhantity, is evolved during the initial stage of heating up of tl 
|oal; and that as soon as the temperature in the coal rises above 
Certain point, any further methane evolved is at once 
its elements. 

|jB6ne and Coward have shown (loc. cit., p. 1206),' however, that 
^ethane is comparatively stable when heated in a porcelain tube 
|6, temperatures below 1100°, only about 50 per cent, being decom- 
|6sed after one minute’s heating;- whilst at a temperature of 786“ 
g4he retort temperature in our experiments correepouding with the 
toximum rate of evolution of hydrogen — 10 per cent, only was 
Recomposed at the end of an hour’s heating, 
r Moreover, the carbon deposited during the course of the thermal 
d^mposition of methane is a characteristic hard and lustrous 
variety, almost metallic in appearance, and can readily he detected. 

have been unable to detect the slightest trace of such carbon 
Reposit belo^ ,900° distillation-temperature, although at 1050“ i| 
i^u^tity just sufficient to weigh could be brushed off the 
the platinum boat and retort. 

^Hydrocarbons of the ethyllne series yield a greater quantil 
In^iaue than of hydrogen on decomposition below 800°, ar^ 
subcase the quantity present is insufficient to account for the 
increase in hydrogen. 

Wo’ are inclined to believe that, at a temperature of about 750“, 
^“^qnore of the higher hydrocarbons of the paraffin series 
1 undergoM rapid decomposition, yielding chiefly hydrogoi 


•J ^ k r 1 ^ O «■ - 

mhimj-deaJmposition at lower temperatures yielding methane, 

a 'QTlrl K<ir/7v/\fTa*i Wa vtaimd- in <'f 



hydrogen. We are studying this point in 
part of this iuvestigatjon. 


connerion" 
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Coal Irom AbertiUery, South, Wales. The pulverisell nut coal, 
jter passing through a 240 -m€ 3 h sieve, hafethe following ultimatg 
aalysis: 


Carbon 85 ‘72^ 

Hydrogen 4'93 

Oxygen 7*34 

Nitrogen 

Sulijhur 0 02 


Per cent, of ash-free, dry coal 


ud contained 7-65 per cent. 


of ash. 


Table I. 

Rate of Evolution of Ga& at Different Temperaturee. 

Lotal gaa from 2 grams of coal; measured at atmospheric tem- 
perature and pressure. 

Distillation temperatare. 



600* 

700 

800 

900 

1000 

1100 


. c.c. 

e.c. 

c.c. 

C.C. 

c.c. 

c.c. 

During 1st niinuto 

— 

60 

100 

200 

320 

475 

„ 2n(i „ 

— 

35 

70 

105 

130 

45 

,, • 3i'd ,, 

— 

25 

40 

50 

25 

50 

,, 4th „ 


20 

25 

15 

15 

5 

„ 5th „ 


10 

15 

10 

10 

5 • 

Total fii-sL a minutes... 

70 

150 

250 

380 

500 

500 

Next 5 minutes 

30 

30 

50 

50 

46 

40 

„ 5 „ 

20 

25 

50 

20 

10 

5 

„ 15 

20 

20- 

30 

25 

20 

15 

„ 15 ,, 

10 

20 

20 

5 

15 

5 

„ 30 „ 

10 

5 

15 

20 

10 

5 

Rith a distillation temperature pf DOO®, 

65 

C.C. were 

1 

1 


Ipring two hours. 


Table II. 

Volatile Constituents Evolved at Different Temperatures. 
Per cent, ash-free, dry coak 


Total volatile matter 
Tar^inattcr 


Distillation tomperatiiTe. 

500“ 600 700 800 BOO 1000 1100 

13-40 21-17 26-68 28-9d 30-14 31-36 31-50 
7 00 10 02 • 7-36 10*56 9-67 9-19 8'21 


10 (w aiter the distUlations at 900°, 1000°, and 

li'stiii S'^^yisl-white and lustrous; that remaining after the 

compact. 

^ oes not swell so much on coking as does coal A. 
iCVil. r . fi ' 
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BURGESS AND WHEELER; 


Table 111. 


Percentage Comgotition of Gat Evolved at Different Ten 
Calculated at “ nitrogen-free " gat. 


Pcmiurt,^ 


Distillation temperature. 



500* 

600 

700 

800 

900 

1000 

iioT' 

KH, ... 

.. 2 00 

0 70 

liO 

0-85 

nil 

nil 

Till 

... 

.. 4-40 

3-55 

2-40 

2-00 

1 85 

1'45 

nii 

2 '25 

CO, ... 

.. 8-95 

3-20 

3-40 

2-50 

1-65 

1-20 

1 '40 

cA ••• 

.. 0-45 

0 30 

0 30 

0-05 

0 05 

0-10 

O'oO 

CgH, ... 

.. 0 90 

ro5 

0-05 

070 

1-05 

I'io 

1'55 

CO 

4 70 

6-45 

7-45 

9-80 

11-2.5 

13-55 

13 00 

H, 

.. 800 

25 05 

34-75 

50-80 

57 05 

59-SO 

60 '/O 

CH, ... 

.. 64-50 

47-20 

46 25 

28-60 

21-80 

19-25 

18'80 

CaHg ... 

.. 1105 

12-45 

4-25 

4-70 

5-25 

3 10 

180 


Table IV. 


Total Volume of Ga» Evolved fer Gram of Ath-free, Dry Coalai 
Different Temperatures, and Volumes of Principal ConstitumU 


Distillation tcm})eratm'e. 



600“ 

600 

700 

800 

900 

1000 

IlOd' 


c.c. 

c.c. 

c.c. 

C.C. 

c.c. 

c.c, 

c,c. 

Total gas .. 

33 50 

83-00 

136-00 

208-00 

254-00 

296-00 

312 -M 

H, 

270 

20 80 

46-95 

J05 70 

144-95 

177-00 

18!5'45 

CHa 

21 60 

39-20 

C-2-45 

59-50 

55 50 

67-2.5 

58'G9 


3-70 

10 35 

5-75 

9-80 

13 35 

9-15 

6 60 

cb.,., 

1-65 

5*35 

10-05 

20-35 

28-55 

40-1,5 

40-53 


The general behaviour of this coal on heating h similar to tliat 
;of coal A. This is seen most clearly on comparing curves showkg 
the volumes of the constituent gases evolved at the difierent tern* 
peratures of distillation. 

A sudden increase in the quantity of hydrogen evolved is again 
apparent at a temperature lying between 700° and 800°, whilst 
the quantity of methane evolved remains remarkably constant at 
all temperatures above 700°. The presence of “methane-carbon’ 
could only be detected after the distillations at 1000° and 1100°. 

The quantity, and the ' percentage, of ethane uvolved is con- 
siderably less at all temperaftures than in the case of coal A. 


Coal D (Semi-hituminous). 

Coal from Penrhycyber, South Wales. The pulverised nut coal, 
after passing through a 240-mesh sieve, had the following ultimate 


analysis : 

Carbon 90‘72'| 

Hydrogeu 4-231 , 

Oxygeu 1-25 J- Per cent, of ashdree, ary uoal. 

Nitrogen 2 99 1 

Sulphur O'SlJ 


and it contained 3'5 per cent, of ash. 



the volatile cosstitcekts op coal. ; 1931 

Table I. 

Mate of Evolution of Gas at Different Temperatures. 

Total gas from 2 grams of coal; measured at atmospheric tem- 
perature and pressure. 




DUtillatlou temperature. 



foo” 

800 

900 

1000 

1100 


C.C. 

C.C, 

c.c. 

c.c. 

c.c. 

During 1st minute 

— 

90 

175 

300 

550 


— 

60 

120 

150 

50 


— 

40 

60 

25 

15 

’’ 4th „ 

— 

25 

30 

25 

10 

„ 5th ,, 

— 

15 

15 

10 

10 

Total filst 5 ininutea 

100 

230 

400 

510 

63D 

^'ext 5 minutes 

r. 

25 

55 

45 

40 

20 

20 

30 

15 

10 

10 

” 15 „ 

20 

50 

30 

10 

10 

„ 15 

10 

15 

15 

5 

5 

„ 30 

10 

10 

10 

5 

5 


With distillations at 500° and 600°, 30 c.c. and 114 c.c. respec- 
tirely were evolved, the total duration of heating being two hours. 


Table II. 

Volatile Constituents Evolved at Different Temperatures. 


Per cent, ash-free, dry coal. 





Distillation tvmpmtiiie. 



Tiital volatile matter 
Tarry nialter 

500" 

3 54 
0-99 

600 

7-71 

2-10 

700 

10-47 

2-85 

800 

14-40 

2*50 

900 

16 75 
1-73 

1000 

17*34 

2-07 

1100 

19 ’00 
not 

estimated 


The coke did not appear to cake at all until a temperature of 
800° had been reached ; it swelled very little. 


Table III. 

Percentage Composition of Gas Evolved at Different Temperatures. 
Calculated as nitrorjen-free*' gas. 

Distillation temperature. 



500" 

000 

700 

800 

900 

1000 

llO? 

nh,,.. 

. 3-10 

_ 

0-80 

0-60 

0-30 

0-20 

0-10 

Il3‘" 

370 

1*95 

1-40 

0-75 

0 60 

070 

0-46 



— 

0-20 

0*35 

0*30 

0‘25 

0-25 


. 6-85 

2-85 

1-60 

1 40 

1*35 

1 00 

0-20 

'-s'-lj... 

. 0'05 

0-20 

0*10 

nil 

nil 

nil 

nil 


• 0'70 

0-90 

0*80 

nil 

0-40 

0-25 

0-35 


• 4-60 

3-95 

3-85 

6 30 

9-30 

10-20 

ll'lO 



3675 

43-30 

59-65 

66-50 

69-90 

72-90 



48 50 

45 -OO 

28-35 

20-65 • 

14-45 

12*85 


• 1370 

4-65 

2 05 

2 50 

1-60 

2 95 

1-80 


6 L 2 



J93J BUROESS AND WHSBBER; 


Tabes IV. 

Total Volume of Gas Evolved per Gram of Ash-free, Dry Cod ^ 
Different T^perawes, and Volumes of Principal CoMtituui, 
DistiiUtion temperature. 



500'’ 

600 

700 

800 

900 

1000 

iii 


c.c. 

C.C. 

C.C. 

C.C. 

C.C. 

c.c, 

c,c. 


. 13'00 

56 00 

94 00 

193 00 

248-00 

288-00 

333-00 


. 205 

20-60 

40-70 

115-20 

162-60 

201-30 

242-70 

c4, 

n-K- 

8-45 

27-30 

43-20 

5470 

51-20 

41-60 

42-80 

. 1-80 

2-60 

2 00 

4-80 

4-00 

8-60 

6-00 

S)‘..:.: 

0-60 

2-20 

8-60 

12-20 

23-10 

29-40 

36-90 

... 


Coal B {Anthracite). 





Coal from Pontyberen, South Wales. The pulverised nut cmI, 
after passiug through a 240-mcsh sieve, had the followng ultmife 
analysis : 


Carbon 9i5'66 


Oxygen 2 20 [ Per cent, of ash-free, dry coal 

0 99 1 

Sulphur 1‘Oij 


and it contained 3'9 per cent, of ash. 

Tabie I. 


Bale of Evolution of Gas at Different Temperafum. 

Total gas from 2 grams of coal; measured at atmospheric tem- 
perature and pressure. 


Distillaliou tenifcratnrc. 
700^ 800 900 1000 


Tioo 


c.c, c.a 


During 1st minute 


50 

,, 2iid 

— 

25 

„ 3rd „ 

— 

25 

„ 4th „ 

— 

20 

5tb „ 

— 

20 

Total firstSiuinntes... 

15 

140 


40 

50 

, 6 

— 

20 

'' 15 ” 

20 

30 

„ 30 „ 

5 

10 


o.c. 

120 

95 

40 

30 

15 

300 

43 

10 

20 

5 


With a distillation temperature of 600“, 50 
during two hours. 


c.e. 


250 

S76 

100 

75 

25 

15 

20 

10 

10 

10 

405 

435 

40 

15 

15 

10 

5 

25 

5 

15 

c.c. 

v^ere evolvet 



'P'oZ'urnes {e.c. 


the volatile CONSTITDEKTS -OF COAL. * 1933 

Fia. 4. ' 

Coals D sod B. 



Temperatures. 


Taule II. 

Vohtile Constituents Evolved at Different Temperatures. 
Per cent, ash-free, dry coal. 

Distillation tenjperatore. 

80? 7 M 800 1000 iioo' 

3'67 3-76 6-18 7-82 8-77 12'60 

0-22 0-40 0-95 0-80 0'22 not 

estimate 


Total volatile matter 
tarry matter 
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THE VOLATILE CONSTITUENTS OF COAL. 


There was no change in the appe^ance of the coal after 
except at 1100° at which temperature some of the particles 
to have caked slightly. 

Fio. 5. 



Table III. 

F ercentagt Composition of Gas Evolved at Different fempemlam. 
Calculated as " nitrogen-free gas. 


Uistilliition temperature.. 



600* 

700 

800 

900 

1000 

1100 

NH, 

.... 4-35 




__ 


nil 



... 1-20 

2*45 

1-35 

1-35 

r55 

0-7.5 

00 , 

... 5'55 

^-45 

1-35 

1-55 

0-25 

1-45 

CpH„ 

... nil 

nil 

nil 

nil 

nil 

010 

CA 

... 0-10 

0*20 

nil 

'0-25 

0-25 

nil 

CO 

... 6-65 

7-86 

670 

9-85 

9-70 

1400 

H, 

... 29 35 

47-30 

68-65 

70-50 

75-85 

74-10 

CH4 

... 6170 

36-60 

21-05 

15-95 

11-40 

8-S5 



... I'OO 

2-05 

0-90 

1-05 

1-50 

0-15 
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Table FV. 

fold vdwmt of Gas Evolved per Gram of As?t-free, Dry Coal at 
Different Temperatures, and Volumes of Principal Constituents. 

Distillation temperature. 



^600“ 

700 

800 

900 

1000 

1100 


C.C. 

C.C. 

e.c. 

C.C. 

c.c. 

c.c. 


... 20-5 

440 

133-0 

193-0 

230 '0 

272-0 


60 

20 '8 

91 -3 

136-0 

173-5 

201-5 


.. 10'6 

16i 

28 0» 

30 8 

26-2 

24-1 

C^Hj 

.. 0-2 

0*9 

1-2 

2 0 

8 4 

0-4 

CO 

1‘3 

3-5 

8-9 

18-0 

22-3 

39-8 


These two anthracitic coals, D and B, serve to show the difference 
n heliaviour from the hituminous as regards the gases evolved at 
listillation temperatures above 700°. 

There is the same abrupt increase in the quantity of hydrogen 
jvolved between 700° and 800° (Pig, 4), but the rate of increase 
3 maintained up to the highest temperature employed, namely, 
.100“, whereas, in the case of bituminous coals, as exemplified by 
loils A and C, the rate of increase falls off above 900° (Pig. 6),. 

In the case of coal D (semi-bituminous), the total quantity of 
[devolved by distillation at 1100° is greater than in the case of 
he two bituminous coals, although at 700° it is less. The first 
jroducts of distillation of the anthracitic coals are probably not 
ash as will allow of the recombination to any great extent of free 
insatnrated residues to form more complex molecules, as uppers 
0 be the case with bituminous coals yielding greater quantities of 
arry matter, 

Altofts, 


CCV.— TAt; Viscositij of Certain Amides. 

By Aldeet Eenest Dunstan and Albert Geobge Mussell. 

EE peculiarly constitutive nature of viscosity confers on it con- 
iderable value in discriminating between two possible types of 
ttucture. The amides may react as though they possessed the 

»rarafe R’Cd'NHj or R-C<^y (Tatel and Enoch, Ser., 1890, 

3, 1550, Lander, Trans., 1903, 83, 418), although by comparison 
' ' a genuinely hydroxyiminic compound, such as glycollimino- 
Voegelen (Ber., 1901, 34, 3142) regard 
^ 3 as the correct formulation for the amides. From a 

ysica point of view the amides are undoubtedly associated 
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(Auwers, Zeiuch. •physihd. CAm-Kl893, 12, 689; 1894 IB 
1687, 23, 449 ; 1899, 30, 521), anime fact that they form 
compounds (Etherley, Trans., 1901, 79, 413) indicates tiat 
group -CO-NHj possesses considerable residual afSnitj. 
support of the usual amidic structure may be cited the v " 
Hantzsch and DoUfus (Ber., 1902, 35, 226) and Schmidt 
36 , 2459). Fawaitt {Proc. itoy. Soe. Eiin., 1904, 25, sn’f 
that the fatty amides in aqueous solution were non-electrolytic aj 
gave normal depression of the freezing point. The same chemist 
(ElectrocAemiit and Meiallurffist, 1904, 3, 664) determined the 
viscosities of a few amides in aqueous solution, and showed thit 
the viscosity increased with increasing molecular weight. 

Meldrum and Turner (Trans., 1908, 93, 876), in an ebullioscopij 
examination of a considerable number of amides, found that 80 per 
cent, of those used were associated in benzene, 80 per cent in 
ether, 80 per cent, in chloroform, 10 per cent, in acetone, 45 per 
cent, in water, and probably 20 per cent, in ethyl alcohol. They 
connected these results with the dielectric constants of tlic solventi 
and considered that the carbonyl group or the nitrogen atom wai 
the centre of association. 


Turner and Merry (Proc., 1910, 26, 128), using Ramsay and 
Shields’ method, state that all the amides investigated by them are 
associated. 

The object of the present work was to investigate the viscosity of 
the amides with the view of detecting any hydrosylic nature, lot 
structure has been found to affect very materially tliis property 

in aqueous solution. Again, if the amides possessed the 

group, then, in pyridine solution, salt formation would probably 
occ’ur, with enhanced viscosity. Further, the viscosity of the amides 
in the free condition had not been previously .Investigated, and it 
was'bf interest to determine the equivalent viscosity as being likely 
to throw light on their relative degrees of association. 


Eifebikental. 

The viscosity of a large number of amides, both fatty and 
aromatic, has been determined for the free substances and foi 
aqueons and pyridine solutions. The materials used were as follows: 

Carbamide. — Kahlbaum’s purest, m. p. 132“. 

Formamide. — Kahlbaum’s, redistilled under diminished pressure. 
2'916 grams, boiled with alcoholic potash (70 c.c. of I'lSBiF), 
used, after boiling, 16'25 c.c. of i7-sulphuric acid, whence 
HC0'NH2=96'7 per cent. Boiled with decomposition at'304 / 
758 mm. (208“ corr,); b. p. 141“/65 mm., 136“/50 mm. Bruh] 
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~thi: raoosiTr op cEETAtN amides. 

^htnd. Phem.,T^, 16, 214) gives b. p. 111—11^“/ 

Kailbium’s, m. p. 82°, redistilled b, p, 215-5°/ 

749 lain- 

Pfopojiflmide.— Kahlbaum’s, ro. p. 80—81°. 
s-BulyramWe— t». p. 116°. 
riioearSa»«iie.-- Sebuchardfc’a, m. p. 149°, crystallised from 
'sater. 

tceiasSyc.— Prepared from aniline, recrystallised several times 
{„m water, m. p. 112°, b.p.283°. 

Kahlbaum’s, recrystallised from hot water, m. p., 

128 °. 

imjsfiWe.— Schucbardt's, m. p. 160°, crystallised from alcohol. 
fhiocarianUide. — Schuchardt's, recrystallised twice from alcohol, 

E, p. 153°. 

l/el/»yl«e«(n»!7ide.— Prepared from metbylaniline, recrystallised 
from alcohol, ui. p. 101°, b. p. 237°. 

Diphent/lcariamiie (carbanilide).— Prepared from ketobem- 
oxarole and aniline, crystallised from much alcohol, m. p. 234° (in 
sealed tube). 

{lielAotie.— Kah.baum’s, m. p. 51°, b. p. 179°/749 mm. 

Opmric Acid. — Kahlbauin’s, recrystallised from hot water. 
/'omom’Kde.— Schuchardt’s, recrystallised from hot aqueous 
alcohol, m, p. 46 — 17°, b. p. 271°. 

PUhdunil. — Schuchardt’s, m. p. 205°. 

Phthalimide. — Schuchardt's, recrystallised from alcohol, m.. p. 
230°. 

Solrenfa—Conductivity water, pyridine partly from Kahlbaum, 
dried over potassium hydroxide, h. p. 114— 116°/742 ram. (core.), 
partly from crude coal-tar pyridine fractionated with a long rod- 
aud-disk column, b. p. 116°. 

Magnitudt of iPs^pcrimental ^’rror.— Densities were taken in 
Spreagel pyknometers of 2 c.c. cap.'icity. Two determinations were 
made, and these usually agreed within a milligram. The density ^ 
error is not greater than 0'05 per cent. Times of flow were taken 
until about five concordant results were obtained agreeing within 
one second; as an example the following may he quoted; 

Butyramide, 16'88 per cent, in water. 

3'2r4"; 3' 27-4"; 3'27'6''i S'2r-6''; 3'27-7‘'; S’ 27-6". Average =3' 27 '53". 
Givstest mean error=0-17 sec. 

The viscosity error may be taken as ±0-1 per cent. 

0 Obtaia the equivalent viscosities, two or more determinations 
ete made at different (low) concentrations. A curve was then 
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drawn practically linear near the W“; ®y tfe 

Bivalent concentration 30 low as mol. wt./20, it was possible to 
interpolate from this linear portion, and so obtain a more correct 
value than could he observed directly. 

The viscosities at high temperatures are not so accurate, since it i, 
very difficult to secure effective thermo-regulation. An esampij 
will illustrate the method: 


Temiieratnro 
at start. 
104 -a* 
105*0 

104- 8 

105- 0 

Averngo 


Tem]>eratvire 
at end. 
105 0* 
103-8 
104*6 
105*7 


Time of flutp. 
5*2$ 

5*31 

5*27 

5*27 


temiieratUTC 104*8 


Average r»-282 


The viscosity error is probably +0'5 per cent. 

The following tables show the results obtained ; the figures m tit 
first column representing percentages of the substance in the sohtnt. 


Table I. 


Amides in Aqueous Solution at 25°. 


(1), Carbamide— 



Density. 

1-02 

1*000 

8*18 

1-018 

11*89 

1-029 

15*47 

10S3 

23*12 * 

1-059 

33*28 

1-087 

38*13 

1-102 

46*18 

1*125 


(2). Fomamidc— 


1'7U 

0-9999 

40*22 

1*054 

52*2 

1*069 

75-42 

1-115 

79-15 

1*118 

100 0 

1132 


(3). Acetamide— 


0*78 

0*9977 

6*82 

1*001 

17-69 

1008 

25-95 

1015 

37-21 

102-2 

69*26 

1*038 


Vittcosity. 
0*00895 
0*00939 
0 00909 
ft-01035 
001'>$8 
0 01252 
0-01348 
0 01561 


0*00921 
0-01182 
0*01283 
. 0-02101 
0-02275 
0 -0331* V 
0-0326* f 


0 00890 
0-00991 
0 01232 
0*01458 
0*01875 
0-04412 


(-1). Proptonauiide— 



Density, 

Yisfoslty, 

1*245 

0*9974 

0-00919 

5*65 

0 9984 

0'0I02S 

11*71 

VOdO 

0-01188 

22*18 

1005 

o-oiwn 

41 *48 

1*011 

0-0!i030 

7065 

1*011 

0-05981} 

n-Btdyramvk— 


1-02 

0 •997*2 

0*00903 

8*11 

0-9974 

0’0n22 

16-88 

17-92 

0-9984 

0-908? 

O'0U58 

fl'Oiaii 

, Formic 

acid— 


3 05 
27*38 
73*85 
100 0 

1 004 
1*060 
1101 

1 -209 

O'OOOO' 

O'OlO-ll 

O-OliifS 

O'OISSO 


* From two specimens from Kahibaum. 
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Amdes in Pyridine Solution at 25 . 



Density. 

0- 9949 

1- 019 

Viscosity. 

0-01251 

002019 

3-87 

16'27 

0-9794 

0-9959 

0-00987 

0-01881 


0-9839 

0 9971 

O-OIOS.*! 

0-01331 

■r.rinilidi:-' 

5-40 

9 02 

1275 

0-9829 

0-9902 

0-9964 

0-01027 

0-01121 

0 01 -252 

hi^rhaniluh— 
p40 0'9919 

U'5t I'OOS 

0-01159 

0-01416 

^.clhyhcctanUe— 

t-M ' 0'9796 

11-2 0-9819 

16-44 0-9814 

0-00987 

0-010-22 

0'yi082 

'arknih'dc^ 
5 69 
'•19 

0'98U 

0'9862 

0-01045 

0-01079 

9-09 

14'96 

0-9832 

0 9899 

0-01070 
0 01202 


Propionamide 

7-92 

Density. 

0-9769 

Viscosity. 

0-01047 

13-66 

0-9789 

0-01208 

23-75 

0-9817 

0-01615 

Ci/anuric acid — 

3-20 0-9874 

0 01038 

Fonmnilidc— 

10-32 

0-9903 

0-01089 

19-14 

1-004 

0-01335 

PlUhalaxil — 

3-55 

0-9S21 

0 009606 

PUhalmide- 

5 •0.5 

0-9876 

0-009878 

n 93 

1-006 

0-01182 

Formamide — ’ 

7-77 

0-9871 

0-01064 

11-10 

0-9935 

• O'OlieO 

17-12 

1-0007 

0-01365 

AccUmidc — 

.5-65 

0-9814 

0 01005 

8-51 

0 9826 

0 01088 

1 CarhamUk^ 

\ 0-91 

0-980-2 

0 00939 

1 Ttjrxdhic*— 

1000 

0-9746 

0 '00884 


* Hartley, Thomas, and Applebcjr (Trans., 190S, 93, 544) give 0'00885. 


The Viscosity of the Amides at High Tem'peratures. 

To obtain comparable information as to tlio relative state of 
wsociation of the amides, it was necessary to work at somewhat 
elevated temperatures, seeing that propionamide melts at 81*^ and 
acetamide at 82°. A description of tlio apparatus used may he of 
interest. 

A large beaker filled with cylinder oil of high flash-point was 
supported on wire gauze and jacketed with asbestos paper, through 
which two opposite longitudinal slits were cut for observations of 
fte viscometer. Through the metal lid passed a thermometer 
graduated in fifths of a degree, a stirrer connected with a Henrici 
motor, and the viscometer. The latter was designed, with the 
view of increased accuracy in filling. The usual method (Ostwald, 
^hmcVhemical Measurements, 1894, 163) is to run in a known 
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volume of Uquid from » pipette. This is ( ^ ^ 

•wbrfcing with- a substance which » seM “ the ordmarj |jj^| 
perature, unless the pipette can be kept at a sufScjently hig]) 
perature, so that the instrument shown in Fig. 1 was used. Itj, 
of the Ostwald type, and merely possesses two etched lines st tit 
sam^ level on the same limb. The viscoine|^ 
is cleaned and dried, and the compound mJa 
observation is distilled into it. Where distillation 
is impossible, the melted substapce must he Sltend 
in. Unless filtration or distillation is resorted to, 
it is practically impossible to secure freedom 
from particles of dust, which will inevitably 
choke the capillary. This is the most ferfih 
source of error in viscometry. The instramenl 
filled just above the marks is placed in the oil- 
bath, and levelled by means of a gravity bob 
bung from the supporting clamp. After temaii 
ing for ten minutes to attain the bath tern, 
perature (a thin flame obtained from a Buniei 
burner after unscrewing the chimney, and coo- 
trolled by a long lever on the tap, gives escelkt 
temperature regulation), the liquid is adjusted to 
the marks by a capillary pipette, and times of 
flow are taken and averaged. Absolute densities 
were measured in a 10 c.c. bottle-shaped pyho: 
meter filled with fused compound. A ccirectim 
was appUed for the known coefficient of expnsion 
of the glass, the volume' being determined at 

and 45° by the water content. . , ■ n 

The viscometo was calibrated with etffylene dibromide m th 

following way i , j 

Log viscometer constaot= log r, - log time - log density, 
i At 105° „ for ethylene dibromide -0-00639 (Thorpe and Bodger). 
•7, „ =0-00562 

Time of’floi at 105‘’ = 77-4 secs., and at 120“=71-9 secs. 

Density at 105°= 2-009, and at 120°=l-979. 
whence log fi„=5-6138, and log^f,a,“5 „ j 

Hence the viscosity of a compound at 120 or 
from the equation x time X density. ^ 

The ethylene dibromide used for this purpo 

749 mm. 
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Table IL 

Amides at High Temperaturts, 


105 °: 

Pormamide-"* 

Acetamide. 

propiouamide 

Uretliaue 

120 “: 

Pormaiiiide 

Acetamide 

IVopionamide 

Ilrelliaim 

Formaudide 

Acetanilide 

Methylacetanilide,.. 


n- 

d. 

MoL wt. i?xl0®/M.V 

0 '00768 

1061 

45 

181 

0-0132 

0-980 

59 

219 

0-0127 

0-933 

73 

162 

0-00916 

1*005 

89 

103-6 


0-00659 

1050 

46 

154 

0-0106 

0-967 

59 

174 

00103 

0-925 

73 

136 

0-00715 

0-991 

89 

77-8 

00165 

1-076 

121 

, 147 

0-0222 

1-034 

135 

170 

0-00818 

0-977 

149 

53-6 


Discussion of Results. 

The Amides in Aqueous Solution. 

Formamide, acetamide, propionamide, ft-l)ut 3 rramide, and cart- • 
oiide were examii id ia aqueous solution. In Fig. 2 are plotted 
le viscosity-concentration curves of the above amides, together 
ith those of formic acid and methyl alcohol for comparison. 

In connexion with formamide, Walden (Zeitsch. Electrochem.t 
308, 14, 718) found a high value for the latent heat of fusion 

)0-4, acetamide being 69'4). Moreover the expression for 

irmamide is 8-31, and for acetamide ll'Sl, giving the coefficients 
f association 1*62 formamide, and 1’17 acetamide. 

The rapid increase of viscosity with increasing amide concentration 
I remarkable, and indicate very considerable association on the 
art of these compounds. Comparing formamide and formic acid, 
hich yield curves of similar type up to a concentration of 30 per 
3nt., it is evident that beyond this limit the formamide curve rises 
:ceply until the relatively high viscosity 0'0326 is reached for the 
ure substance. 


Now it has been shown that the quantity x 10® has a series 

^ J/.K 


mstancy; for example, for alkyl chlorides it is 37*4, and for 
etones 43'3 (Dunstan and Thole, J^tChim. Phys.j 1909, 7, 204), 
’hilst for associated compounds values in great excess of these are 

Miined. Por formamide, ^ y = 682, and for formic acid this 

spiessioii = 415. There is thus little doubt that fonnamide in the 
TO state is extremely associated, and although these numbers do 
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not give an exact value for the degree of association 
possible, qualitatively, to obtain a very fair idea of 
extents of the molecular complexity. By measuring og 
the values of the viscosity coefficients at equimolecula ''*''**’ 
trations, the following numbers are obtained : 

Mol. wt. Amide. 

73 rropjon.imule 

59 Acetamide in.; 

60 Carbamide 

45 Forniamide 

46 Formic acid , q*; 

32 Methyl alcohol gg 

Fig. 2. 
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The above equivalent viscosities in aqueous solution illustrate the 
dissociating action of the solvent. Formamide is almost completely 
broken down, since its equivalent viscidity ia nearly identical with 
that of formic acid, which doea not exist associated with water in 
aqueous solution. Methyl alcohol, on the other hand, is 
probably associated with the solvent. There is a steady increW 
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in viscosity as the molecular weights of the amides become greater. 
According to Meldrum and Turner (he. cit.), the amides are 
[issociated in aqueous solution with the possible exception of 
tarbamide (formamide was notexamined by them). 

The position of carbamide is interesting, seeing that the curve 
lies almost exactly midway between those for acetamide and 
formamide. Although of nearly identical molecular weight, the 
equivalent viscosity is considerably lower than that of acetamide. 

Here, however, another consideration should be advanced. 
Viscosity is not entirely a matter of molecular mass or molecular 
volume. What may be termed the molecular shape or symmetry 
cannot be ignored, and in accordance with this view it is forSd 
that the viscosity of isoucompounds differs from that of the normal 
isomerides. It may happen that carbamide is a more symmetrical 
compound than acetamide, in which case, although the degree of 
association might be the same, the molecular viscosity would be less. 


The Amides in Pyridine Solution. 

The choice of py-idine was made in the expectation that if any 
tendency existed towards the structure on the part of the 

amides, it would be developed by the well-known basic properties 
of this solvent. With the possible exceptions of thiocarbamide, 
oyanuric acid, and thiocarbanilide, this hope was not realised, but 
at the same time it will be evident from the curve that an 
approximate separation of the amides in the order of their 
molecular complexity is achieved. Pyridine is a dissociating solvent 
(von Laszczynski and von Gorski, Zeilsch. Elektroehem., 1897, 4 , 
299) and, like water, tends to break up the aggregates presented to 
it. It is particularly notewor% that the. amide the molecular 
viscosity of which was smallest in the fused state, metbylacetanilide 
atords the curve with the least upward tendency, that is, the least 
enect on the viscosity of the solvent. Por the sake of comparison, 
iscosi les of the solutions have been measured at equivalent con- 
centrations, mol, wt./20 per cent. 

The order then becomes: 


Mol. Kt. 
45 
69 
U9 

■3 

12] 

60 

123 


, At mol. ^1/20 

Amide. per ceut 

Formamide 0'0093 

0-0096 

Melhylacetauilide , 0-0097 

0-0097 

^opionamide 0 0097 





lliLlialimide 0‘0102 


Atmol. wt./20 

Mol. wt. Amide. l evcent. 

121 Benzamide O'OIOS 

135 AcfUnilide 0‘0108 

76 ThuKtarbaniide 00109 

212 Carbanilide 0 0110 

223 Phthalanil 0 0114 

197 Beuzanilide 0 0116 

129 Oyanuricacid 0 0120 

228 Thiocarbanilide ... 00130' 
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The value for carbamide is not of the ^o ofder ot accuracy ai 
the other, amides, seeing that a concentration of 1 per cent, rvastjjj 
.hipest oitained. If it be granted that the amides in certain 
’ instances do react as acids, then the high molecular viscosities of 
thiocarbanilide and benzanilide would be explained, and tli 
explanation is at le^-t a possible one. But at the same time tie 
non-aeidio nature of the fatty amides is emphasised. The values 
in pyridine solution are complicated therefore by two causes; {]) 
^the dissociation more or less complete suffered by the dissolved 
substance; (2) the effect of any acidic nature of the solute. Wlei 
the. equivalent viscosities in pyridine are compared with those it 
aqueous solution^ it is again noticed that formamide has the lowest 
■ value; this, of course, may be in each case due to the fact that 
it is the most easily dissociated, but it must be emphasised once 
more that the question of molecular symmetry cannot be ignored 
in drawing comparisons based on viscosity determinations. We 
intend extending this research to the investigation of the general 
question of solutions in the amides, and particularly to the question 
of relative viscosities at corresponding temperatures. 

In conclusion, we desire to express our gratitude to Mr. W. E. 8, 
Turner for many useful suggestions and criticism, and to the 
'■Research Fund of the Chemical Society for a grant in aid of the 
work. 

Physioac Cnr.Hie.ii, Labocatoiiv, 

East Hasi Tecmsical C'oli.ime. 


CeVL— iT/te Consliluents of Lephmdra. 

By Fhedbeick Bbldisg Power and Harom Rogessos. 

XTNDER.the title of “leptandra,” the Phannacopffiia 
States ^cognises the dried rhizome and roots 
Linne (Leptandra virpimea, Nuttall), a plan , mentionel 
to the greater part of North America. e 
underground portion of the plant is used me icn 
resinom ndterial obtained therefrom is one of the, prod 
thrname “leptandrin” has been „ spears to h»« 

. '■'The- first chemical examination of leptandra PP 
'W that recorded by B. S. Wape (Proc f 

tl856,:P,. 34), who stated that, “ yjter sutetas**., 

to, gum, and resin, it cwitaina a crjstaiune. 



1945 


THE OONSTlrnENTS OF LEPTAKDRA. 

^aliicli separated from tHe ethereal solution in needles. This sub- 
stance although not further bhai^terised, was considered to repre- 
-enl the active principle of the drug, and for it the name “lep- 
tandrin ” has since been proposed. The same investigator {Amer. 
j rham., 1859, 31, 557) also observed the presence of “a 
siccharme principle having the properties of mannite.” It was 
subsequently indicated by F. F. Mayer (4»tcV J. Pharm., 1863, 
35, 298), and more recently by J. TJ. Lloyd {Pnc. Amer. Pharm, 
Issue., 1880, 28, 421), that the bitter principle .of the drug is a 
ghicoside, although no definite substance of this class had actually 
been isolated. Steinmaun {Amer. J. Pharm., 1887, 69, 229) states 
that he obtained the bitter principle in crystals of a pale lembn- 
vcllow colour, but they yielded no dextrose when boiled with dilute 
sulphuric acid, and their solution gave no precipitate with the 
usual alkaloid reagents. 

It will bo apparent from the brief review of the literature given 
above that, with the exception of the recorded presence cif mannitol, 
nothing of a very definite nature has up to the present been known 
respecting the constituents of “leptandra.” It was therefore 
deemed of interest to subject it to a complete examination, and 
the results ate embodied in the present communication. 

Experimental. 

The material employed for this investigation consisted of a good 
quality of commercial “leptandra," which conformed in its characters 
tu the description given of the latter in the United States 
Pliarmacopceia, 

A small portion (10 grains) of the material was first tested for an 
alkaloid, but the reactions were so slight as to indicate the presence 
of not more than traces of such a substance. 

Twenty grains of the ground material were successively extracted 
in a Soxlilet apparatus with various solvents, when the following 
.UEounU of extract, dried at 100°, were obtained : 

I'ctiok'Uin (1). p. 35— 60") extracted Oil "ram = 0'55 per cent. 

H „ 0-56 „ = 2-80 „ 

Chlm-olom __ l-OO = j-QO „ 

Hind acetalo „ p 55 =3 -26 „ 

„ 2 0.5 „ =14-75 ,, 

Total 5'27 graTiis-26-35 percent 

For the purpose of a complete examination, a quantity (66'56 
uogiams) of the ground material was extracted by continuous 

CO a lou with hot alcohol. After the removal of the greater 
, *'^* 1 -*^ S'lcohol, a viscid, dark-coloured extract was obtained, 

aKiountmg to 19-79 kilograms. 
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Distillation of the Extract with Steam. Separation oj 
Essential Oil. 

A quantity (2 kilograms) of the above-mentioned extract 
mixed -with water, and steam passed through the mixtjire^J^ 
several hours. The ^distillate, which amounted to about 6 litre 
contained some oil^ drops floating on the surface. It was thorou il' 
extracted with ethef, the ethereal liquid being dried and the solvent 
removed, when 09 gram of an essential oil was obtained Tb 
yield of the latter was thus equivalent to 016 per cent, of tie 
weight of the drug. * This essential oil, when distilled under 
diminished pressure, passed over between 120® and 160°/25 nun 
It , was a dark brown, mobile liquid, possessing a strong, persistent 
odour, and gave no coloration with ferric chloride. 


Eon^volalile Constituents of the Extract. 

After the distillation of the extract with steam, as above 
described, there remained in the distillation flask a dark-colonred 
aqueous liquid (A), and a quantity of a dark brown resin (B), 
These products, when cold, were separated by filtration, and tie 
resin repeatedly washed with hot water until nothing further m 
removed, the washings being added to the aqueous liquid. 


Examination of the Aqueous Liquid (A). 

Isolation of 3: i-Dimethoxycinnamic Acid^ 

C6n3(0Me)2*CH;cn*c02n. 

The aqueous liquid was repeatedly extracted with ether, and tie 
combined ethereal extracts evaporated to a small volume. On 
cooling, a quantity (5'0 grams) of a crystalline substance separated, 
This was removed by filtration, dried, and recrystallised from water, 
when it separated in yellow needles, melting at about 170°, but 
after repeated crystallisation from absolute alcohol it was ohiained 
in large, colourless needles, melting at 180 — 181®. (Found, C=63'4; 
H^5-9; OMe=29-2. Calc., C = 63-5; n-5-8; OMc= 29-8 per 
cent.) 

The substance was found to he an acid, and is seen to agree in its 
characters and composition with 3: 4 -dimethoxycinnamic acid, 
C8H3(0Me)2-CH:CH-C02H. When mixed with a portion of Uie 
latter, as obtained by the raethylation of ferulic acid (Trans., 19 , 
91 , 893), the melting point was unchanged. Further confirniatiffl 
of the identity of the acid was obtained by the preparation o i 
methyl ester, which separated from absolute alcohol in * 
prisms, melting at 64®. So far as known to us, this ia t o 
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'tstance in ■which 3 ; 4-dimethojryciimamic acid has been observed 
to occur in nature. 

The ethereal liquid from ■which the above-described acid had been 
aratcd was diluted somewhat, and then, shaken with successive 
Oitions of aqueous ammonium carbonate. On acidifying the 
alkaline liquids, a solid substance was precipitated, which was 
likewise found to consist of 3 : 4-dimethoxycinnamic . acid. The 
total amount of this acid obtained from 2 kilograms of the original 
alcoholic extract was 12'0 grams, and was thtis equivalent to about 
0'2 per cent, of tlie weight of the drug. 

The ethereal liquid was subsequently shaken with a solution of 
sodium carbonate, which, however, removed nothing. It was then 
treated with a 10 per cent, solution of sodium hydroxide, when a 
quantity of resinous material was removed, hut from which nothing 
definite could bo isolated. On finally evaporating the ether, only 
I small amount of a yellow, amorphous product was obtained. 

The original aqueous liquid (A), which had been extracted with 
Ether as above described, was thoroughly shaken with successive 
portions of amyl a' ,ohol. These liquids were then united, washed 
repeatedly with water, and concentrated under diminished pressure 
10 a small volume, when, on cooling, a considerable quantity of a 
ight brown, amorphous product separated. After removing the 
liyl alcohol as completely as possible, the entire amount of this 
product was dissolved in alcohol, and the solution poured into a 
.arge volume of water. The precipitate thus produced was collected, 
Bashed, and dried, when it could be reduced to a brown powder, 
rut all attempts to obtain it in a crystalline state were unsuccessful. 
It amounted to 90 grams, or Td per cent, of the weight of drug 
mployed. 

The above-described product possessed an intensely bitter and 
lauseous taste. It was readily soluble in alcohol, but very sparingly 
0 in water, even on boiling. Although the very dilute aqueous 
olutiun frothed strongly on agitation, the substance appeared to 
Jossesa otherwise none of the characters of the saponins, and it was 
lot sternutatory. 

In Older to obtain some further information respecting the 
aracter of the above-described product, a quantity (10 grams) of 
was heated with 1000 c.c. of 2 per cent, aqueous sulphuric acid 
“r a out four hours, when, on cooling, a hard, black, resinous mass 
-parated The liquid was then distilled in a current of steam, 
nth ether, and the ethereal liquid shaken 

a solution of sodium carbonate. On acidifying the alkaline 
“i ) again extracting with ether, and removing the solvent, a 

6 M 2 



1948 


POWER AND RtWERSON : 


small amount of an acid was obtained, which, on crystallising 
water, separated in leaflets, melting at 131—133°. This acy 
yields benzaldehyde on oxidation, and was identified as cinnamic 
acid. The ethereal liqujd which had been extracted with alkali wag 
finally evaporated, but it yielded only a trace of a deep yellow oil, 
The aqueous, acid liquid remaining after the distillation wilt 
steam, as above described, was separated from the hard, black, 
resinous mass, which weighed 5-5 grains, and shaien with ether, the 
ethereal liquid being •subsequently extracted with a solution oi 
ammonium carbonate. On acidifying the alkaline liquid, again 
extracting with ether, and removing the solvent, about 0'3 gram 
of a crystalline product was obtained, which was found to consist 
of a mixture of acids. The ethereal liquid which had been 
extracted with alkali was finally evaporated, but it yielded only a 
small amount of a yellow oil, which gave a green coloration witb 
ferric chloride. 

After extracting the above-mentioned aqueous, acid liquid witb 
ether, it was treated with barium hydroxide for the removal of 
the sulphuric acid. The filtered liquid readily reduced Fehling’s 
solution, but no crystalline osazone could be prepared from it, 
From the above results it was evident that the bitter, amorpioas 
product, which had been obtained by extracting the original 
. aqueous liquid with amyl alcohol, was of a complex nature, and 
■ 'that not more than a small proportion of it could have beA 
glucosidie. It was, moreover, apparent that the acids which it 
yielded by treatment with dilute sulphuric acid were present in the 
form of esters, inasmuch as on heating the product mth aqueous 
sodium hydroxide a similar mixture of acids was obtained, and in 
better yield. This mixture of acids was found on examination to 
consist chiefly of p-melhoxyeinnamic acid, together with smaller 
amounts of cinnamic acid and another compound which could not 
be identified. 

The original aqueous liquid, after being extracted with amyl 
alcohol as above described, was concentrated somewhat, and treated 
with a slight excess of a solution of basic lead acetate. A copious 
brown precipitate was thus produced, which was collected, we 
washed with water, then suspended in water, decomposed J 
hydrogen sulphide, and the mixture filtered. The filtrate, w ™ 
concentrated, was dark reddish-brown, and appeared to con ai 
only tannic and colouring matter. , 

The liquid from the basic lead acetate precipitate was roa 
with hydrogen sulphide for the removal of the lead, and I'*® 
liquid concentrated to a small bulk. To the syrup thus o m 
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a large volaine of ..alcohol was added, when a quantity of a 
CTystalline substance was' deposited, which was collected, washed 
mth a little alcohol, and dried. The liquid' from which this crys- 
talline substance had been separated was deprived of alcohol, and 
evaporated to the consistency of a syrup. It evidently contained a 
largo amount of a sugar, since it readily reduced Pehling’s solution, 
and yielded d-phenylglucoaazone, melting at 209—211°. 

Isolation of d.-Uannitol. 

The crystalline substance above described, which amounted to 
120 grams, or 2-14 per cent, of the weight of the drug, was re- 
crystallised from alcohol, when it separated in needles, melting at 
165—166°, and proved to be d-mannitol. (Found, C = 39'5 ; H= 7'8. 
Calc., C = 39'6; H = 77 per cent.) 

Further confirmation of the identity of the above-described 
substance with mannitol was obtained by the formation of its acetyl 
and benzoyl derivatives. 

On heating a little of the substance with acetic anhydride, a 
product was obtained which, when crystallised from absolute 
alcohol, separated in octahedra, melting at 122—124°, and consisted 
of the hexa-a etyl derivative of mannitol. 

Another portion of the substance was benzoylated by the 
Schotten-Baumann method, as employed by Panormoff {J. Buss. 
Fhys. Chem. Soc.f 1891, 23, 375), when a product was obtained 
which was soluble in chloroform, but, on the removal of the solvent, 
formed a syrup. On dissolving this, however, iu a small volume of 
ether, it yielded a mass of needle-shaped crystals, which melted at , 
149°, and after recrystallisation from a mixtnre of ethyl acetate ' 
and alcohol, or from acetic anhydride, the melting point remained 
unchanged. (Found, C=71-3; H = 4-9. Calc., C = 71-4; H=4-7 
per cent.) 

^ This substance ia thus seen to be lioxabenzoylmannitol, 
the melting point of wliich has been given as 
149° by Skraup {Uonatsh., 1889, 10, 389) and by Panormoff {he. 
''*■), but was incorrectly recorded by Stohmann, Kodatz, and 
Herzberg (y, pr. Chem., 1887, [ii], 36, 364) as 124—125°. 

The optical rotatory power of hexabenzoylmannitol does not 
appear to have previously been recorded, and this was therefore 
determined, with the following result; 

0 ' 4238 _ made up to 20 c.c. with chloroform, gave -b2°9' in a 
d-dem. tube, whence [ojj, +50 7°. 

If the benzoylation of mannitol is conducted in the usual manner, 
y a ding the benzoyl chloride in small quantities at a time, a 
“^1 ^“vative, C,H^0,(00-CeH5)„ is obUined. This ia very 
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sparingly soluMe in the usual organic solvents, and crystallises ij 
small, prismatic needles, which melt at 178 — 180°. (Pouinj 
C = 6r0; H = 5'8. Calc., C=61'5; H=5'6 per cent.) ’ 

0 3410, made up to 20 c.c. with pyridine, gave Oj, +0°22' in j 
2-dcm. tube, whence [a]^ + 10'7° 

Dibenzoylmannitol has previously been obtained by Einhom and 
•Hollandt (Annalen, 1898, 301, 102), who recorded its melting 
point as 178°. On adding an excess of benzoyl chloride to a hot 
solution of mannitol in pyridine, according to the method of the 
last-mentioned invesTiigators, a crystalline substance began to 
separate at once, which was evidently the dibenzoyl derivative 
When, however, the liquid was heated' a little longer, a vigorous 
reaction ensued, which soon subsided, and a perfectly clear solution 
was obtained. The product was then poured into water and 
extracted with ether, when a substance was obtained which melted 
at 149°, and proved to be hexabenzoylmannitol. 

Examination of the Besin (B). 

This was a dark brown, brittle mass, and amounted to about 
350 grams, being thus equivalent to 6'2 per cent, of the drug. It 
was dissolved in alcohol, mixed with purified sawdust, and the 
mixture successively extracted in a Soxhlet apparatus with light 
petroleum (h. p. 35 — 50°), ether, chloroform, ethyl acetate, and 
alcohol. 

Petroleum Extract of the Besin. 

This was a dark brown mass, amounting to 24'5 grams. The 
extract was dissolved in ether, and the ethereal solution shaken 
with aqueous ammonium carbonate, which, however, removed only 
a small amount of resinous material, together with a trace of 
3: 4-dimethoxycinnaraic acid. The ethereal solution was then 
shaken with aqueous potassium carbonate, and the alkaline liquid 
acidified, when a quantity of black, tarry material was precipitated. 
This was distilled several times under diminished pressure, when a 
product finally obtained which passed over between 220“ and 
240°/ 15 mm. as a light yellow oil, and partly solidified on cooling. 
The free acids thus obtained amounted to 3 7 grams, and were 
examined together with the combined acids which will subsequently 
be described. 

After treatment with potassium carbonate, as above described, 
the ethereal solution was shaken with aqueous potassium hydroxide, 
which, however, removed nothing. On finally evaporating the ether, 
a residue was obtained, which was hydrolysed by heating with nn 
^gflholic solution of potassium hydroxide. The alcohol was then 
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removed, and the cooled, aqueous, alkaline liquid extracted with 
ether, the ethereal liquid being dried and the solvent evaporated. 
On dissolving the residue in alcohol, a small quantity of a solid 
separated, which, when recrystallised from ethyl acetate, melted at 
52 — 65 °, and was found to consist of a hydrocarbon and an alcohol, 
but the amount was too small to permit of their separation. 

Isolation of a Phytosterolf Verosterol, C27lI^e0,H20. 

The alcoholic filtrate from the above-mentioned solid was con- 
centrated to a small bulk, when, after two or three days, a quantity 
of a crystalline substance separated. This was collected, washed, 
and recrystallised from a mixture of ethyl acetate and dilute 
alcohol, when it separated in flat needles, melting at 135 — 136°, 
and gave the colour reactions of the phytosterols : 

0'2500, on heating at 110°, lost 0 0126 H^O. H2O=5 0. 

0'1330* gave 0'3764 COj and 0-1360 HjO. C = 83-5; H = 12-3. 

CjjHjsOjIIjO requires H20=4-6 per cent. 

02,11460 requires C = 83-9; H = ll-9 per cent. 

A determination of its optical rotatory power gave the following 
result ; 

0'2374,* made up to 20 c.c. with chloroform, gave — 0°47' in a 
2-dcni. tube, whence [a]n - 33-0°. 

A small amount of the phytosterol was converted into its acetate, 
which separated from acetic anhydride in flat needles, melting at 
119-120°. 

The above-described phytosterol evidently represents a member 
of this class of substances which is widely distributed in nature, 
and compounds possessing practically the same physical characters 
have previously beeu obtained iu these laboratories from various 
sources, such as olive bark, wild cherry bark, and jalap (Trans., ' 
1908, 93 , 909; 1909, 95 , 246; /. Amer. C/tem. i’oe., 1910, 32 , 87 ; 
compare also Menozzi and Moreschi, Atli B. Accad. Lined, 1910, 
19, i, 187). In view of these facts, and in order to distinguish 
the above-described phytosterol from sitosterol, which differs by 
the higher melting point of its acetate {Monatsh., 1897, 18 , 651), 
it would appear desirable to assign to it a specific name. It is 
therefore proposed to designate it verosterol, with reference to the 
generic name of the plant, Veronica, from which it has now been 
obtained. 

Identification of the Fatty Acids. 

The alkaline liquid, which had been extracted with ether as 
above described, was acidified, and the liberated fatty acids collected, 

* Anhydrous substance. 
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dried, and distilled under diminished pressure, when they 
over between 220“ and 250“/15 mm. as a pale yellow oil. 

Mids thus obtained, which amounted to 4’2 grams, were mixed win 
the previously mentioned portion ot acids present in the free state 
and the whole converted into their lead salts, the latter being then 
digested with ether, when a portion was dissolved. Both the 
soluble and insoluble portions were decomposed by hydrochloric acid 
and the regenerated fatty acids purified by distillation under 
diminished pressure. The soluble portion of the lead salts yielded 
4'2 grams of liquid acids, whilst the insoluble portion gave 3'3 grams 
of solid acids. 

The Liquid Acids. — These acids, when distilled under diminished 
pressure, passed over between 215“ and 235°/15 mm. as a yellow 
oil. An analysis and a determination of the constants gave the 
following results: 

0T738 gave 0'4842 CO^ and 0'1788 n^O. 0 = 76-0; H = 11'4. 

0'3788 absorbed 0'4872 iodine. Iodine valu6=128'6. 

O' 1540 neutralised 0'0307 KOH. Neutralisation value = 199'3. 
CisHjjOj requires C = 76-6; n=12-l per cent. Iodine value=90'l; 

Neutralisation value =198-9. 

CjgHjjOs requires C=77'l; II=11'4 percent. Iodine value = 181'i; 

Neutralisation value=200'4. 

It is evident from the above results that the liquid acids com 
sisted of a mixture of oleic and linolic acids. 

The Solid Acids. — These acids, after being again distilled under 
diminished pressure, were crystallised twice from ethyl acetate, 
when they melted at 54 — 56“ : 

0-1512 gave 0'4190 COj and 01728 HgO. C=75'6; H = 12-7. 

0'2864 neutralised 0'0590 KOH. Neutralisation value = 20C. 

CidHjjOj requires C = 76'0; H = 12'5 per cent. 

Neutralisation valuc=219'l. 

CisHjjOj requires C = 76'l; H = 12-7 per cent. 

Neutralisation value=197'5. 

These results indicate that the solid acids consisted of a mi-vture 
of palmitic and stearic acids in about equal proportions. 


Sthereal Extract of the Eesin. 

During the extraction of the resin with ether a quantity of S' 
sparingly soluble, yellowish-brown substance was deposited, and 
-when the extraction was complete this was collected, washed with 
ether, and dried, when it was found to weigh 6 grams. It was 
entirely amorphous, and proved to be similar in character to the 
product extracted from the original aqueous liquid by amyl alcohol, 
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yell has already been described. On heating with ^ueous 
Bodinm hydroxide; it yielded j^-methoxycirmamic acid, which was 
subsequently obtained in larger amount from the chloroform 
estr^b of the resin. 

The portion of extract, which was more readily soluble in ether 
consisted of a dark resinous mass, amounting to 95 grams. It 
was thoroughly examined, but nothing except a small quantity of 
3 ■ 4 -dimethoxycinnamic acid could be isolated from it. 

Chloroform Extract of the Rmn. 

This was a dark-coloured resinous mass, weighing 135 grams. It 
could easily be reduced to a fine powder, which was tasteless. The 
chloroform solution of the resin was shaken with aqueous ammonium 
carbonate, when a small quantity of 3 : d-dimethoxycinnamic acid 
was removed. The liquid was then shaken with a solution of. 
sodium carbonate, but only a small amount of a resinous product 
was obtained. 

hohilon of ^-Metkoxycinnamk Actdy OMe’C^H^'CHlCH'COgH. 

After treating the chloroform liquid with the alkaline carbonates, 
as above described, it was shaken with successive portions of a 
10 per cent, solution of sodium hydroxide. These liquids were 
united and acidified, when a large quantity of a black, resinous 
product was precipitated. This resinous product was then treated 
with chloroform, in which it only partly dissolved. The chloroform 
solution was shaken with aqueous sodium carbonate, and the 
alkaline liquid acidified, when a crystalline precipitate w'as obtained. 
It was thus evident that on shaking the original chloroform liquid 
with alkali hydroxide, some constituent of it had been hydrolysed. 
The crystalline precipitate was collected, washed, and dried, when 
it amounted to 14 grams. By fractional crystallisation from ethyl 
acetate, it was found to consist of a mixture of 3 ; 4-dimethoxy- 
cinuaniic acid and an acid which separated in iridescent, prismatic 
needles. The latter melted^ at 170®, assuming a " liquid-crystalline " 
phase, wdiich persisted until the temperature of 181 — 182® was 
reached, when it passed into the ordinary liquid state. The 
crystalliGe " character of the liquid between 170° and 181° was 
confirmed by observing it through crossed Nicol’s prisms. The last- 
mentioned acid was analysed. (Found, C = 67'3j H=5‘8; 
OMe=17'3, Calc., C=67-4; H=5-6; OMe-17-4 per cent.) 

lu order further to characterise this acid, its methyl ester was 
Prepared. This was accomplished by boiling a solution of the acid 
m methyl alcohol with a few drops of concentrated sulphuric acid 
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for about two hours on tho water-bath. The product so obtabed 
was recrystallised from absolute alcohol, when it separated iu jj]. 
needles, melting at 88 — 90°. 

.The above results render it evident that the substance tlndei 
examination was p-methoxycinnamie acid, which appears only once 
previously to have been observed to occur in nature. In the form 
of its ethyl ester, it was found by van Romburgh to be the chief 
constituent of the essential oil of Kaeiiifferia gdlanga, Linne {Prat 
K. A had, Wetemch. Amsierdanty 1900, 3 , 38; 1902, 4 , 618- 
Schimmel’s Berichty Oct., 1900, p. 37, and April, 1903, p. 38). 

.As it appears not to have previously been recorded that 
p-methoxycinnamic acid shows, on heating, a “ liquid crystalline ” 
phase, it was deemed desirable to confirm this observation by means 
of the synthetically prepared acid. For this purpose a small 
quantity of p-coumaric acid was methylated by means of methyl 
sulphate, and the product recrystallised from ethyl acetate, when 
it separated in prismatic needles, melting to the “ liquid-crystalline ’’ 
phase at 170°, and then passing to the ordinary liquid state it 
181—182°. A mixture of the naturally-occurring and synthetic 
acids likewise showed exactly the same behaviour at the same tem- 
peratures, and their identity was therefore definitely established, 

The chloroform liquid from which the above acids had been 
isolated was finally evaporated for the removal of the solvent. A 
resinous product was thus obtained, from which, however, nothing 
crystalline could be isolated. 

Ethyl Acetate and Alcohol Extracts of the Eesin, 

These extracts were dark, resinous products, amounting to 77 5 
and 32'0 grams respectively. They were heated with a 6 per cent, 
solution of sulphuric acid in aqueous alcohol, but, with the exception 
of a small quantity of sugar yielding d-phenylglucosazono (m. p. 
209 — 210°), nothing definite was obtained. 

Summary, 

The results of the present investigation may be summarised as 
follows ; 

The material employed was commercial “ leptandra,” consisting 
of the rhizome and roots of Veronica virginica, Linne {Icftardn 
oirginicay Nuttall). 

An alcoholic extract of this material, when distilled with steam, 
yielded an amount of essential oil equivalent, to 0'16 per cent, o 
the weight of the drug. This esseutial oil was a dark brown liquid, 
which distilled between 130° and 160°/25 mm. 
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The portion of the extract which was soluble in water contained 
3 . 4 ,di!nethoxycinnamic acid, a quantity of mannitol, amounting to 
314 per cent, of the weight of the drug, and a sugar which yielded 
d-phenylglttoosazone (m. p. 209 — 211°), together with some tannic 
jnd colouring matter. It yielded, furthermore, a quantity of a 
brown, amorphous product, which possessed an intensely bitter, 
nauseous taste, and amounted to I'd per cent, of the weight of the 
drug. By the hydrolysis of this product there were obtained, 
besides resinous material, cinnamic and p-methoxycinnamic acids. 

The portion of the extract which was insoluble in water consisted 
rhiefly of a dark brown resin, which amounted to 6'2 per cent, jjf 
the weight of the drug. From this resin the following substances 
were obtained: A pbytostcrol, C 2 ,H.I 50 (m. p. 135—136°; 
[a]„ -33-0°), which it is proposed to designate verosterol; a mix- 
ture of fatty acids, consisting apparently of oleic, linolic, palmitic, 
and stearic acids ; p-methoxycinnamic acid, which was present in 
the form of an ester ; and a very small amount of 3 : 4-dimethoxy- 
cinnamio acid, which had probably been occluded by the resin. 

It has been observed that p-methoxycinnamic acid, when melted, 
passes into a '‘liquid-crystalline’’ phase, which persists until a 
temperature o, 181 — 182° is reached. 

It has not been possible to conBrm the statement recorded in 
the literature that “leptandra” contains a crystalline, bitter 
glucoside, designated as “ leptandrin,” to which its activity may 
be attributed. Steinmann {Amer. J. Pharm., 1887, 59 , 229) 
obtained from “ leptandra,” in an amount of about O’l per cent., 
a crystalline, yellow substance, which possessed a very bitter taste, 
and was found not to be a glucoside, although it was not further 
characterised. From the method by which this substance was 
isolated, it appears highly probable that it consisted of 3 : 4-di- 
luethoxycinnamic acid, contaminated with a little of the above- 
mentioned, bitter, amorphous product. Tho fact that an aqueous 
solution of this proddet froths strongly on agitation has doubtless 
led to the statement recorded in tho literature that “ leptandra ” 
contains saponin. 

Some tests with preparations of “ leptandra,” which were kindly 
conducted for us by Dr. H. H. Dale, Director of the Wellcome 
Physiological Research Laboratories, led to the following conclusions. 

Both the cnide resin and the bitter, amorphous product obtained 
rmu the portion of the alcoholic extract which was soluble in water 
vere administered by the month to dogs, in doses of 1 gram each, 
ak visible effect. The bitter, amorphous product wan 

^ 1* ™ mammal by intravenous injection, and on the 

a e mammalian heart, but no characteristic action could be 
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observed. Although the total alcoholic extract of the drug 
given to a dog in Joses of 5 grams, produced vomiting, this m 
be attributed to its nauseous taste and irritant elect on the stomath 
, rather than to any specific action. 

Tbe Wellcoue Chemical Research Laboratories, 

London, E.C. 


CCVII . — Aromatic , Antimony Compounds. Part / 

■ The Oxidation and Nitration of Triphenylstibim, 

By Percy May. 

Various aromatic derivatives of antimony of the type BjSb sod 
R3SbX2, in wliich R represents phenyl, tolyl, anisyl, etc,, and X 
represents Cl, Br, NOj, or OH, have been prepared by Miihaelis 
and his pupils (Michaelis and Reese, Annalen, 1886, 233, 52; 
Michaelis and Genzken, dnna/rn, 1887, 242, 176; Loloff, Bur., 189?, 
30, 2834), but nevertheless far less work has been carried out with 
these compounds than with the corresponding derivatives of arsenic. 
Michaelis and Reese showed that the compound (C5H5)8Sb{OH)j is 
amphoteric in character, and it therefore appeared to be of inkrest 
to observe the eflect of the introduction of a nitro-group on the 
relative ^ability of the various compounds, such as EjSIjCIj, 
E 3Sb(OH)2, R3Sb(N03)j. Michaelis and Reese prepared the com- 
pound (CjH5)3Sb(N03)2 by the action of nitric acid on tiiplienyl- 
stibine, but if, at the same time, a nitro-group could be introduced 
into the benzene nuclei, the basicity of the compound EjSbiOH); 
might be so depressed that a nitrate such as R3Sb(N03)2 could no 
longer be formed, and the resulting compound might be of the type 
R3Sb(N03)(0H), 

On nitration, triphenylstibine yields irimtrotriphen^htihine dir 
hydroxide, (C5H,-N02)3Sb(0H)2- It does not appear to be capable 
of forming a stable sulphate or nitrate, but a chloride has been 
prepared, and it therefore appeared to be desirable to obtain some 
further information as to the relative stability of the parent 
substaSce, (C3H5)5Sb(OH)2, and its salts, and, if possible, to prepare 
the hitherto unknown normal sulphate, (G2Hi)3SbS04. Triphcnyl- 
stibine readily reduces concentrated sulphuric acid, with the 
formation of the desired sulphate, thus ; 

(C,H5)3Sb -1- 2HjS0j = (C 5 H 5 ) 3 SbS 04 + SOj -b 2 H 2 O, 

W^ this compound could also be obtained by dissolving tho corre- 
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onding hydroxide in concentrated sulphuric acid. Dilute 
^phuric acid does not attack triphenylstibine, but permanganate 
jpj dilate sulphuric acid oxidise it to the hydroxide, 
(C 35)3^5(011)2. This reaction is of interest from a twofold point 
of view. On the one hand, it indicates that the sulphate is far less 
stable than the chloride,* and, on the other hand, it affords fresh 
evidence of the great stability of the molecule of triphenylstibine 
jg a whole. If alkaline permanganate be used as the oxidising 
agent, a better yield of the dihydroxide is obtained. Michaelis and 
Reese state that solutions of this substance in alkali are repre- 
cipitated by mineral acids, but on repeating these experiments ^t 
was found that dilute nitric or sulphuric acids produced no 
precipitate, whilst hydrochloric acid caused precipitation even in 
very dilute solutions. Probably the experiments of Michaelis and 
Reese were confined to halogen acids. Similarly, solutions of tri- 
phenylstibiue sulphate and nitrate in the corresponding con- 
centrated acids can be diluted indefinitely, although these substances 
themselves are insoluble in dilute acids, but, on addition of dilute 
hydrochloric acid to their dilute solutions, an immediate precipitate 
of the chloride is obtained. 

The introduc.idn of a nitro-group into the benzene nuclei of the 
complex R3Sb(OH)2 not only reduces the salt-forming power of 
the molecule, but also lowers its stability as a whole. This is 
shown by the fact that the trinitro-derivative is partly decomposed 
when boiled with aqueous alkali, yielding a small quantity of 
nitrobenzene. 

- Experimental. 

The triphenylstibine used in this investigation was prepared by 
Michaelis and Reese’s method, shortened and simplified in some of 
its details.) The long method of purification after extraction with 
alcoholic hydrochloric acid, described by these authors, was omitted, 
the product being instead directly recrystallised from light 
petroleum. Pure tripbenylstibiue was thus obtained, the yield 
beiug 70 per cent, of the theoretical. The material contained in 
the petroleum mother liquor was converted into the dichloride, 
which, affer recrystallisatiou, was still contaminated with traces of 
an impurity having an extremely irritant action on the mucous 
membrane. This was finally removed by dissolving the product in 
concentrated sulphuric acid, pouring the product into aqueous 
alcohol, and setting aside to crystallise. 

Tiipheiiyletibine hydroxide combines readily with dilute hydrochloric acid, 
foimmgthedichloride. ' 

t A atock Bolulion of dry antimoov chloride in dry benzene, made up for these 
fcparatious, gradually acquired a deep magenta colour even in the dark. 
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Nitration of Tri'phenylslihint and Preparation of TrinitrovJ 
stihine Dihydroxide, (C6H4*N02)3Sb(0B)2. 




, Triphenylstibine was added, in small quantities at a time to 
excess of a mixture of three parts of sulphuric acid and one n 
of nitric acid, at about 40°. When cold, the mixture was poured 
into ice-water, the temperature being kept below 25° 
yellow precipitate thus obtained was recrystallised from glacial 
acetic acid, in which it is very soluble, and separates in flat 
transparent, pale yellow crystals, melting at 190 — 191°. It 
soluble to some extent in alcohol or etlicr, but does not crystallise 
well from these solvents. It is insoluble in water, and almost 
insoluble in benzene, light petroleum, etc. : 

Found, C-41-74; H=2-91; N = 7-79, 7-91; Sb = 22-0G. 

Ci 8 Hi 40 ^N 3 Sb requires 0=41-5; H=2-72; N = 8'07; 

Sb = 23‘U per cent. 

On treatment with Devarda’s alloy no ammonia is evolved 
When boiled with glacial acetic acid and zinc dust, or with alcohol 
hydrochloric acid, and tin, it yields an easily diazotisable amine 
which was not further investigated, as work on this compound is 
being carried out by Morgan, Micklethwait, and Whitby (Proc 
1910, 26, 151), 


Tnnitrophenylstibine Dichloride, (CeH 4 *NO,i) 3 SbCl 2 . 

This compound is formed, together with the hydroxy-chloride, by 
boiling tnnitrophenylstibine dihydroxide with alcoholic hydro- 
chloric acid. After recrystallising, the product still appeared to 
be impure, and analysis indicated that it was a mixture of the 
dichloride and the hydroxy-chloride. The pure dichloride was 
obtained by the direct nitration of tripbenylstibine dichloride, 
which was dissolved in concentrated sulphuric acid, and then 
nitrated in the same manner as tripheuylstibine. It separates 
from glacial acetic acid in clusters of small crystals, melting at 
157°, which are readily soluble in concentrated nitric acid or glacial 
acetic acid. As this substance was only obtained in small amount, 
its properties were not further investigated. 

Found,. Cl= 12-37. 

Cis^ia^eNgClgSb requires Cl= 12-73 per cent. 

Triphenylstibine Sulphate, (CgB’ 6 ) 3 SbS 04 . 

Five grams of triphenylstibine were warmed with an excess of 
concentrated sulphuric acid on the water-bath. A vigorous reaction 
suddenly set in, sulphur dioxide being evolved, and a white pre- 
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'nitate formed, which was filtered on asbestos, and washed with 
cold alcohol, a portion being afterwards extracted with this solvent, 
in which it is only very sparingly soluble. Small crystals were thus 
obtained, and similar crystals separated on evaporation of the 
mother li'^o.or after dilution with water. These crystals melt above 
300“} and are soluble in concentrated sulphuric acid, very sparingly 
go in alcohol, and insoluble in water, dilute sulphuric acid, and most 
other solvents. The substance is decomposed by wanning with 
aqueous sodium hydroxide, forming sodium sulphate and triphenyl- 
gtibine hydroxide, the latter dissolving in the excess of alkali : 

Found, S=7'30. 

CigHjsOiSSb requires S=7-17 per cent. 

A solution of the sulphate in sulphuric acid may also be obtained 
ty dissolving triphenylatibine hydroxide in the concentrated acid, 
and this sohition, as also the sulphuric acid mother liquor mentioned 
above, can be largely diluted without any precipitation occurring, 
but on adding a drop of hydrochloric acid to solutions of any 
concentration, a precipitate is formed, which, after recrystallisation 
from alcohol, was found to have the characteristic crystalline form 
and melting point of triphenylstibine dicbloride. 


Oxidation of Triphenyl stihine with Permangamte. 


(1) In Alkaline Solution. — Triphenylstibine was boiled for three 
hours with alkaline permanganate, the manganese dioxide removed, 
and a portion of the filtrate acidified with hydrochloric acid. A 
white precipitate was produced, which was rccrystallised from alcohol 
and found to be triphenylstibine dicbloride. Another portion of 
the filtrate was acidified with dilute sulphuric acid, and in this 
case no precipitate was formed. Evidently the first product of 
the oxidation is triphenylstibine hydroxide, which dissolves in the 
alkali, giving solutions from which hydrochloric acid precipitates 
the chloride, but which are not precipitated by sulphuric or nitric 
acids. 


(2) In Acid Solution. — Five grams of triphenylstibine were 
warmed on the water-bath with an excess of 1 per cent, per- 
manganate and dilute sulphuric acid. The permanganate was 
gradually decolorised with a slight evolution of carbon dioxide; 
more permanganate was added from lime to time, and finally the 
precipitate was collected and extracted with alcohol. In this way, 
^ small quantity of a substance was obtained which melted at 
10, contained no sulphur, and appeared Ho he identical with 
riphenylstibine hydroxide, as prepared by Michaelis and Reese. 

IS substance was obtained by them in the form of an amorphous 
powder, but a modification of their method of preparation led to 
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its being obtained in a weli-ctystallised state. An alcoholic soluf 
of fjripbenylstibine dichloride was added to an equal volume of 
2iV-aqueous sodium hydroxide, and the mixture set aside. Afte 
some days, triphenylstibine hydroxide crystallised out in beautiful 
leaflets, which were washed with water and dried. The ptoduct 
was then found to melt at 210”, and resembled the product 
obtained by Michaelis and Reese in its behaviour towards reaoents 

I wish to express my thanks to Sir William Ramsay and to 
Professor Collie for the interest they have taken in this work and 
to the Research Fund Committee of the Chemical Society for j 
grant towards the expenses thereof. 

University ConLEOs, 

London. 


CCVIII". — The Formation of Tolane Deri rati re from 
l>Chlorotolm)ie and 3 : i-Dichhrotolmnu. 

By James Kenner and Ernest Witham. 

As is well known, the chlorination of toluene at its boiling point 
leads to the formation of benzotrichloride. On one occasion, how- 
ever, Liebermann and Homeyer (Ber., 1879, 12 , 1971), and later 
Gatfermann (Ber., 1884, 17 , 2601), observed the formation of a 
solid substance as chief product during this reaction, and identified 
it as tolane tetrachloride, which had previously been obtained bj 
Zinin by the action of phosphorus pentachloride on benzil. 

During the preparation of chlorobcnzylideno chlorides from 
p-chlorotoluene and 3: 4 dichlorotolucnc, Armstrong and Wynne 
similarly obtained products which were identified as di- and teti'a- 
chloro-tolane tetrachlorides. The present authors have also had 
the same experience in preparing p-chlorobenzotrichloride from 
p-chlorotoluene, but, in common with earlier investigators of this 
reaction, they have failed to find a clue to the conditions which 
lead to the formation of the tolane derivative. 

Liebermann and Homeyer (loc. cit.), it is true, attributed the 
“condensation to sulphuric acid which had been carried over into the 
mixture, but in the case of the authors’ experiments such an 
explanation is improbable, as the gas, after being passed through 
Salpijvric acid, was led through a tube packed with asbestos, and, 
^raj^er, the introduction of sulphuric acid into the boiling 
^wrptoluene has not been found to initiate the condensation. 
^^iSs is the more unfortunate as the only other general method 
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of preparing tolane tetrachloride and its derivatives is that used 
first by Hanhart {Her., 1882, 15 , 899), which consists in the removal 
of chlorine from henzotriehloride by the action of copper powder, 
and does not give satisfactory results, either as regards yield or 
purfty of product. Hanhart, apparently unable to isolate any 
definite substance from the tarry product, had recourse to dis- 
tillation, and obtainei the two forms of tolane dichloride, now 
recognised as the stereoisomcrides ; 


CaHa-CCI 

C,H,-CC1 


and 


C.Us-CCl 
ClC-CaH, • 


Onufrowicz {Ber., 1884, 17, 833), who succeeded in isolating the 
tetrachloride, showed at the same time that it could be converted 
into ciVtolane dichloride by distillation, thus explaining Hanhart’s 
result. 


Later, Tox {Ber., 1893, 26, 653), without reference to Ouufrowicz’a 
paper, carried out the same reaction with o-chlorobenzotrichloride, 
and distilled the product, obtaining the cis- and trans-1 ; J'-dichloro- 
tolane dichlorides. The authors have repeated Fox's work in the 
hope of separa‘^g the tetrachloride, but have been unable to find 
any evidence of its production, and, as recorded on p. 1966, 
succeeded, as he did, in isolating only the dichlorides. ' 

As p-chlorobenzotricliloride, unlike the o-derivative, forms the 
tetrachloride, which can be isolated without difficulty, the oppor- 
tunity was taken of testing 'the applicability of the decomposition 
observed by Onufrowicz to substituted tolaiio tetrachlorides. As 
was expected, 4 ; 4'-dichlorotolane tetrachloride, ’ when distilled, 
behaves in a precisely similar manner to tolane tetrachloride, and 
yields the cis-form of the dichloride. 


Further, the tetrachloride was submitted to reduction, and results 
of some interest were obtained. Ziniu {Ber., 1871, 4 , 289) showed 
that the action of zinc on alcoholic solutions of tolane tetrachloride 
led to the formation of the stereoisomeric dichlorides. Liebermann 
and Homeyer {Ber., 1879, 12 , 1971) used zinc dust in place of 
Me, and obtained the same products, whilst Lachowicz {Ber., 1884, 
y, 1165) subsequently arrived at the same result by reducing a 
oung concentrated acetic acid solution with iron filings 
Wislicenus and Blank {Anmhn, 1888, 248 , 1) repeated Zinin’s 
work and Eiloart {Amer. Chem. J., 1899, 12 , 239), who studied 
e wo dichlorides from the stereochemical point of view, upheld 
e opinion already expressed by Wislicenus {loc. cit.), that the 
fori*” uu'' isomeride, with the higher melting point, was the cis- 
Usual ^ I remarked t6at this is contrary to the 


VOt. XCVII, 


6 N 
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Tie reduction products obtained from 4: 4'-dichlorotolane tetra- 
chloride in alcoholic solution by means of zinc dust vary according 
to the temperature employed. If conducted at 50®, the products 
are the two 4 ; 4'-dichlorotolane dichlorides, which respectively 
melt at 166—167° and 86—87°, and, in addition, 4 ; d'-dicBot^. 
tolane; hut if carried out at the boiling point of the alcoholic 
solution, the isomeride melting at 166 — 167||pan no longer he found, 
the reduction products being the dichloride of lower melting point 
and 4 : 4'-dichlorotolane. 

It the conclusions drawn by Wislicenus and Blank respecting 
the cis- and IraVis-isomerism of the tolane dichlorides can he accepted 
then it will follow by analogy that the dichlorotolane dicbloride, 
melting at 166—167°, will be the ris-form. Tho entire absence of 
this isomeride from the reduction product obtained by working at 
the higher temperature, and the evidence that, unlike the dichloride 
(m. p. 86—87°), it is readily reduced may perhaps be regarded as 
supporting this view. 

As ahpady mentioned, tolane tetrachloride was originally 
obtained by Zinin by the action of phosphorus pcntwhloride on 
benzil, and this would doubtless provide a general method of pre- 
paration were it not that, as is well known, the isolation of the 
benzoins which should furnish the henzils on oxidation has been 
accomplished only in a few instances. Especially is this the case 
where negatively substituted aldehydes are submitted to the benzoin 
• reaction. The authors hoped to use o-chlcrobenzaldehyde as the 
starting point for the preparation of the 2 ; 2^-dichlorotolaiie tetra 
chloride, which could not be isolated in the experiments already 
mentioned, bub found that when the benzoin condensation was 
attempted, o-chlorobenzoic acid was the chief product. Greater 
success attended experiments with j)-chlorobenzaldehyde, for 
although the product of the benzoin condensation was a resinous 
mass from which the pure substance could not be isolated, oxid.atioii 
with nitric acid led to tho production of the 4 ; 4'-dichlorobeiizil, 
identical with the substance obtained by hydrolysing 4 : 4'-dichloi'0- 
tolane tetrachloride with acetic acid by Liebermann and Homeyer s 
method. 

It has not hitherto been possible to apply the reaction to the 
preparation of 2 : 2'-dichlorobenzil, because the attempt to prepare 
2 : 2hdichlorotolaae tetrachloride by tho chlorination of the els 
dichloride merely led t<^ the conversion of the greater part into the 
-more stable Irans-form. Chlorine is known to be a particular y 
effective agent for the interconversion of stereoisoineiidcs. 
TAebermann and Homeyer (^c. eit.) confirmed Limpricht s statemen 
that the tolane dichlorides were stable towards acetic acid, and t e 
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present authors found the same to hold good for the 2 : 2'-dichIoro- 
toiane dichlbrides. 

Eipebimentil. 


Armstrong and Wynne {private communication), in the pre- 
paration of p-chlorobenzylideue chloride from p-chlorotolueue, 
employed chlorine pr^ed from manganese dioxide and hydrcn 
chloric acid, washed Bp passage through water, and dried over 
sulphuric acid. For each of seven operations, 126 grams of p-chloro- 
tolueae were used, and it was found that in the first two only a 
very small quantity, but in the last five, considerable amounts, of 
i:4'-dichlorotolane tetrachloride separated in a crystalline form 
on cooling. The rate at which the chlorine was absorbed did not 
seem to influence the tolaue condensation : thus, in the first two 
and the last two operations the figures for increase in weight due to 
chlorination and, in brackets, the duration in hours were 74 (161 
71 (15), 70 (14), 67 (16)-the calculated increase in beinff 
69 grams, ® 

The present authors have used liquid chlorine obtained from 
Kahlbaum as the source of the gas, and have passed the chlorine 
through sulphuric acid (to allow of the rate being checked) and 
Mbestos wool beiore introducing it into the boiling p-cblorotoluene. 
With one exception they have been unsuccessful in obtaining 
tie l:4'-dichIorotolano tetrachloride. Throughout, they have 
chlorinated to the st.age of p-chlorobcnzotrichloride, and the usual 
daily increase m weight was 15 grams, but on the one occasion 
» icn the tetrachloride was formed, 44 grams on the first day, and 

Irinn' The yield of the tetrachloride 

rom 100 grams of p-chlorotoluene was 44 grams, and the mother 
quor consisted of p-ehlorobeiizotrichloride. All attempts to repeat 

have W 

nave been unsuccessful. 

f. i'- Dichlorotolane tetrachloride, CfH.Cl-CCl -COl -P TT PI 

X rT90o““ »ell-dcfined, flat plates. ‘ It 

SoXl’ r ’'"t readily 

owmotorm, benzene, or light petroleum ; 

0-9367 CO, and 0-1212 H^O. 0 = 43-13; H = 2-2r. 

0 3^ „ 0-7216 AgCl. 01=54-58. . 

^ Wk requires 0=4319; H=2-06; 01=54-75 per cent. 

at fte Xl'XXX" by Mr. 3. Parrish, 

aktaimogthe ik® reduction products, 

^■t-did,lorobenril and th ' ‘ Prepared from it 

to complete the hydrazone. Unforhinatoly, he was 

PWent authors Analv, ’ f ‘“'-rstigation has been taken up afresh by the 
W. P. ff, ’■ A'^'y^rs-nrefived by the letter P were made by Mr. Patrish.- 


6 N 2 
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3:4:3': i'-Tetrachlorotolane tetrachloride) 
CjHjClj-CCIi-CCVCsHaClj, 

is formed wlien 3 : 4-dichlorotoluene is chlorinated to the stage of 
3 : 4 -dichlorobenzylidene chloride under conditions such that 
sulphuric acid used as drying agent could not be carried forward 
mechanically (Armstrong and Wynne, •private commiinieafion), 
The tetrachloride in this case did not septifate on cooling, hut was 
isolated by extraction with chloroform from the semi-solid residue 
left after fractionation of the 3 : 4-dichlorohenzylidene chloride 
(b. p. 274--27i)°). It crystallises from chloroform in small, diamnud- 
shaped plates, which melt at 197°: 

0‘1214 gave 0'3037 AgCl. Cl — 61*88, 

CiiHjClg requires €1=61*97 per cent. 

i-A'-D{cAl(irotolarte Tetrachloride from f^Chlorobenzotri- 
chloride. 

To prepare the tetrachloride, j>-chlorobenzotrichloride (40 grams), 
benzene (60 grams), and copper powder (30 grams) were boiled in 
a reflux apparatus for about six hours until the reaction seemed 
to be complete. The hot solution, freed from copper powder by 
filtration, 'deposited crystals of the tetrachloride and of y-chloro- 
benzoic acid, the latter of which was removed by extraction with 
sodium carbonate solution. The yield of tetrachloride from 20? 
grams of the trichloride amounted to 110 grams. 

On crystallisation from chloroform, it was obtained in plates 
identical in appearance, melting point (190°), and compositioa 
(€1 = 54*58 per cent.) with the product formed during the 
chlorination of boiling p-cblorotoluene. 

When heated at 230°, the tetrachloride decomposes with the 
elimination of hydrogen chloride, and at a higher temperatiire, 
about 270°, chlorine also can be detected in the escaping gas. Tins 
decomposition was studied more closely by distilling 5 grams o 
the tetrachloride under a pressure of 90— 130 mm. The irs 
portion of the distillate was a colourless liquid, which passed over a 
234°, hut the remainder was solid, and, when crystallised rom 
acetone, formed small, rhombic crystals, which melted at 166 -lb ■ 
This crystalline oompound was subsequently identified as as- 
4 : A’-dichlorotolane dichloride (p. 1965) : 

0*192 gave 0*3712 €€2 and 0*045 H.O. €=62*72; H = 2 60. 

requires € = 62*85; H=2*54 per cent. 

Reduction of 4 : i'-Dichlorotolane Tetrachloride. 

The reduction was carried out by suspending the 
(5 grams) in boiling absolute alcohol (500 c.c.), an a 



p-OHLOKOTOHJEKE ASD 3 . 4-DlCHLOROTOLUENE. 1965 


adually during two days zinc duat (4 grams) and glacial acetic 
^id (3d C.C.). The solution, freed from zinc dust by filtration, 
deposited, on cooling, very thin, nacreous flakes, amounting in all 
to 1'6 granis. On analysis, this proved to he 4 : 4'-dichlorotolane, 
Concentration of the alcoholic filtrate to 150 c.c. furnished 
material amounting in all to 12 grams, which consisted of long, 
slender, brittle, prismatic needles, and was identified as trans- 
4 . t'-dichlorotolane dichlorfde. Further concentration gave only 
small, ill-defined separations, mixed with zinc acetate. 

By carrying out the reduction at 50°, instead of at the boiling 
point, a third substance, crystallising in lustrous; thin, diamond- 
shaped plates, was obtained in addition to the other two. It was 
identified as cis-i : 4MichIorotolane dichloride, but no estimate 
could be formed of the relative proportion of the two isomerides 
in the reduction product. 

cis-4 : i'-DicMorotolane dichloride, CcII^Gl'CCIiCCl-CgHjCI, is less 
soluble 'in alcohol than the (rons-isomeride. It melts at 166 — 167°: 
(P) 01710 gave 0'3087 AgCl. Cl-44'66. 

C],H 8 Cl 4 requires Cl=44'62 per cent. 


When reduc' i in boiling alcoholic solution with zinc dust and 
acetic acid, it yields 4 ; 4'-dichlorotolane. 

trans-4 : i'-Dkhlorotolane dichloride dissolves readily in alcohol, 
and separates from solution in characteristic, prismatic needles. It 
melts at 86-u^ 7° ; 

(P)0'354 gave O' 6808 CO, and 0-0861 H,0. C=52'45; H = 2'70. 

0-3347 „ 0-6986 AgCl. Cl = 44-25. 

CnHgCl, requires C = 52-83; 11=2-52; Cl = 44-65 per cent. 

4: i'-Bichlorotolane, CjHjCl'C.'C‘CcH,Cl, is much less soluble in 
alcohol than the two dichlorides, and appears to be dimorphous, as 
it crystallises from solution sometimes in nacreous flakes, and some- 
times in slender needles. Usually it melts at 175 — 176°, but on 
one occasion the melting point first observed was 153 — 154°, which, 
after solidification qf the specimen and re fusion, rose to and 
remained constant at 175 — 176°. On analysis of two different 
preparations : 


(i) 0-1626 gave 0-4064 CO^ and 0-0518 H^O. C = 68-16; H = 3-54. 

(ii) 0-1710 „ 0-4262CO2 ,, 0-0458 H.O. C = G7-97; H = 2-97. 
(i) 0-3517 „ 0-4080 AgCl. Cl=28-70(’ 

CiiHgCIj requires 0 = 68-02; 11=3-26; 01 = 28-72 per cent. 
ChHioCIj „ C = 67-47 ; H =4-05; Cl = 28-48 „ 

These analyses point to the tolane formula, but the production 
uf a tolane, rather than a stilbene or dibenzyl derivative, bj reduc- 
lon of the dichlorotolane tetrachloride seemed sufficiently remark- 
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able to require confirmation. Accordingly, chlorine was pjssej 
through a solution of the compound in chloroform until no mote 
of the gas was taken up, and, after removal of the solvent, it 
found that the product consisted of 4 : 4'-dichlorotolane tetrj. 

* chloride in practically quantitative amount. Hence the conclusion 
is drawn that the reduction product is, as stated, 4 : 4'-dichloro 
tolane. 

The formation of a tetrachloride during the preparalion of 
o-chlorohenzotrichloride from o.chlorotoluene was not observed, and 
as attempts to ihake 2 : 2'^lichlorohenzil, which would have hr- 
niahed a means of obtaining it, were unsuccessful, recourse was had 
to Fox’s process in the hope that it might be isolated from the 
product of the action of copper powder on o-cblorohenzotrichloride. 

Trtaiment of a-Cklorobemotrichloride with Qopper Powdtr. 

o-Chlorohenzotrichloride (20 grams) was dissolved in benzene 
(30 grams), and heated with copper powder (15 grams) for twenty- 
five hours in a reflux apparatus. After filtration, repeated 
extraction of the residue with benzene, and removal of the benzene 
by distillation, the residue was allowed to dry on a porous plate 
for a fortnight. 

In spite of many attempts with different solvents, it was not 
found possible to extract from this residue any substance other 
than o-chlorobenzoic acid (m. p. 136°). As a similar residue from 
henzotrichloride, when heated at 200° with 80 per cent, acetic acid, 
gave a relatively large yield of benzil, a portion of this viscid 
■ substance was also heated with acetic acid, hut furiiislioi only 
o-chlorohenzoic acid. Yet when the part which had not gone into 
solution in the acetic acid was dried and distilled, it gave both 
CIS- and trans-2 : 2^-dichlorotolano dicldorides. It is difficult to 
resist the conclusion that the tetrachloride is not formed in the 
condensation, or, if formed, suffers decomposition into the 
dichlorides uEder the conditions of the experiSient, being less stable 
than the 4 : 4^-dichlorotolane tetrachloride, which requires to be 
heated at above 200° before decomposition into the dichloridc takes 
place. 

To confirm Fox's results (toe. cit,), a portion of the viscid product 
was distilled under 11 ram. pressure. Below 210° the distillate 
was colourless, and solidified on cooling. By crystallisation from 
light petroleum, it was separated into two portions, the one con- 
sisting of clusters of radiate needles, melting at 136°, identic 
with o-chlorobenzoic scid, and the other of prismatic crystals, 
pelting at 172 — 173°, which proved to be cis-2: 2'-dichlorotclsn6 
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ijichloi'W® (Cl=44'73 per cent.). The later distillate was brown, 
jji after purification, consisted for the most part of the cis- 
JicUoride, whilst the residue in the flask, when extracSed by Kgjit 
oetioleum, yielded large, transparent rhombs, melting at 127 — 128°, ‘ 
which agreed in properties with the description given of trans- 
2 - 2 '-dichlorotolane dichloride (Cl=44’5 per cent.). 

When the cis-2 ; 2'-dichlorotolane dichloride is reduced in boiling 
alcoholic solution with zinc dust and acetic acid under the con- 
ditions already described for the 4 : 4'-isomeride, it is converted 
into 2: 2 '-dichlorotolanc (m. p. 87°). The same substance is also 
formed when the dichloride is heated with copper powder at 260°. 

4: i'.JJichlorohenzU . — ^When 4; 4'-dichlorotolauo tetrachloride is 
heated with glacial acetic acid (40 c.c.) and water (10 c.c.) at 170° 
for six hours, it is converted into 4 : 4'-dichlorobenzil, which 
separates in the tube in long, slender, yellow needles, and when 
recrystallised from alcohol was found to melt at 193°. Montague 
(Ree. trav. chim., 1902, [ii], 21, 19) gives the melting point as 
200 °: 

(P) 0'3735 gave 0'8162 COj and 0T039 H.p. C = 69-60; H = 3’09. 

(P) 0-2318 „ 0-2305 A^l. Cl=25-59' 

CjtHjOjClj requires C = 60-22; H = 2-89 ; Cl=25-42 per cent. 

Hantzsch and Glover obtained this compound from tho corre- 
sponding benzoin, which was formed from p-chlorobenzaldehyde by 
the benzoin condensation (Ber., 1907, 40, 1519). The quantities 
of materials used and the exact conditions are not given by them, 
and it may he of interest to note that while studying the benzoin 
condensation some years ago, Miss E. S. Hooper, B.Sc., failed to 
isolate the benzoin from this source, although the product, when 
oxidised by nitric acid, gave a 40 per cent, yield of 4 1 4'-dichloro- 
beuzil (m. p. 191°), which was identical with that obtained from 
4: itdiclilorotolane tctrachlorido (jjrivaic communication). 

The monohydrazone, C5H4C1-C(;N-NH-C5H5)-CO-CjH 4C1, crys- 
tallises from alcohol in small, yellow prisms, and melts at 178° : 

(P) 0-0965 gave 64 c.c. Nj (moist) at 20-6° and 758 mtn. N = 7'52. 

C 2 jH]jON 2 Cl 2 requires N = 7-09 per cent. 

The authors wish to express their thanks to Professor Wynne, 
who directed their attention to this problem, and has given them 
much valuable assistance and advice during its investigation. 

The Oniveusity, 

%efpield. 
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CCIX. — ^ome Reactions of Kete,n. Combination with 
Hydrocyanic Acid. 

By Stella Deakin and Norman Thomas Mortimer Wilsmosj 

Iij a note published by Miss F. Chick and one of us (Proc., isqj 
24 , 77), it was stated, among other things, that ketcu combined 
with liquid hydrogen chloride under pressure at the ordinary 
temperature to form acetyl chloride: 

CHjlCO + HCr= CHs'COCl, 

there being no evidence of the formation of the isomeric chloro- 
acetaldehyde or of its condensation product, dichloroethyl acetate 
Under similar conditions keten also combined with hydrogen 
sulphide, forming acetyl sulphide, the so-called thioacetic 
anhydride; * 

SCHjlCO -h HjS = (CH 3 -CO)sS. 

Finally, it was mentioned that keten reacted with hydrocvaiiic 
acid, but that the product was not, as might have been anticipated, 
acetyl cyanide or pyruvonitrile. 

The reaction between keten and hydrocyanic acid has now been 
further investigated, and a new compound, liquid at the ordinary 
temperature, has been isolated in a pure state. The actual con- 
stitution of this compound h-is, however, not yet been elucidated; 
but, as our collaboration has come to an end, and as the substance 
in question has somewhat remarkable properties, we venture to 
place on record the results so tar obtained. 

Analysis and molecular weight, the latter having been found both 
by the vapour density and the cryoscopic methods, showed the 
substance to have the empirical formula C 5 H 5 O 2 N, its formation 
taking place according to the equation : 

2CHj:CO + nCN = CjHjOjN. 

The difficulty in the way of determining its constitution Iks in 
its instability in presence of reagents. For, although it has a 
hailing point of 173°, and its vapour docs not dissociate at the 
temperature of boiling aniline, it behaves in all the reactions 
hitherto studied as if it were merely a mixture of keten and hydro- 
cyanic acid, were it not that the velocity of reaction is slower. 

Thus with water, either alone or in the presence of acids or 
alkalis, acetic and hydrocyanic acids are slowly formed ; 

CiHsOjN -t 2 H 2 O = 2CH3-C03H + HCN. 

* In the note referred to there is a misprint, the Ij.p. of the acetyl suipticic 
obtained being given as 55—58° instead of 165—158”, 



DEAKI.f AND WIWMORB ; SOME REACTIONS OF FCTEN 1969 

jilcohol in presence of a trace of mineral acid acts in a similar 
ijjy giving ethyl acetate and hydrocyanic acid ; 

CiHsOjN + SCjHj-OH =2CH3-C02 -CsH5+ HOT. 

yjfith aniline a violent reaction takes place, acetanilide and 
hydrocyanic acid being produced: 

C.H 5 O 2 N + 2C A-NHs = 2CH3*C0‘NH*C6H5 + HCN. 

Saturation of an ethereal solution of the substance with hydrogen 
chloride at a low temperature, followed by cautious addition of 
water, gave only ammonium chloride together with acetic and formic 
acids, and an attempt to reduce it by means of hydrogen in presence 
of platinum black led to no definite result. Obviously therefore the 
substance is not a derivative of cyr/obutan-1 : 3-dione. 

Although we have no very definite experimental evidence to 
oSer in support of it, still we may perhaps be allowed to hazard a 
guess as to the constitution and mode of formation of the new 
compound. We may suppose that hydrocyanic acid combines in 
the first place with a portion of the keten in a way similar to its 
reaction with aldehydes and ketones to form a cyanohydrin, which 
in this case would be the nitrile of the unstable o-hydroxyacrylic 
acid: 

CHgteO + nCN = CH.;C(OH)*CN. 

As this nitrile contains a hydroxyl group, the latter would at 
once react with more keten to form the corresponding acetate : 
ch2:c(oh)'CN + CH jico - cn2:c(OAc)*CN. 

It may be objected to this hypothesis that a-hydroxyacrylanitrile 
would change, at least in part, into the well-known isomeric acetyl 
cyanide or pyruvonitrile, which should accordingly be found among 
the products of the reaction. It may well be, however, that at the 
temperature of the experiment this intramolecular change is com- 
paratively slow, whereas the reaction between keten and hydroxyl 
is practically instantaneous. A second necessary condition is that 
the combination of hydrocyanic acid with keten shall be slow, 
otherwise, with excess of hydrocyanic acid present, there would 
be no keten available for the second stage of the process. That 
condition was fulfilled in our experiments was shown by the 
faciNm^a large part of the keten had time to polymerise to 
: 3-dione, although Iiydrocy anic acid was present in 
considerable erreess. Following out the hypothesis, the decom- 
position with wate." may be supposed to proceed thus : 

ch3:c(cn)-o-co-ch3+H20 

' = CHaiqOHpO-CO-CHj -i HCN 

•=(CH3-C0)20 + HCN. 

(CH3'C0)20 + HjO = aCHj-COoH. 
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the reaction with aniIi3S may take place aa follows : 

ch2:c(cn)-o-co-ch3+ CjHj-nHj 

=CH5-:C(CN)-0H + CHs-CO-NH'CeHs 
= CHj-CO-CN + CHs-CO-NH'CiiHs. 

CHa-CO-CN + CjHs-NHj = CHs-CO-NH-CjHs + HCN, 

The reaction with alcohol is less easy to follow, especially as jj 
^rs<puires the presence of mineral acid. It may be mentioned that 
the structure suggested is consistent with the molecular volume 
refractivity, and dispersion of the substance. 

The actions of Grignard’s reagent and of nitrosyl chloride on 
keten have also been studied. In both cases the keten condensed 
for the most part to brown, resinous substances, but from the 
reaction with Grignard’s reagent a small quantity of acetone ivas 
obtained, probably formed thus: 

CHjlCO -> CHj:C(OMgt)-CH3 -> OH3;C(OH)-OH3 

t'H.'CO'CHj. 

It was thought that nitrosyl chloride might give nitrosoacetyl 
chloride or the isomeric oximinoacetyl chloride, but the only sub- 
stance that could be isolated in a pure state was chloroacetjl 
chloride. 

Expeeiuental. 

Preparation of Keten and of the Hydrocyanic Acid Derivative, 

The pyrogenic method of preparing keten, previously descrihed 
by one of us (Trans., 1907, 91,' 1938), has been somewhat improved. 
Spiral condensers provided with a cylindrical bulb at the lower 
end are now used in place of the simpler pattern previously 
illustrated, and it has been found advisable to insert a second 
trap between the generator and the main condenser. Any keten 
which condenses in the traps can be readily distilled over into the 
main condenser at the end of the operation. The main condenser 
is kept at —110° to —120° by means of a bath of alcohol and 
ether cooled by suitable addition of liquid air, which is not poured 
into the bath itself, but into a kind of flattened, metallic test-tube 
suspended from the top of the Dewar vessel. At a lower tem- 
perature the spiral of the condenser becomes rapidly blocked with 
crystals, while at a higher temperature the condensation of the 
keten is incomplete, owing to its dilution with other gases. A 
platinum wire of about 0’2 mm. diameter and 5 cm. free length 
has been found to give the best results. With a longer or thicker 
wire some keten will be carried away by the increased rush of gas, 
as the wire must be kept nearly at its melting point ^n any case. A 
current of about 7 amperes is used to commence with, but this must 
be gradually raised to 12 or 14 amperes as the reaction proceeds: 
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gs the wire becomes coated with a layer of conducting carbon, 
rpjjg acetic anhydride is added in charges of about 50 grams, a 
clean wire being used for each fresh charge. By carefully removing 
the layer of carbon by crushing it with pliers, one wire may some- 
times be made to serve for three charges before breaking. After 
heating for about an hour and a-haif, about half of the acetic 
anhydride will have disappeared, and the remainder will have 
become dark brown. The reaction is then stopped, the spent charge 
is removed, a clean wire is inserted, and a fresh charge of acetic 
anhydride is poured in. Including subsidiary operations, three or 
four such charges can be run through in a day, yielding altogether 
15 to 20 c.c. of crude keten. The acetic anhydride should be as 
pure as possible, or the yield will be much reduced ; but inferior 
samples may be greatly improved in this respect by previously 
distilling from phosphoric oxide. Keten may also be. prepared 
from acetone, but is then very impure. Strange to say, glacial 
acetic acid appears to be quite unacted on by the hot wire. 

To prepare the hydrocyanic acid derivative, 15 to 20 c.c; of keten 
were distilled into an exhausted bomb tube cooled in liquid air. 
About twice thi' quantity of anhydrous hydrocyanic acid was added, 
and the tube was then sealed off before the blowpipe. The hydro- 
cyanic acid was prepared by the action of 50 per cent, sulphuric acid 
on potassium cyanide, and was dried by passing it through a long 
column of calcium chloride. It was stored in a bulb provided with 
two taps, from which it could be distilled into the bomb tubes as 
required. As there was an interval of only about 10° between 
the melting point of the hydrocyanic acid and the temperature at 
which the keten began rapidly to polymerise, arrangements had to 
be made tn keep the keten cold until the hydrocyanic acid had 
melted, and then to mix the two liquids as rapidly as possible. 
Accordingly, on removing the bomb tube from the liquid air, the 
lower end containing the keten was well jacketed in wool, the upper 
part containing the hydrocyanic acid being left exposed to the air, 
and the tube was placed in an inclined position in a shaking 
machine and shaken for about two hours, or until it had attained 
the temperature of the room. It was then placed in an ice-safe 
until wanted. Since considerable pressure was necessarily developed 
m the tubes as the temperature rose, to minimise the effects of a 
possible explosion, the shaking and removal to the ice-safe were 
attended to by one of us at times when the laboratory was otherwise 
unoccupied. The contents of the tubes were only slightly coloured 
brown, showing that much less brown remn had been formed than 
when keten polymerises in the ordinary way. Before opening, the 
tubes were again cooled to -78®, when, as the contents had 
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solidified, they could be opened with impunity, and they were tt 
removed from the bath and allowed to attain the temperature "" 
the room. As the contents showed the marked tendency to 
characteristic of hydrocyanic acid, a capillary tube connected w'ti 
a source of dry hydrogen was passed down to the bottom of th 
bomb-tube as soon as the contents were sutficiently melted. tVitt 
the help of the current of hydrogen, most of the hydrocyan' 
acid Eras then distilled off, the tube being finally wanned to about 
50° in a water-bath. The contents of three such tubes were frac 
tionally distilled under 100 mm. pressure, a Claisen flask lein 
employed, to the second neck of which a Young’s “ pear ” still-hcaj 
with four bulbs had been sealed. -The liquid separated mainly iut^ 
two fractions, one boiling at about 70—80°, which was chiefly ci/cb. 
butan-1 : 3-dione, and the other boiling at 100 — 1 10°, which cou. 
tained the bulk of the new substance. Some brown residue was 
left in the flask, and crystals of dehydracetic acid, which were 
identified in the usual way, and which were due to the poly, 
merisation of cycZobutan-l : 3-dione, were deposited in tho neck of 
the flask and lower portion of the still-head. After repeated 
fractionation of the portion of higher boiling point, 7 grams of a 
colourless liquid were obtained, which boiled constantly at 
llO'O— 110'4°/100 mm. (corr.), this being the yield from about 
60 c.c. of crude keten. The fractionation was carried out in dry 
hydrogen. Carbon dioxide was unsuitable for this purpose, as it 
was very soluble in the liquid. 

Compontion and Propertiu of the Hydrocyanic Acid Derivatire, 

The carbon and hydrogen were determined by the method pre- 
viously used for " acetylketen ” (Trans., 1908, 63 , 947). Attempts 
to estimate the nitrogen by the Kjeldahl method were unsuccessful 
owing to loss of hydrocyanic acid, and a modification of the Dumas 
method was therefore employed. The substance was weighed iu 
an exhausted thin-walled glass bulb, the weight of the air removed 
from the- bulb (0'66 c.c. — 0'8 milligram) being added to the 
apparent weight of the substance. The bulb was packed in copper 
oxide in the combustion tube, and, when all the air in the latter 
had been swept out with carbon dioxide, it was broken by meaus 
of a pointed glass rod attached to the inlet tube. The vapour 
density was determined by the Hofmann method, using freshly 
distilled aniline in the outer jacket. The volume observed vas 
corrected for the gas and vapour driven off from the w'alls of the 
eudiometer, and, in measuring the pressure, allowance was made 
' for the temperature of the mercury column and for the vapour 
jsressure of mercury at 184°, the boiling point of aniline under 
756‘7 mm. pres-sure. The volume remained constant for about 
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half an hour, showing that the vapour of the suhstance was stable 
t the temperature of boiling aniline. The benzene used in deter- 
jiining the molecular weight by the cryoscopic method had been 
previously distilled from sodium: 

^ 0 1705 gave 0-3393 CO^ and 0-0672 n„0. C = 54-2; 11 =.4-4, 

0 1369 „ 0-2702 CO2 „ 0-0580 H.p. C=53-8; H = 4-7. 

0 1999 „ 31-7 c.c. Nj (dry) at 14-8° and 755-1 mm. N = 12-8. 

0-0859 ,1 5®'® 184° and 375-9 mm. M.W. = lir2. 

0-0882, in 16-93 benzene, gave At = -0-260°. M.W. = 100-2f 

0-0697,’ „ 16-93 „ „ At= -0-186°. M.W. = 110-8. 

0-1157. » 16'®3 .. At = -0-298°. M.W. = 114-8. 

C-HsO.iN requires C=54-l; H = 4-5; N— 12-6 per cent. 

' " M.W. = 111-04. 

Under 772 mm. pressure, the liquid boiled ,at 173° (corr.), but 
it began to turn brown a little below that temperature. On 
cooling, a white opalescence appeared at about -45°, which dis- 
appeared again on warming to — 42°, but this must have been due - 
to a trace of moisture or other impurity, as the substance remained 
liquid, although it became very viscous, down to -78°. On cooling 
with liquid ai , it froze to a white solid, which melted at -196° 
to - 195°. Owing to the presence of the opalescence, the melting 
point could not be found by visual observation, but it was readily 
determined by means of a thin wire, moisture being excluded 
by jacketing thd wire with calcium chloride in the upper part of 
the tube. On repeated trials, the wire was found to be immovable 
up to - 196°, but it could be moved up and down at - 195°. 

The density was determined at various temperatures. Two 
samples of the substance were used, the first of which had been 
distilled some weeks, and the second a few days before the experi- 
ment.- The densities in each series lie very nearly on a straight 
line, but there is a difference of about five parts in 10,000 between 
the two series. As a mean of four weighings, the pyknometer 
contained 0-74325 gram of water weighed in air at 18°. The 
temperatures in the table have been corrected to the hydrogen 
scale : 



Wei-ht of 

substance iu air. 

,8,. 


t. 


11 . ' 

' 1 . 

11 . 

9T 


0-7997 


1-0746 

100 

0-7995 


1-0743 


13-9 


0-7960 


1-C695 

14'2 

0-7961 


1-0697 


16-6 


0-7937 


1-0664 

18*5 

07925 


1 0647 


21-3 


0-7901 


1-0614 

22-9 

0*7889 


1-0598 


24'8 


0-7870 


1-0571 

29 9 

0 7833 


1-0521 


80-3 


0-7826 


1'05U 
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Taking the mean of the two series by gr^hic interpolation, fte 
density of the liquid between 10° and 30° is given by the equation- 
,8.= l-0685 - 0-00n2((-15°). 

Consequently, assuming the molecnlai weight to be 11104, the 
molecular volume at 15° is 103'9, whereas the molecular volume 
calculated for the formula CHaiC(CN)-0'C0'CH3 from Traube’s 
values for the atomic volumes (Traube, Grundms der phijsiJuiUschen 
Che‘tie, 1904, p. 120 ; Smiles, Chemical Constitvtion and Phj/sical 
'^Properties, 1910, p. 125) is 100-2. 

The refractive indices of the same two samples were measured 
by means of the Pulfrich refractoracter. The densities were 
obtained by interpolation from the values given above, the two 


series being kept 
Line. Sample. 

separate: 

t. 

h 

N. 

M-K, 

a 

I. 

W 

1 -0667 

1-42443 

24 '580 

C, 

II. 

22-6 

1-0598 

1-42150 

26 '598 

D. 

I. 

16-0 

1-0676 

1-42771 

267 M 

J), 

IL 

23-1 

1-0592 

1-42435 

26'(?1 

G\ 

11. 

22-5 

1-0599 

1*43756 

27 ' 4/8 


Taking the mean of the two series, and using tlie values for the 
atomic refractivities and dispersions given in Laudolt and 
Bernstein’s “ Tabellen/' we obtain the following values far the 
molecular refractivity and dispersion : 

C G'-G 

Fouud ... 26*59 ‘2675 i)’^9 

Calculated for CIl^tCICXi'O'CO’CHj 26-34 26-49 079 

At the ordinary temperature the hydrocyanic derivative is a 
colourless, somewhat oily liquid. It has a rather pleasant, altliough 
slightly pungent odour, resembling that of the nitriles. It is 
re^ily miscible with all the ordinary organic solvents, but ia 
sparingly soluble in cold water. It is more readily soluble in hot 
water, separating again as an emulsion on cooling. It is, however, 
slowly decomposed and dissolved by water on keeping, even in the 
cold, acetic and hydrocyanic acids being formed, and this whether 
the aqueous solution was originally neutral, acid or alkaline; but 
,on warming it with aqueous alkalis or sodium carbonate, yome 
brown substance is also formed. This hydrolysis has been studied 
.quantitatively in both acid and neutral solution. Since methy 
orange cannot be used as an indicator for acetic acid, and pheno 
phthalein is useless in presence of soluble cyanides, the fuHoi'nij, 
method of titration was adopted. Standard alkali free 
carbonate was first added in slight excess, that is, in the propcrtiou 
of rather more than three equivalents of alkali to one mo ecu 
of the substance, and the cyanide was titrated with standard si v 
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'trate tlie end-point being shown, as usual, by the formation of a 
"^^rmanent opalescence, A second equal volume of silver solution 
^ then added, in order to replace all the CN^ in solution by 
jjQ / after which the excess of alkali could he found by means 
of standard acid and phenolphthalein. Proceeding in this way, 
alkali used corresponded with the hydrocyanic as well as with 
the acetic acid, so that, to find the amount of the latter, the hydro- 
ic acid as found from the silver titration had to be subtracted 
from the total acid. To carry out the hydrolysis in acid solufeon, 
a weighed amount of the substance was placed in a stoppered flask, 
together with 50 c.c. of water and 1 c.c. of 0'1092i¥'Sulphuric acid. 
The lui^ilure was kept overnight, warmed for a few minutes on the 
water-bath, cooled, and titrated, the sulphuric acid being allowed 
for The silver nitrate was O'liV, and the alkali 0'1055A’ : 

0‘3041 required 13'33 c.c. silver and 76’91 c.c. alkali; or 1 mol. 
gave 0-973 mol HCN and 1*988 mol CgH^Og. 

0-2943 required 12*90 c.c. silver and 72*69 c.c. alkali; or 1 mol. 
gave 0'973 mol HCN and 1*919 mol Call402. 

For the hydrolysis in alkaline solution, the substance was added 
at once to excess of the standard alkali. After about two hours at 
the ordinary temperature, the reaction appeared to be complete, 
and the solution was titrated : 

» 0*2820 required 12*16 c.c. silver and 70*85 c.c. alkali; or 1 mol. 
gave 0-967 mol HCN and 1*975 mol. 02X1402. 

0-3142 required 13-86 c.c. silver and 80*80 c.c. alkali; or 1 mol. 
gave 0-979 mol HCN and 2*032 mol. C.2H4O2. 

The reaction is thus not quite quantitative, but it is sufficiently 
so to prove the validity of the equation given on p. 1968. 

An attempt was next made to hydrolyse the CN group without 
breaking up the molecule. 2'33 Grams of, the compound were 
dissolved in ablbt 20 c.c. of dry ether ; the solution was cooled to 
-78°, and dry hydrt^en chloride was passed in until two layers 
began to separate, the lower one being a solution of ether in liquid 
hydrogen chloride. Two molecular proportions of water, dissolved 
• in 20 c.c. of ether and cooled to —78°, wore then added, and the 
mixture was kept overnight, the temperature gradually rising to 
about 0°. As no reaction appeared to have taken place, even on 
warming to the boiling point of ether, a third molecular proportion 
of water was added, and ether was evaporated until water began 
to separate. On again keeping overnight at the ordinary tem- 
perature, ammonium chloride crystallised out, and the solution was 
then fractionally distilled. After the ether' had been expelled, a 
fraction passed over at 85 — 103°, which gave all the reactions of 
formic acid. A second fraction, which passed over at 103 — 135°, 
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was, also acid. It was redistilled from concentrated sulphuric acy 
to destroy any formic acid, and it then answered to the testa faj 
acetic acid. A small quantity of liquid which still reniaijaj ij 
the flask was heated under a pressure of 35 mm. to 230°, but it 
merely charred without distilling. Iffie" hydrolysis of the hydro, 
pyanic acid derivative had therefore followed practically the same 
course as in aqueous solution. 

The substance did not appear to react with absolute alcohol, but 
on 'adding dry hydrogen chloride the odour of ethyl acetate was 
noticed. On treating another portion of the alcoholic solution 
with lime, a vigorous reaction took place, hydrocyanic acid and 
ethyl acetate being given off. To a larger portion of the solution 
a small quantity of ethylsulphuric acid was added, and the mixture 
was left tor two days, when hydrocyanic add and ethyl acetate 
were again noticeable. On passing a current of dry air through 
the solution and then into water, hydrocyanic add was readily 
identified in the latter. The alcoholic solution was then boiled tor 
some time over phosphoric oxide in a flask fitted with a relius 
condenser, and finally distilled, when, after all the hydrocyanic add 
had been driven off, a sample of ethyl acetate was obtained, which 
boiled steadily at 77“ (corr.). , 

The compound reacted vigorously with aniline, hydrocyanic add' 
being given off, and a solid substance being formed, which proved t« 
be acetanilide, melting at 113“ (corr.). This was confirmed by 
taking a mixed melting point with a sample of pure .acetanilide from 
other sources. The reaction appeared to be quantitative. 

S 

Action of Grifjmrd’s Reagent on Keten. 

The reagent (magnesium methyl iodide) in dilute ethereal solution 
was cooled to -50°, and gaseous keten was slowly passed in. A 
very vigorous reaction took place, and much heaff was evolved, as 
was shown by the amount of solid carbon dioxide which was retiuired 
to maintain the low temperature. As only resinous subdauces 
appeared to be formed, the experiment was repeated, but this time 
the keten was largely diluted with dry hydrogen, the dilution, 
being effected by passing the hydrogen through liquid keten a 
- 78“ to - 70“. The ethereal solution became dark rcddish-broffl 
and very viscous, and a yellow, resinous solid separated, ® 
mixture was decomposed with powdered ice, and the magne 
hydroxide was dissolved by addition of dilute hydrochloric ac i 
leaving a considerable amount of brown resin, which was no . 
in either the water or the ether. This was removed by ra i i 
aud.-the filtrate was fractionally distilled. After the e H ^ 
been removed, a small quantity of liquid passed over a » 
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]j)()o n liicli liad a strong odour of acetone. The presence of acetone 
^js confirmed by the iodoform reaction, by the alkaline mercuric 
hloride and nitroprusside tests, and by the formation with beni- 
aldehyde of distyryl ketone (m. p. 111—112°, corr.). No other 
compound could be isolated. 

Action of Hilrocyl Chloride on Keten, 

The nitrosyl chloride was prepared by passing nitric oxide into 
liquid chlorine at about - 60° until saturated. The chlorine was 
obtained from hydrochloric acid and potassium permanganate. It 
las washed with water and dried with sulphuric acid. The. nitric 
odde was produced by the action of nitric acid on copper, and waa 
purified by passing first through 50 per cent, potassium hydroxide 
solution and then through concentrated sulphuric acid. The 
nitrosyl chloride was fractionally distilled before use to remove any 
excess of chlorine. 

At first, attempts were made to carry out the reaction by con- 
densing the keten with excess of nitrosyl chloride in bomb-tubes by 
means of liquid air, and allowing the temperature gradually to rise, 
but violent exp' (Siona took place as soon as the nitrosyl chloride 
melted, Accordingly, another method was tried, gaseous keten being 
passed slowly into excess of nitrosyl chloride at a temperature just 
above the melting point of the latter (-01°). Vigorous reaction 
took place at once, with evolution of much heat, hydrogen chloride 
and an odour of carbonyl chloride being given off, and a white 
solid separating out, which melted at about -50°. If the tem- 
perature was allowed to rise during the reaction, much gas was 
evolved, which, on analysis, proved to be a mixture of hydrogen 
chloride, carbonyl chloride, carbon dioxide, acetylene, and nitrogen. 
The acetylene and some or all of the carbon dioxide were impurities 
in the original feteu. The gas did not contain nitric oxide. After 
all the keten had been added, the temperature was allowed to rise, 
and a current of hydrogen was passed through the mixture in order 
to remove the excess of nitrosyl chloride, when a dark brown, very 
viscous liquid was left. On distilling this under a pressure of 95 
to 100 mm., a colourless liquid passed over at 58 — 68°. This liquid 
did not contain nitrogen. Under atmospheric pressure it boiled at 
lllfi°. It reacted with water to form chloroacetic acid, and with 
aniline it gave chloroacetanilide, melting at 133°, which was con- 
firmed by taking a mixed melting point,with a sample of chloro- 
acetanilide from another source. The colourless liquid was therefore 
c loroacetjl chloride, in the formation of which the nitrosyl chloride 
a apparently acted merely as a source of chlorine. A large 
quantity of a brown, resinous substance was left in the distilling 
'■Oh. xcvii. 6 o 
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fa. This was found to contain nitrogen, but a definite com. 
pound could not be obtained from it. Attempts to obtain a clean 
reaction by previously diluting the nitrosyF chloride with dry eftet 
met with no better success. 

University Collbqb^ . 

University of**I^ni>on. 


CCl.—Tlie Polymerisation of Keten. cydoBukm-l : 3- 
(lione (“ Acctylketen "). 


By FnANons Chick and Nobuan Tuomas Mortimeu WitsHcsE,^ 

In a previous paper (Trans., 1908, 93, 946) we stated that when 
keten, either in the liquid or the gaseous state, is left to itself «t 
the ordinary temperature, a brown substance is formed, the chief 
constituent of which is a colourless liquid of a very pungent odour, 
boiling at 126— 127'’/760 mm, (corr.), and which, after having 
been frozen, melts at -7® to -6°; and we showed by combustion 
analyses, by determination of the vapour density according to the j 
Hofmann method, and by measurement of the freezing point of 
its solution in benzene, that this liquid is a polymeride of keten, 
formed according to' the equation 2 CH 2 .CO=C+H^O£. We also 
showed that the substance undergoes a series of reactions which 
indicate a close relation with acetoacetic acid. Thus, with water ' 
in the cold, acetoacetic acid itself is produced : 

CjH.O, + HjO = CHj-CO-CHj-COaH ; 
on boiling with alkalis, acetates arc formed ; 

C^H A + Ba(OH)o = BalC^H^Oj)^ ; 

\fith aniline, a very vigorous reaction takes place, resulting in the 
formation of acetoacetanilide : 

C.HA + CeHs-NHj^CHj-rO-Cnj-CO-NH-CA; 

and with phenylhydrazine, a phenylhydrazone-pheiiylhydrazidc of 

acetoacetic acid is obtained: 


CH,-C(:N-NHPh)-CH2'CO-NH-NHrii+H,0. 

The hydrazide character of the latter substance was shown hj 
the formation of a hydrochloride and of a platiiiichloride. 
of pyridine to the polyn^ride caused a violent reaction, vit ^ 
formation of brown resins; but 'when the reaction Wcos 
take place in benzene solution, dehydracetic acid was t ^ ^ 

fTiASfi fjwrtji led ua to conclude that the 
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contained a keten group, and we therefore assumed it to he acetyl- 
^eten having the formula CHj-CO-CHICO. At the same time, we 
considered the possibility of its being cycfobutan-1 : 3-dioue ; 

CH,<§g>CH2, 

js this would agree better with our observation that it did not 
ippcar to react with alcohol. Nevertheless, the great reactivity 
Sind very unsaturated nature of the substance led us to prefer the - 
ketcn formula, and a measurement of the refractive index also 
seemed to support this choice; 



M.R. 

CH,-CO-CH:CO 

20 -489 

-CO\ 

™*\po/^”* 

18-782 

CHf >C1I 

20-(;04 

20-of5 

Found 


Here, however, we had to suppose that the -CHICO group had 
idepressing action on the refractive index, an assumption which, 
on account of lack of experimental evidence, we made with all 
reserve. 

After the publication of the previous paper, the work was for a 
time interrupted, and it was not until the session just closed that 
it could be seriously resumed. In the meantime a paper by 
Staudinger and Bereza has appeared (Z(er., 1909, 42 , 4908), in 
which the polymefisation of the disuhstituted keten, ethyl ethyl- 
tetencarboxylate, COlCEt-COjEt, is described, the product 
according to these authors being rrndoubtedly a eyeZobutane 
derivative, namely, ethyl 1 ; 3-dietbyh'yc?obutan-2 ; I dlone-l : 3-di- 
carboxylate, 

C02Et-CEt<y^C EfCO,,Et, 

and on this and other grounds they conclude (hat the substance 
discovered by us must be d^-cyr/obuten l-ol-3-orie, 

CO<^j,^>C-OH. 

The arguments of Staudinger and Bereza did not, however, seem 
w us to be necessarily convincing. Thus, ethyl 1 : 3-diethyl<^cZo- 
butan-2 : 4-dione-l : 3-dicarboxylate reacts with two molecular pro- 
portions of aniline to form two molecules of ethyl ethyimalonanilate : 

COjEfOEl<p^OEfCO.,Et-t2C,U5-NIIj = 

2 C 03 EfCHEt-C 0 'NH-C 5 H 5 . 

Also, on heating, the diethyl ester dissociates with regeneration 

6 o 2 
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of ethyl ethylketencarboxylate. Our substance, on the other hanj 
reacts with only one molecular proportion of aniline, and it sho^ 
no tendency to dissociate on heating — quite the contrary. Similar 
remarks apply also to the reactions of tnixilic acid referred to by 
Staudinger and Bereza in this connexion. Again, the comparative 
stability of the polymeride of keten, both in the pure state anj 
in alcoholic solution, which Staudinger and Bereza cite as beiig 
inconsistent with the keten formula, was not conclusive, mote 
especially as our previous observations on these points were incom- 
plete. We have since found that alcohol reacts with the polymeride 
if a trace of mineral acid be present, forming acetoacotic ester : 

-r CjH-OH = CHs-CO-CH^-COs-CoHs ; 
and that, when the pnre substance is kept for some weeks in sealed 
tubes at the ordinary temperature, dchydracetic acid is formed, 
apparently by direct polymerisation. Moreover, Staudinger and 
Bereza show that.disubstituted ketens become much less reactive 
when one of the substituents is an acidic group, and, consegiicntly, 
it was not unreasonable to assume, as we did, that the substitution 
of acetyl for a hydrogen atom in keten should have a similar efferf. 

So far therefore there was not sufficient evidence available to 
allow of a definite conclusion being drawn between the open chain 
and the cyclic formula for the first polymeride of keten. Most of 
the reactions described above involved a transference of a hydrogen 
atom from the reagent to the polymeride, and there was nothing 
to show into which part of the molecule of the latter this atom 
bad entered. 

It occurred to us that a study of the action of bromine on tie 
polymeride might throw some light on its constitution. We found 
that bromine combined directly with the substance, foimiiig a 
monobromoacetoacetyl bromide, which, on treatment with alcohol, 
gave the corresponding ethyl monobromoacetoacetate. If tie 
polymeride had the acetylketen structure, addition of bronime 
should give the a-bromoacetoacetyl bromide: 

CH3-CO-CH:CO-HBr2=CIt3-CO-CHBr-COBr, 

whereas from cyrfobutau-l ; 3-dione only the y-derivative cou 
result : 


+ Brj = CH2< 


COBr 

COCHgBr- 


Since we have actually obtained the y- and not the 
under conditions which rendered a wandering of the ^ , 

from the a- to the y-position highly improbable, it follows a 
evidence in favour of tho cyclic structure for the first po 
of keten is now conclusive. It may be noted, ? j.jL 

that the substance may still be regarded as an internal a y 
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of acetoacetic acid. The true acetylheten has therefore yet to he 
discovered, but we venture to prophesy that, when prepared, it will 
resemble eycZohutan-1 ; 3-dione in many of its reactions. 

Incidentally, by treating the above-mentioned y-bromoaceto- 
joetyl bromide with aniline, we have obtained the same bromoaceto- 
jeetanilide as was prepared by Enorr (Annalsn, 1886, 236, 79) by 
tie bromination of acetoacetanilide, and, by digesting this with 
concentrated sulphuric acid as described by him, we also obtained 
his bronio-2-hydroxy-4-methyIquinoIine (luc. cit., p. 91). Enorr also 
prepared a substance, which he believed to be identical with the 
latter compound, by the action of bromine water on 2-hydroxy- 
4 -methylquinoline itself. As under these conditions the bromine 
would almost certainly occupy the 3-position, Enorr assumed that 
shis bromoacetoacetanilide was the a-derivative, the condensation 
with sulphuric acid taking place according to the equation ; 

Me 


\/\/' 

NH 


CO 

\cHBr 
CO 


I 

\/\/ 

N 


Me 

.OH 


We now find, however, that the compound formed on brominating 
2-hydroxy-4-methylquinoline is not identical with, but is an isomeride 
of, the bromo-2-hydroxy-4-methylquinoline produced by the action 
of sulphuric acid on bromoacetoacetanilide ; and, since our synthesis 
shows tliat the latter substance undoubtedly has the bromine in 
the y-positlon, it follows that the compound obtained from it by 
the action of sulphuric acid is (o-bromo-2-hydroxy-4-methylquinoline ; 

CH,Br 

w 

The seiui-enolic formula, prupuf^ed by Staudinger 

and Bereza agrees better thao the diketouic foimnla, 

with the molecular volume, refractive index, and dispersion of the 
aubstance, as we shall show later; but we can find no chemical 
evidence for it. cyc?oButand : S-dioce does not appear to react 
sodium, with acetyl chloride, or with plienylcarbimide. In 
act, a mixture of it with phcnylcarhimide may be separated into 
cf>nstituents by fractional distillation. It may be mentioned, 
owever, in this connexion that the substance gives a red colour 
^ . ferric chloride in alcoholic solution. The senii-enolic formula 
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is also inconsistent with the reaction witli phenylhydrazice 
substance reacting normally with jS-diietones, which can exist ia tl!* 
semi-enolic form to form a pyrazole ring. The reaction with nh f 
hydrasine is supported by that with semicarb^ide, two molecu/ 
proportions of which react with cycfobutan-1 * 3-dione to form 
semicarbaaone-semicarhazide of acetoacetic acid; ^ 

CHs<^q>CHj + aCO-NjH. = 

HjO + CHj-qiN-NH-CO-NHjl-CHj-CO'NH-NH-CONH 

Dry ammonia combines with cycfobntan-1 ; 3-dione at low tem 
peratures to form acetoacetamide, previously prepared by Claisen 
and Meyer (Her., 1902, 35, 583) by the prolonged action of dilute 
aqueous ammouia on acetoacetic ester : 

CH(,<^°>CH3 -h NHj = CHj-CO’CHj-CO-HH,. 

By the further action of dry ammonia, acetoacetamide is convened 
into a yellow oil. This oil could not be purified, but it appeared 
to consist mainly of the hitherto non-isolated amide of ^-amino- 
crotonio acid, CH 3 'C(NH 2 ) 1 CH-C 0 -NH^ for, on healing it in a 
current of dry hydrogen, a crystalline substance was produced, 
melting at 197°, and having the empirical formula CgHjjOjNj. 
From analogy to the condensation of acetoacetamide described' by 
Claisen and Meyer, this crystalline substance is probably 4.omi'no- 
2:4- dimethyl - ■ tetrahpdro-O-pyridone-Z-carhoxylamide, formed 

thus: 


NF OH, 



NHj-CO-jlH '^CH 

CH,-C-NH, CX) 


NH, 


NHj CBj 

\/ 


C 


NH, + NH.-CO'C 

S A 1 1 

CH,’C 


fll, 

CO 


KH 


From its reactions the stability of the cycfobutan-l : 3-dione ring 
is thus seen to be very small, even when compared with that of 
cyrfobutane prepared by Willstatter and Bruce (Her., 1907, 40, 
3979). In fact, the substance behaves as if the ring were not 
completely closed, that is to say, as if its constitution were: 
CH,-CO- 
TO-CH,- 

Since, however, there is no precedent for such a formula as this, 
we are not prepared seriously to propose it. 

The action of Grignard’s reagent (in this case magnesium methy 
iodide) gave for the most part only by-products which could not be 



CHICK AND WltatoR^r ^HE POLYMEBISATION OF KETEN. 1983 

tiHed hut liMU w*« some indication of the formation of 
^'acetone alcohol, which waa probably produced somewhat as 
follows ; 

Reduction of cyc^butao-l : 3:dione with hydrogen in the presence 
of platinum black gave an unlooked-for result, ?t-butyraldehyde 
being formed. The reaction may possibly take place in the following 
stages : 

CH.<“>CH, -> -> CH<^0>CH, 

CHj<™ >CH2 

or 0^11402 + 6H=CH3*CH2*CH2*CH0 + H^O. 

As the intermediate compounds have not been isolated, it is not 
possible to say exactly at what stage the ring is broken. The 
elimination of water would be facilitated by the dehydrating action 
of unchanged cyciobutan-1 : 3-dione. 

The further polymerisation of cyriohutan-1 : S-dione to de- 
hydracetic acid may perhaps be represented by the following 
scheme, although many others are possible, especially if cyofobutan- 
1 ; S-dione be given the open-chain structure suggested above ; 

co<^^pc^;; Hic<^^cn2 = 

co<™^>o:c<“>ch 2 + H2O =po<^H^'' c(0H);c<:^^>ch2 

- CH3-CO-CH2-C<q1!;™>CH2. 

Collie’s formula for dehydracetic acid (Trans., 1891, 59 , 179) 
has here been chosen. The condensation would be much more 
difficult to follow if dehydracetic acid had the formula assigned to 
it by Feist (Annalen, 1890, 257, 253). 

Much work has been done with a view to discovering the con- 
stitution of the yellow substance which is formed from eyefobutan- 
1: 3-diohe in the presence of quinoline; hut, on account of tho 
small quantity available, not much success has been obtained. 

In our former paper we stated that acetyl^eten ” ewabined 
'^itb sodium ethoxide in dry alcohol to form sodium ethylaceto- 
acetate, which, on boiling with hydrochloric acid, gave carbon 
dioxide and methyl propyl ketone. Since the polymeride of keten 
IS in reality cycfobutan-1 : 3-dione, the compound formed with 
sodium ethoxide must have been sodium butyrylacetate, which, 
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however, would also give methyl propyl ketone on boiling 
hydrochloric acid : 

CHj<^q>CHj + NaO-CjHj = CH,-CHs-CHj-CO-CHj-CO.,Na 
CH,-CHj-CHj-CO-CHj-COjNa + HCl = 

• NbCI+COj + CHj-CHj-CHj'CO.cHj. 

We propose to study this type of reaction moire fully. 

cyc^oButan-l : 3-dione does not react with hydrocyanic acid, even 
when the two substances are heated on the water-bath in sealed 
tubes, and it does not react with liquid cyanogen at the ordinary 
temperature. 

Experimental. 

Preparation of cycloButan-l : 3-dtowe. 

We have not succeeded greatly in improving the yield of cyclo- 
butan-1 : S-dione, about 5 grams from 150 grams of acetic anhydride 
being the best hitherto obtainable. It is not necessary to frac- 
tionate the crude keten, beyond allowing the temperature to rise 
to about -80° to -70°, before distilling it into the pressure tubes. 
There seems to be little risk of explosion if the tubes are carefully 
made, and they may be handled with safety after polymerisation 
has taken place, ss the internal pressure will then have diminished, 
They should, however, be re-cooled to about -80° before being 
opened, or loss of substance may be caused by the rush of gas. 
Diluting the keten with ether to dimmish the violence of the poly- 
merisation did not noticeably improve the yield ; but, on the other 
hand, surrounding the tube containing the keten with a bath of 
alcohol cooled to —30°, or lower, and allowing the whole slowly 
to attain the temperature of the room, materially reduced the 
formation of brown resins. To ensure complete polymerisation, the 
tubes should he kept for a day or two before being opened. The 
distillation of the cycfobiitan-l : 3-dione is conveniently carried out 
under about 30 ram. pressure, when the bulk of the substance passes 
over as the temperature of the bath rises from 40° to 60°. The 
temperature should, however, finally he raised to about 100°. The 
liquid then remaining in the distilling flask consists of dehydracetic 
acid and brown resins. The distilling flask should be heated by a 
water- or oil-bath, and not by a naked flame, or the distillate 
may be contamitfated with decomposition products from the residue. 
The whole ^paratus should, of course, be carefully dried and filled 
with dried air before commencing the distillation ; and only dried 
air should be allowed to enter the apparatus during and at the 
close of the operation. These precautions are especially necessary 
when it ia intended to study the physical properties of the sub- 
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stance. 


The preparation of e^cfobutan-1 : 3-dione may be recom- 
as a useful exercise for student in laboratories where a 


supply of liquid air is available. 


Phy&ical Proferiies of cydoButan-1 3-dione. ■' 

We have confirmed the boiling point of cyc?obutan-l : 3-dfone 
under 760 mm. pressure previously given. Under 100 mm. pressure 
the substance boils at 69 — 71® (corr.). The freezing point of a 
carefully prepared sample was found to be -7'9® to -7-5®. 

The density of two samples of the substance was determined at 
various temperatures. As a mean of four weighings (07432, 07433, 
0-7432, 07433), the pyknometer contained 074325 gram of water 
weighed in air at 18®. The weights of cyc/obutan-l : 3-dione and 
the densities calculated from these were as follows: 


t. 

Weijrht of substance in air. 
I. 11. 

1 . 

A. 

II. 

D-5’ 

' 

0-8-238^ 

' 

^ 1-1069' 

10'.5 

0-8226 


1-1053 


14'1 


0-8198 


1-1012 

14'3 

0*8193 


1-1008 


17 7 

0*8165 


1 -0069 


l$-7 


0-8157 


1-0958 

21-6 

0-8130 


1 0921 


227 


0-8123 


1-0012 

25 -.3 

0-8098 


1-0877 


267 


0-8088 


1-0864 

293 

0-8064 


I -0830 



Tlie temperatures were measured by means of a thermometer 
which had been carefully compared with a standard thermometer 
from the International Bureau of Weights and Measures, and they 
have been corrected to the hydrogen scale. The densities in each 
series lie very nearly on a straight line, but there is a difference of 
from 2 to 4 parts in 10,000 betw^een the two series. The density 
at 23° given in our previous paper, is in line with those in the 
first series. Taking the mean of the two scries by graphic inter- 
polation, the density of cyc/obutan-1 : 3-dione between 10® and 30® 
is given by the equation : 

,S( = 11000-000118{«-15®). 

Taking the molecular weigl)|i as 84‘03, the moleculit volume at 
15° is 76’39. Assuming Traube's values for the atomic volumes at 
15° (Traube, Griindriss der 'phyiikalischen Ghemir,^ 1904, p. 120; 
Smiles, Chemical Constitution and Physical Pro'perties, 1910, p. 
125): 0=9‘9; H = 3’l ; Oco = 5’5;Ooh = 2'3; ring formation = -8*1, 
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and moleculai co-7oluin6=2S‘9, we obtain tie following calculatcj 
values: 

yCOv 

oh/ >CH, 80'8 

Nx/ 

, 00 — V 

CH/ >0H 77-6 

^C(OHr 

.C(OH). 

CHf >CH 74-4 

CHj-CO-CH:CO 88-? 

Found 76"4 


This property is therefore decisively in favour of a cyclic formula 
The enolic formulse appear to agree better than the diketonic 
formula, hut it is quite possible that the contraction due to the 
formation of the cyrfobutane ring is more than 8T units, this 
number having been obtained mainly from a study of benzenoid 
substances. 

The refractive index of cyc/obutan-1 : 3-diono has been re- 
determined, using portions of the two samples just mentioned, with 
the result that the value for the D line given in our former paper 
would seem to have been too low. This may have been due to the 
precautions to exclude moisture having been insufficient. The 
densities were interpolated from the values given above: 


First Sample. 


Line, 

t. 

N. 

A 

M.l{. 

a 

n-r 

1 -43490 

1-0957 

20-007 


19-2- 

1-4.3769 

1-0951 

20-131 

- (?' 

187 

1-15179 

1 -0957 

20'6SO 



Second Sam.'j^e. 


c 

18 ‘6" 

1-43547 

1 0958 

20 029 


18*3 

1-43877 

1-0961 

20-157 

G' 

187 

1-45236 

1-0957 

20-702 

1 sets 

of numbers 

give as the 

value for 

the molecular 


" dispersion,” 0'673. For comparison, the values for the molecular 
refractivities and dispersion, calculated from the atomic refrac 
tivities given in Landolt and Bornstein’s “ Tahellm" for the 
various isomeric formulae, will be found in the table herewith : 


CH, 


■^ 00 / 
CO 


CHj 


.C(OHk 

CHf >CH 

'\3(0Hr ■ 
CHs-CO'CHjCO 
Found 


0. 

18-53 

18-78 

G'-V. 

0-47 

19-54 

19-72 

0'64 

20-56 

20-66 

0-80 

20-36 

20-02 

20-49 

20-14 

0-70 
. 0-67 
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jrblQ these figures it would appear that of the possible ring 
formulK the semi-enolic modification is the most probable. Jhe 
unsaturated nature of the substance, however, makes it 
I ffitimate to assume the existence of an exaltation of the refractive 
index and dispersion which would raise the values calculated for 
the dikctonic formula hy an amount rather less than that Hue to a 
iouble bond. 

The study of the absorption spectrum has been kindly repeated 
for us by Professor E. C. C. Baly, using various thicknesses of a 
Q-l juoiar solution in dry ether. The result was to confirm the 
observation of Mr. H. E. Watson given in our former paper. 
There was no selective absorption, and ouly a slight general 
absorption in the ultrarviolefc. 

Inaiym of cycloBw^un-1 : Z dione- -As a further check on the 
composition, a third analysis of the substance was made: 

0 1298 gave 0*2704 CO^ and 0*0599 H.O. C=56*8; H=5'l. 

C 4 H 4 O 2 requires 0 = 57*1; H=4*8 per cent. 

iidxon of Alcohol on cydoButan-l: Z^dionc . — As stated earlier 
in the paper, cyc/obutan-1 ; 3-dione combines with ethyl alcohol in 
the presence of a trace of mineral acid. To about 0*5 gram of the 
compound dissolved in ethyl alcohol, a small quantity of a dilute 
alcoholic solution of sulphuric acid (ethylsulphuric acid) was added. 
After two days the odour of cycfobiitan-l : 3-dione had disappeared. 
The freo acid was neutralised by shaking with moist calcium 
carbonate, and the mixture was dried with calcium chloride, filtered, 
and distilled — towards the end under diminished pressure. The last 
fraction had the odour of acetoacetic ester, gave the characteristic 
violet colour with aqueous ferric chloride, and boiled at 182®/ 
TGOmm. (corr.), pure acetoacetic ester boiling at 181®. 

Action of Bromine qn cycloJ?«^rtn-l : Z-dwne: y-Bromoacetoacetyl 
Bromide. 

Ill order to study the action of bromine on cyc7obutan-l : 3-dione, 
these substances were diluted with carbon tetrachloride, which had 
been dried over calcium chloride and distilled. The bromine was 
purified by washing with aqueous potassium bromide and then 
with water, and distilling from phosphoric oxide. In a preliminary 
experiment a dilute solution of cyc^obutan-1 : 3-dione was titrated 
with a bromine solution, using the colour of the bromine as 
indicator. The strength of the bromine solution was found in 
tho usual way by shaking with aqueous potassium iodide and 
titrating with thiosulphate. The titration of the cyc?obutan-l : 3- 

lone was not very sharp, as towards the end the reaction became 
^ery slow, but it was sufficient to show that the substances reacted 
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in molecular proportions. 0'384 Gram of cycfobutan-1 ■ 8 S' 
required 0'707 gram of bromine, whilst according to the eou t'”' 
C 4 H 402 +Br 2 =C 4 H 402 Brj, 0-732 gram should have been used.*^ 
carry out the bromination on a larger scale, cyrfobutan-l : 
in weighed quantities of from 2 to 5 grams, was dissolved in jtojt 
50 c.c. 'of carbon tetrachloride contained in a 100 c.c. lueasnrin 
flask. An equivalent amount of bromine, dissolved in 20 to 30 c ^ 
of carbon tetrachloride, was then run in very slowly from a burette 
the flask meanwhile being kept immersed in cold water and weli 
shaken. The reaction appeared to be over when a little more than 
95 per cent, of the bromine had been added. The solution of the 
acid bromide fumed strongly on contact with moist air, and reacted 
vigorously with water, giving hydrobromic acid. To prepare the 
ester, alcohol, which had been dehydrated by means of metallic 
calcium, was added to the solution of the acid bromide. The 
substances reacted at once with evolution of heal, and the hydrogen 
bromide which was formed, being much less soluble iu carbon 
tetrachloride than in the ester, “ salted out ” the latter, which 
formed a light brown layer on top of the tetrachloride. We have 
found that the same thing occurs if carbon disulphide is used as 
solvent in place of the tetrachloride. This phenomenon must havei 
been observed in brominatiug ethyl acetoacetate in the otdinary' 
way, but we have not seen it mentioned. On shaking the mixture 
with water, the ester at once dissolved in the carbon tetrachloride. 
The washing with water was continued until all free acid had been 
removed. The solution was then dried over calcium chloride, tie 
carbon tetrachloride and any alcohol remaining were evaporated, 
and the residue was distilled under 10 mm. pressure, the bulk of 
the ester passing over between 110° and 115°. This is about 15° 
lower than the boiling point of the y-bromoacetoacetic ester under 
10 mm. pressure given by Epprecht (Annaim, 1894, 278, 77); 
but, as this author does not state that the mercury in his manometer 
had been properly boiled out, the pressure in his apparatus was 
probably rather higher. The presence of bromine in the ester was 
proved by warming with dilute sodium hydroxide, sodium bromide 
being formed. With copper sulphate and sodium acetate, a bright 
green copper salt was produced. The y-position of the bromine in 
the ester was also shown by the reaction with thiocarbamide, as 
described by Epprecht (foe. cit.), ethyl 2-aminotbiazolyl-4-acetate, 
melting at 93—94° being obtained according to the equation: 


CH,Br-CO-CH./C02Et + CSiNig^ = 
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Ethyl 
ethyl 2 -a 


o-biomoacetoacetate would have given with thiocarhamide, 
iiiiiii>4-inethylthiazole-5-carboxylate, melting at 175°: 
S-C{CO,1St) 


It well known, however, fiBat in certain circumstances the 
bronio-ester may he converted into the y-bromo-ester by the action 
of hydrogen bromide, and it occurred to ua that this might possibly 
liave taken place when the alcohol was added to the acid bromide, 
The “salting out” of the ester by the hydrogen bromide would 
certainly facilitate such an interchange. Accordingly, the synthesis 
of the ester was repeated in a slightly different way. The solution 
of the acid bromide was run very slowly into excess of alcohol, in 
which finely ground, dry sodium acetate was suspended, the misture 
being kept well stirred during the process. The bromination of 
the cycfobutaurl : 3-dione and the reaction with alcohol were both 
carried out at 0°. This time no “ salting out ” of the ester took 
plice. The solution was washed with water, dried, and concentrated 
as hefere, but the ester was distilled under 5 mm. pressure, and 
passed over below 100*^, leaving only a very small residue in the 
distilling fiask. The yield of ester was about 75 per cent, of that 
calculated from the weight of ryc^obutan-1 : 3-dione taken. The 
ester thus obtained was quite colourless. The tbiazeie derivative 
was afso very nearly colourless, but it melted as before at 93*^ 
(corr.), even after repeated recrystallisation from ether. 

To prepare y-bromoacetoacetanilide, a little less than one 
molecular proportion of aniline dissolved in carbon tetrachloride 
vas added slowly to a solution of y-bromoacetoacetyl bromide in 
the same solvent. The anilide separated at once in the form of 
an almost white precipitate, which, after washing with water and 
drying, melted at about 134®. On recrystallising from alcohol, 
colourless crystals were obtained, which melted and decomposed at 
138° (corr.), as given hy Knorr {A?tn(den, 1886, 236, 79) for the 
bromoacetoacetanilide which ho obtained by bromiiiating aceto- 
acetanilide. The identification was confirmed by taking a mixed 
melting point with a sample of bromoacetoacetanilide prepared by 
Knorrs method. When more than one molecular proportion of 
aniline was added to the acid bromide, the second bromine atom was 
also attacked, and tarry substances were formed, from which a pure 
product could not be isolated. On dissolving the bromoaceto- 
acetanilide in cold concentrated sulphuric acid, keeping the solution 
overnight, and then pouring into water, bromo-2-hydroxy-4-methyl- 
quinoline was precipitated, which, after recrystallising from alcohol 
dryings formed the curious felt-like mass described by Knorr, 
ich melted and decomposed at 260® (corr.). Knorr (he. cit., 
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p. 92) gives the melting point as ^ circa 258°.” For compaTison 
sample of l>romo-2-hy(iroxy-4-methylqninoliiie was prepared by the 
“Other 'method described by Knorr (?oc. cii.y p. 91). 2-Hydroxy 
r;4-methylquinoline, obtained by digesting acetoacetanilidt; in 
cold with concentrated sulphuric acid, was suspended in ^a,rQi 
water, and to the mixture bromine water was added until a per. 
manent yellow colour was produced, slightly more than one molecular 
proportion of bromine being required. The resulting bromo. 
2-hydro2y'4-methylquinoline was washed with water and re- 
crystallised repeatedly from alcohol. In appearance it ^Yas indis- 
tinguishable, even under the microscope, from the hromoliydroxy- 
methylquinoline prepared from bromoacetoacetanilide, but it 
melted, apparently without decomposing, at 273—275° (corr,), 
although it began to soften at 269 — ^270°. A mixture of tlie two 
preparations melted at 240°. 

The y-bromoacetoacetyl bromide was evidently an' unstable sub- 
stance, as its solutions began to turn brown after a few hours, 
Nevertheless an attempt was made to isolate it in a pure state. A 
solution of it in carbon tetrachloride was prepared as before, 
starting with about 5 grams of r^c^obutan-l : 8-dione. The carbon 
tetrachloride was removed by distilling under diminished pressure, 
(100 to 30 mm^, and the liquid remaining in the flask was distilled 
under 5 mm. pressure in a current of dry hydrogen. Between i and 
2 grams of an oily liquid pas-sed over between 105° and 110°, but 
hydrogen bromide was evolved at the same time, and a large 
amount of a dark-coloured residue remained in the flask. The 
liquid appeared colourless while on the end of the condenser tube, 
but was light brown when observed in the test-tubes placed to 
collect it. The best sample was sealed up as quickly as j)OK£ible, 
It gradually darkened on keeping, and after a few days was nearly 
opaque. The other samples reacted vigorously with water, with 
alcohol, and with aniline, and fumed strongly in moist air. The 
residue in the distilling flask appeared to consist largely of free 
carbon. A small proportion, however, was soluble in chloroform, 
and the solution, when placed on the skin and washed with water, 
gave rise to a brilliant violet stain, which was very stable. 


Action o} Semicarhazide on cyclo^ufan-l : Z-dwnt. 

To prepare the semicarhazide derivative, cyc?obutan-l ; 3-dioBB 
i^as treated with an aqueous solution of semicarhazide hydrocblori b 
Containing an excess of sodium acetate. A crystalline precipita^ 
formed on keeping,' which separated from warm water in sma , 
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lombio ( •) melting and decomposing slightly at 

217 — 218 °. Til® substance was insoluble in non-aqucous solvents, 
but “ dilute bydrochloric acid, and from this 

solution platinic chloride precipitated a sparingly soluble platini- 
(iloriile. Owing to the small solubility of the base in cold water, 
to the fact that it was decomposed by boiling water, the 
molecular weight could not be determined. Analysis, however, 
showed that it was the semicaTbazone-semiearl azide of acetoacetie 
zfU: 

0'1210 gave 0-1448 COj and 0-0626 H,0. C=-32-6; n = 5-0. 

0.1135 „ 0-1388 COj „ '00570 H,0. C = -33-4; H=5-G. 

0-1106 „ 37-1 c.c. Nj (dry) at 17° and 751 mm. N=39-0. 
CjHrjOjNj requires 0=33-3; H=5-6; N=i38-9 per cent. 


Action of Ammonia on cycloBuian-l ; S-dione. 

To follow the reaction -with ammonia, c;/c7obutan.l ; 3.dicne in 
quantities of about 3 grams was dissolved in dry other and placed 
in a U-tube, which was immersed in a freezing mixture of ice and 
salt, kept at 10° to - 15°. A slow current of ammonia gas, 
produced by warming aqueous ammonia, and dried by passing first 
through a 50 per cent, solution of potassium hydroxide and then 
over fi'eshly ignited lime, was then passed through the solution in 
the U-tube. Almost immediately a solid substance commenced to 
separate out; but after about twenty minutes oily drops of a yellow 
colour began to make tbeir appearance. The reaction was then 
topped, and the solid substance was quickly scraped on to a porous 
plate, which had previously .been cooled to 0°. If the temperature 
was allowed to rise, or if the action of the ammonia was prolonged, 
the solid was completely converted into the yellow oil, from which 
it could not again be recovered. The solid substance, after drying 
on the porous plate, was usually pure (m. p. 54°, corr.). It was 
insoluble in ether, but very soluble iu water, alcohol, or glacial 
acetic acid. It could, however, be recrystallised most conveniently 
from a mixture of acetone and light petroleum. The crystals -were 
colourless. The aqueous solution gave the violet colour characteristic 
of acetoacetie ester. On warming with aqueous alkalis, ammonia 
was evolved, and if this solution was boiled with hydrochloric acid, 
carbon dioxide and acetone were given off, the latter being identified 
y the iodoform reaction, the alkaline mercuric chloride test, and 
® formation with benzaldehyde of distyryl ketone, melting at 112 ° 
(corr.). Heating the substance directly with hydrochloric acid 
caused decomposition with formation of brown compounds. On 
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adding ammoniacal copper sulphate to the aqueous solution of the 
substance and neutralising the ammonia, a green co]iptr salt was 
formed : 

0-1071 gave0-1871*CO2 and 0-0667 HjO. C=47-6; H = 6-9. 

0-0765, in 19-59 glacial acetic acid, gave At= -0-157°. M.\V.=9(. 
0-0798, „ 19-59 „ „ „ „ i( = -0-158°. M.W.=ioi, 

CjHjO^N requires 0=47-5; H=6-9 per cent. M.'W. = 101. 

The substance is therefore identical with the acetoacetamide 
described by Claisen and Meyer (5cr., 1902, 35, 583), for which, 
however, they give a melting point of 50°. They did not detei-mina 
the molecular weight. 

The yellow oil formed by the further action of ammonia on 
acetoacetamide appears to bear some resemblance to the suhstance 
obtained by Duisberg {Anmilen, 1882, 213, 174) by the action of 
ammonia on acetoacetic ester, from which, however, this author was 
unable to isolate a compound having a definite composition. It is 
best prepared by the prolonged action of ammonia on cyc/obutan- 
1: 3-dione at -10° to -15°. If the reaction is started at the 
ordinary temperature, much heat is evolved, and coloured decom- 
position products are formed. The U-tube may, however, be 
removed from the freezing mixture as soon as all the solid aceto- 
acetamide has disappeared. The oil thus obtained always contained 
excess of ammonia, which could not be completely removed, even 
by passing a current of dry hydrogen through it for many hours, 
or by leaving it over sulphuric acid in a vacuum desiccator for 
several months, although the pressure was sometimes reduced to 
2 to 3 mm. As it was not soluble in any solvents which did not 
mix with water, it could not be purified by washing. It was 
readily soluble in water or alcohol, less readily so iu acetone, and 
insoluble in ether, benzene, light petroleum, chloroform, or carbon 
tetrachloride. On exposure to moist air, a crystalline substance 
was formed, which, after drying on a porous plate, melted at 14i . 
A quantity of this sufficient for an analysis could not, however, be 
obtained. On passing a current of dry hydrogen through the yellow 
oil at 110°, ammonia and water were given off. At the end of an 
hour tho substance had become very viscous, and a portion taken 
out on a glass rod solidified on cooling. The remainder was then 
washed out of the tube with warm acetone, and, on cooling the 
solution, a colourless, crystalline compound separated out, wnic 
melted at 197° (corr.). Recrystallisation from acetone did no 
alter the melting point. The compound was readily solub e m 
water, alcohol, or glacial acetic acid, sparingly so iu cold ace one, 
and insoluble in ether; benzene, or light petroleum. On 
with aqueous alkalis, ammonia was evolved. For a quan i a i 
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fstimation of the ammonia, the substance was distilled with 
,iy.potassium hydroxide solution, the ammonia being caught in 
standard acid : 

01133 gave 0-2176 CO^ and O'OTdS H^O. C=52-4; H = 7-3. 

0 1063 „ 21'5 c.c. Nj (moist) at 19° and 752-8 mm. 17=22-9. 
00765, in 17-75 glacial acetic acid, gave A«= -0-092°. M.W. = 183, 
00989. „ 11'75 .. .. .. .. it =-0-128°. M.W. = 170. 

CgHjsOjNj requires C=52-5; H = 7-l; N=22-9 per cent. 

M.W. = 183. 

0-2369 gave 0-0233 WElg, that is, 183 grams CgHjgOjNj gave 
18-0 grams NHg. 

As stated on p. 1982, we consider the substance to be i-amino- 
2; i4methyl-i?-letrahydro-6 j)yndone-3-carboa:ylamide, 183 grams 
ot which should give 17 grama of ammonia on distilling with dilute 
alkalis. On acidifying the alkaline solution from which the 
ammonia had been distilled with nitric acid, the free 4-amino- 
2 : 4-dimctliyl-it-tetrahydro-6-pyridone3 carboxylic acid was not pre- 
cipitated, but the silver and barium salts appeared to be insoluble 
in water. We propose to prepare larger quantities of the amide 
from acetoaceta-^iide obtained by Claisen and Meyer’s method (lot. 

Cil:). 


Action of Grignard’s Jleagent on cycloHatun-l ; 3-diune. 

To study tfie action of Grignard’s reagent (magnesium methyl 
iodide), from 3 to 4 grams of cydobutan-1 ; 3-dione were dissolved 
in about 50 c.c. of dry ether contained in a large test-tube, and 
rather more than two molecular proportions of the reagent, dis- 
solved in about 100 c.c. of ether, were placed in a second tube of 
about 200 c.c. capacity. The reagent was kept at - 78° by means 
of a bath of solid carbon dioxide and alcohol, and the solution 
cj/dobutan-1 : 3-dione was cooled to about — 50°, a lower tem- 
perature than this causing the solute to crystallise out. The 
reagent was kept vigorously stirred by means of a current of air 
dried over phosphoric oxide, and the solution of eyefobutan- 
1 : 3 dione was run in very slowly in a fine stream by means of a 
wash-bottle arrangement, dry air under pressure being used to drive 
the liquid over. Even at the low temperature of —78°, a bright 
yellow precipitate was at once formed. On allowing the tem- 
perature to rise, the precipitate turned brownish-red at about 
-10 , and became almost black above 0°. In this condition only 
resinous substances appeared to be formed when the mixture was 
run into ice-water. It was found preferable to add the ethereal 
mixture slowly, as soon as it had reached -40° to -30°, to a 
• -sulphuric acid solution, containing a slight excess of acid, which 
'’fib. xcvii. 6 P 
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■wM tept pMfcly frozen during the mixing by a freezing mistiuj 
iAt the end of the reaction, the ethereal solution was sepnay 
; and the aqueous solution was shaken with fresh ether, which 
added to the first. The ethereal solution was dried over calcinj, 
chloride and distilled, the pressure being reduced to 50—60 aj, 

’. after the ether had been removed. A small amount of liqaj 
. passed over at 80 — 100“, and a few drops of a bright yellow liquid 
having a pleasant aromatic odour, at 180 — 200°, The last iMrtion 
of this yellow liquid solidified in the condenser tube on cooling to 
yellow needles, which, after drying on a porous plate, melted at 
145 — 146°. On adding water to the yellow liquid, more of tie 
yellow solid was precipitated, leaving'a nearly colourless solution 
This was extracted with ether, the ethereal solution dried with 
calcium chloride, and evaporated, when a small quantity of a high 
boiling liquid remained. This gave an orange-coloured solution 
with concentrated sulphuric acid, and, on pouring this into water 
a small quantity of an oil was formed, which had an odour 
resembling that of mesityl oxide. The fraction of the lower boilino 
point also had an odour resembling that of mesityl oxide, and it 
^ve a bright red colour with concentrated sulplmric acid. A 
considerable amount of residue remained in the distilling flask, 
and resinous substances were also formed on neutralising ajid\ 
evaporating tbe aqueous solution. 

Owing to the poor yield, it was not possible to ol^tain a liquid 
having a definite boiling point. It is, however, probable from the 
foregoing that the reaction proceeds, at any rate to a small extent, 
in the direction indicated on p. 1983. It is evident that some of tlie 
intermediate compounds, possibly including the compound fomied 
when only one ICO group has been attacked, arc veiy unsislile, 
readily condensing to form resinous substances. 


Iteduetion of cyclo/?«(an-l ; 3-dwiie. 

This reduction promised to be of interest., but the choice of 
means was limited. On account of the chemical nature of tliB 
substance, the more usual reducing agents were inadmissible, .and, 
owing to the tendency to polymerise on heating, Sabatier and 
Senderens’ method was not promising. Accordingly, the mctliod 
of reduction by means of hydrogen and platinum black was selected. 

The hydrogen was prepared from zinc and dilute sulphuric acid, 
which were free from arsenic. The gas was passed through a tube 
packed with copper gauze and kept at a red heat to absorb traces 
of oxygen, which would otherwise have been reduced to water m 
contact with the platinum black, and it was dried by means of 
sulphuric acid contained in a spiral wash-bottle. *rhe platinum 
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llatk was prepared by Loew’a method 1890, 23, 289). It 

was washed until free from chlorides, and was dried in a vacuum 
over sulphuric acid. The reduction vessel consisted of a large test- 
tube fitted with a rubber stopper, through which passed inlet and 
outlet tubes for the hydrogen and a tap funnel. The inlet tube 
reached to the bottom of the reduction vessel. About 2 grams of 
platinum black were placed in the reduction tube, and the air in 
the latter was replaced by hydrogen. The platinum black was then 
again dried by warming the tube to about 60°, and alternately 
ediausting with a Fleuss pump and filling with hydrogen. About 
4 grama of cyrfobutan-1: 3-dione, dissolved in dry ether, were then 
introduced through the tap funnel, and a slow cnrrent of hydrogen 
was turned on, the lower end of the reaction vessel being placed in 
a water-bath to prevent cooling during the evaporation of the 
ether. After about two hours, most of the ether had been driven 
off, and a spiral condenser fitted with taps, such as was used for 
collecting keten, was attached to the outlet tube, and was surrounded 
by a bath of solid carbon dioxide and alcohol, in order to catch 
any volatile compounds which might otherwise be carried away by 
the hydrogen. The water-bath was now warmed to about 65°, 
and was maintained at that temperature by means of an electric 
heater. After two days the odour of cycfobutan-1 : 3-dione could 
no longer be detected at the outlet tube of the reduction vessel on 
detaching the*coudenser, but a strong odour of butyric acid became 
noticeable when the connecting tubes were opened to the air. The 
reduction vessel was then completely immersed in llie water-bath, 
and the temperature W'as raised to about 95°. After a further 
twelve hours, all the liquid had passed over into the condenser, 
winch was found to contain a white, cry.stallirie solid. A small 
(juaiitity of a brown residue remained with the platinum. Ih 
order to ascertain whether any compounds iiad been formed w'hich 
were gaseous at the ordinary temperature, the condenser was 
attached to a manometer and to the Flenss pomp and exhausted 
to about ,5 mm. pre.ssure. The tap le.ading to the pump was then 
closed, and the temperature was allowed to rise. The solid melted 
at about -20°, but the pressure did not rise above 60 mm., even 
when the apparatus had attained the temperature of the room. 
The condenser was then filled with dry air, after which it had to 
fie set aside for a few days. On again opening the taps, it was 
noticed that a reduction of pressure had taken place, indicating 
A soiption of oxygen. On transferring the contents of the con- 
< ensei to a distilling flask and distilling, the major portion passed 
ewer at 70—80°, and on reducing the pressure to 20 mm., a further 
portion passed^over at about 80°. The first fraction had arf odour 

6 p 2 
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resembUng that of acetjj^dehyde, hut, on exposure to air, a strong 
' odour of butyric acid was developed. This fraction also gave pro. 
nounced aldehyde reactions. The fraction of higher boiling point 
had a strong odour of butyric acid. It was readily soluble in 
water, was acid to litmus, and liberated carbon dioxide from 
sodium carbonate with formation of a very soluble crystallisiHe 
salt. It boiled at 163— 164°/757 mm. (corr.), and, after solidifying 
in a freezing mixture, it melted at — 7® to — 6°. The substance 
was therefore u-butyric acid, formed by the oxidation in air of 
the aldehyde. n-Butyraldehyde was accordingly the final product 
of the reduction of cycfobiitau-l : 3 dione by the method employed. 
The intermediate stages of the reaction are suggested on p. 1983, 
The water formed would, of course, combine with excess of cijtk- 
butan-1 ; 3-dione to form aoetoacetic acid, which, at the temperature 
of the experiment, would decompose into carbon dioxide and acetone. 
It was anticipated, from analogy to the reduction of acetoacetic 
ester with sodium amalgam, that aldol or ay-dihydroxybniane miglit 
have been formed, hut no trace of these could be detected. 


Coiidcnsotion of cycloBufuJi-1 ; 3-dioue. 

In our former paper we stated that “ acclyllceten ” slowly turned' 
brown on keeping at the ordinary temperature, and that brown 
resins were formed when it was distilled under the atmospheric 
pressure. We have since found that when cj/dobutan-l ; 3-dione 
is heated in seated tubes on a water-bath to 80 90°, it is converted 
chiefly into dehydracetic acid, the reaction being complete after 
' two to three hours. A certain amount of brown redns and of 
carbon dioxide are, however, formed at the same time. Also, 
in some samples, which had been scaled up in glass tubes and kept 
at the ordinary temperature, crystals of dehydracetic acid made 
their appearance after several weeks; but here again brown resms 
and carbon dioxide were also produced. Tbe yield of dehydracetic 
acid was, however, the greater the lower the temperature at whirn 
condensation took place. Condensation did not appear to e 
accelerated by the action of light, for a sample of , 

1 : 3-dione, which had been sealed up in a bulb of " uviol g ass 
exposed to bright sunlight, did not turn brown more rapid ytl 
other samples kept in the dark at the same temperature, 
other hand, rycfobutan-l i S-dione is the more stable he lower ‘lie 
temperature at which it has been distilled. From e 
of brown resins and of carbon dioxide along with the e J 
acid, it is evident that the condensation follows more 

.coursev . , ™-„uinle 

On account of the manifold reactions' of (ihe P 
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j,g for the study of which dehydracefcic acid has been the 

) ■ f starting point, notably in the hands of Collie and his pupils 
/■^mpate Trans., 1907, 91 , 1806), the proof of the formation of 
this compound from cyc^obutan-1 : 3-dione, and consequently from 
teten itself, was of special importance. After recrystallisation, the 
dehydracetic acid melted at 109° (corr.), and the melting point was 
not altered by mixing with a sample of pure dchydracetic acid from 
other sources. Under the microscope the two samples appeared 
to he identical when they had been crystallised in tho same way. 
The dchydracetic acid from cyc^butau-1 : 3-dione also gave an 
orange colour with ferric chloride. Finally, it was converted by 
the usual method into diacctylacetonc, which was identified by the 
yellow barium salt and the characteristic violet colour with ferric 
chloride. 

Condensation of cycloButan-l : Z-dione in Presence of Quinoline. 

The condensation of cycfobutan-1 : 3-dione in the presence of 
quinoline has also been further investigated. Quantities of about 
5 grams of eyc/o^utau-1 : 3-dione were mixed with an approximately 
equal amount of pure quinoline in a wide test-tube, to which was 
fitted a rubber stopper and a mercury valve to allow of the escape 
of gas an^ at the same time to exclude air. After two or three 
lays yellow crystals appeared in the tube, and the supernatant 
liquid became dark browm, while carbon dioxide was slowly given 
]ff. After ten days to a fortnight the reaction appeared to be 
jomplete, and the contents of the tube, now become very viscous, 
were scraped out into a mortar and ground up with acetone, in 
which the yellow crystals were not soluble. The yellow substance 
was then collected and washed thoroughly with acetone, after which 
it was dissolved in hot glacial acetic acid and reprecipitated by the 
iddition of water. It was usually pure after one such re- 
’rystallisation, melting at 244° (corr.). (In our former paper we 
?ave 231*^ as the melting point, but the substance then available 
was not quite pure.) The yield was not good, being only about 
20 per cent, of the weight of cycZobutan-1 : 3-dione taken, and this 
was much reduced if impure quinoline had been used. The acetone 
iltrate from the yellow compound was dark reddish-brown when 
-'lewed by transmitted light, and had a marked green fluorescence 
jy reflected light. It contained only resinous substances, from 
'hich a pure compound could not be isolated. 

It was difficult to obtain satisfactorily consistent analytical 
uiml)ers, probably owing to the formation of methane on heating : 

0-l|)848|ave 0-2258 CO, and 0-0367 II^O. C-72-6j n = 4'8. 

0-2931 CO.^ „ 0-0468 H..O. C = 72'‘7; H = 4-7. 
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jD'6683, in 18'94 glacial acetic acfd, gave 4« = - 0'066°. M.W. - 213 

'O-Oa^, „ 17-63 „ „ „ ,, 4J= -0-068°. M.\V.=225, 

0-0631, 17-85 „ „ „ E=0-032. 

CisHioOj requires C=72-9; H = 4-7 per cent. M.-W'.=2U, 

The substance was readily soluble in hot glacial acetic acid, but 
, much less so in the cold acid,, crystallising on cooling in bright 
yellow needles or plates. The solutions were bright yellow, with 5 
green fluorescence. It was slightly soluble in benzene, almost 
insoluble in alcohol or acetone, and insoluble in water, chloroform, 
light petroleum, or ether. It was soluble in dilute alcoholic potash, 
forming a red solution from which it could be reprecipiUtcd in s 
somewhat impure form by bydrocbloric acid. A suspension of th( 
substance in water was neutral to litmus, but addition of ferrii 
chloride gave a red colour, which was not discharged by diluti, 
hydrochloric acid. It was insoluble in aqueous alkalis, and it did , 
not react with benzoyl chloride, so that hydroxyl groups wcutf 
appear to be absent. It dissolved on warming with 75 |)er cent, 
sulphuric acid, forming a deep yellow solution with » green 
fluorescence, hut the original substance could not he recovered by 
neutralising the acid. Some reaction had therefore taken place,, 
probably the removal of a side chain. 

As the yellow compound had a strong resemblance fo certain 
naphthalene derivatives discovered by Collie (Trans., 1893, 63, 329; 
1896, 69. 293), an attempt was made to prepare the parent hydro- 
carbon. Owing to the small quantity of material available, 
distillation with zinc dust did' not offer much prospect of success, 
and electrolytic reduction was therefore tried. The solution of tlie 
substance in sulphuric acid was diluted until the strength of the 
acid was about 26 per cent., and was placed in a porons pot, 
together wih a cathode of platinum gauze, which could be rapidly 
rotated. To prevent formation of oxidising substances, an amal- 
gamated zinc plate was used for the anode, a slow stream of 25 per 
cent, sulphuric acid being made to flow through the anode vessel to 
remove the bulk of the zinc which dissolved. The current density 
was about O’l ampere per sq. cm. After electrolysis had proceeded 
for some hours, the cathode solutiorr was shaken with benzene, an , 
on evaporation of the latter, a minute quantity of a colmrless 
substance, melting at 96 — 97°, was obtained. The yield con no 
be improved. Substitution of a zinc cathode for the platmum gav 
only oily substances, which could nob be caused to ciysta ise, 2 
’which were too small in quantity for effective distillation. 

A suspension of the substance in carbon tetrachloride eco 
a solution of bromine in the same solvent. A 
appeared to be formed at first, but it dissolved on fur cr a 
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bromine. On sllaking the mixture with water, hydrobromio 
jcid could be detected in the latter. In the quantitative experi- 
ments weighed quantities of the substance were shaken with a 
moderate excess of bromine solution, and, when the substance had 
completely dissolved, the excess of bromine was determined by 
means of potassium iodide and thiosulphate in the usual way. The 
free acid was then found by titration with standard alkali. The 
bromine solution contained 0 0275 gram equivalent per litre and 
the alkali 0-0384 equivalent: 

0-0707 gram required 25-64 c.c. bromine solution and 15-99-tSo. 

alkali. * 

Or 214 grams reacted with 2-13 equivalents of bromine, forming 
1'86 equivalents of acid. 

0 07.')7 gram required 26 37 c.c. bromine and 16-68 c.c. alkali. 

Or 214 grams reacted with 2-05 equivalents of bromine, forming 
1-81 equivalents of acid. 

The formation of nearly two equivalents of acid from two 
eqillvalents of bromine would seem to indicate the formation of an 
acid bromide, as in the reaction between bromine and keten 
(Trans., 1907, 91, 1941), or in that between bromine and cyclo- 
butan-1 : 3-dioiie described above, this acid bromide on addition of 
water giving one equivalent of hydrobromic acid and one of another 
acid. 

The yellow compound was attacked by dilute permanganate in 
the cold, but only acetic acid could be detected among the products 
of oxidation. It also reacted with pheiiylhydrazine in glacial 
acetic acid, forming a compound containing nitrogen, which was 
insoluble in benzene but very soluble iu alcohol, from which it coiUd 
be crystallised in colourless needles or plates, melting sharply at 
238°. A quantity sufficient for analysis could, however, not be 
obtained. 

On treatment with an alkaline solution of hydroxylamine, an 
oxime was formed. The yellow compound was dissolved in a 
solution containing 10 grams of potassium hydroxide to 20 c.c. of 
water with 120 c.c. of alcohol. Excess of hydroxylamine hydro- 
chloride dissolved in a little water was added, and the mixture was 
-warmed for five minutes on the water-bath. On neutralising -with 
hydrochloric add, a yellow substance slowly separated, precipitation 
being complete iu about two hours. It was washed with water and 
recrystallised from hot water. It was also soluble in alcohol. It 
melted and decomposed at 200° (corr.). The results of analysis 
seem to show that we did not succeed in getting this substance iu 
a completely pure state; in fact, it could not be dissolved without 
showing signs of decomposition; 
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0 1072 gave 0-2336 COjand 00576 HjO. C=59-4; H = 60 
0 1030 „ 0-2342 CO 2 „ 0 0617 HjO. C=61-5;H=5'6 
- ■0-1084 „ 0-2436 CO 2 „ 0 0555 HjO. C = 61-3; H= 5 - 7 | 
0-1126 „ 9-98 C.C. Nj (moist) at 18-5“ and 761-6 mm. j 
I. C 13 HJ 2 O 3 N 2 requires C = 63-9; H=4-9; N = ll-5 per cent 
II. CisHiANj „ C=59-5; H=6-3; N = 10-7 „ 

Formula I results from the reaction of hydroxylamine with two 
'.CO groups according to the equation ; 

^13^10^3 -t SNHj-OH — CigHjgOjNg 4- 2II2O. 

Formula II represents the reaction of two molecules of liydrosyl- 
aminef one reacting normally with a !CO group, and the other 
adding on to a double bond: 

C13H.0O3 -*• 2NH3OH = CisHhOjNj + HjO. 

The aqueous solution of the hydroxylamine compound was acid 
to litmus. It was titrated -rjith standard alkali containing 0-0384 
equivalent per litre: 

0-0777 gram required 6 23 c.c. alkali. 

That is, 244 grams CjsHi^OjNo require 0-75 equivalent of alkali, 
and 262 grams CuHuO^Nj require 0 81 equivalent of alkali. 

It will be seen from the foregoing that so far we have found no 
clue to the constitution of the yellow condensation product of ryoio- 
hutan-1 : 3-dione, and the yield in the preparation of the substance 
and of all its derivatives is so poor that very much larger quantities 
of the raw material (that is, of ci/rfohutan-1 : 3-dionc) than have 
been hitherto available would be required before this pnrtiim ot 
the research could be resumed with any chance of success. 

_ UsivF.EsiTX CocnoK, 

UsivERSiTy OF Losnos. 


CCXL — The Viscosihj of Sail Solutions. 

By Malcolm Percival Applebey. 

The changes in viscosity produced when salts arc dissolved m 
water have been the subject of many important researches since 
Poiseuille's classical work on the flow of liquids in capillary tubes. 
The results obtained by the earlier workers in this field may be 
fummarised as follows: 

(1) The effect of salts on the viscosity of water is small, but 
getiSrally positive. Some salts, however (for example, potassium 
chloride), diminish the viscosity of water. 

(2) The effect of salts in increasing the viscosity increases more 
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(llv than the concentration; the salts which diminish the 
viscosity have, however, less effect as concentration increases. A 
Riinimum value is reached at a certain concentration. The addition 
of more salt then raises the viscosity. 

(3) The effect of a salt in increasing the viscosity of water is 
additively composed of a factor expressing the effect of the cation 
and a factor expressing the effect of the anion, when the solution is 

sufficiently dilute. 

f4) The temperature-coefficient of the viscosity of a dilute salt 
solution is approximately equal to th.it of water. 

Thef^e researches were necessarily confined to concentrated solu- 
tions, since the methods used were not of sufficient accuracy to 
measure the small changes in viscosity produced by small quantities 
of dissolved salt. It should also be noted that the earlier work is 
vitiated by the fact that the authors did not investigate the 
behaviour of their apparatus with respect to Poiseuille's law, but 
always, assumed its rigid validity. The v{‘Iocity of flow in the 
viscometers used was always greater than the limiting velocity at 
which eddying begins, and above which Poiseuille’s law is not 
rigidly obeyed. The error thus caused in the determinations cannot 
be calculated from the data given. 

Within recent years attention has been directed to the phenomena 
of viscosity in dilute solutions. The work of Kohlrausch (Proc. 
Roy. Soc., 1903, 71, 338) and that of Bousfield and Lowry {Phil, 
Trans., 1905 , 204 , A, 253) has shown the importance of studying 
changes of viscosity for the interpretation of the results obtained 
in conductivity determinations. The application of Stokes’ theorem 
to strong electrolytes has made the knowledge of the viscosity 
effect of salts in dilute solution of great importance in the measure- 
ment of ionisation and the application of the dilution law to these 
solutions. The advance in the accuracy of relative viscosity deter- 
minations necessary for the investigation of these problems was 
secured hy the important woi'k of Griiiieisen (irfss. A hh. Fhys.-Tech. 
Reichs., 1905, 4 , 151). The theory of the viscometer was very 
thoroughly investigated by him, and metliods of standardisation 
were developed which enabled him to determine the deviation of 
My viscometer used from the simple Poiseuille law. His experi- 
ments were all corrected for this deviation, and furnish the first 
accurate^ determination^ of viscosity in dilute solutions. 

Investigations have also been carried out by Hosking {Phil. Mag., 
[vi], 7, 4S9), who has studied the effect of temperature and 
concentration over wide limits for lithium chloride, whilst Bousfield 
M Lowry {Phil. Traas., 190G, 206 , A, 101) have also made some 
o-^servations on dilute solutions. 
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The work of Griineken is remarkable for the discovery of 
^neral phenomenon which the less exact methods of earlier worti;,* 
'.had not revealed. He has shown that the viscosity-conceutrif 
curve for all salts has a change of curvature at the dilute end ' 
the sense that the first particles of salt added to water have 
-greater effect in increasing, or a less effect in dimiiiishing ti^ 
viscosity of water than subsequent additions. The change of 
curvature is scarcely noticeable unless the curve is plotted on a 
very large scale. A much more convenient method is to plot tho 
differential quantity: 

Relative viscosity - 1 
Molecular concentration 

against the cube-root of the concentration as recoimneiided by 
Griineisen. 

This change of curvature was observed by Griineisen with every 
member of a largo scries of salts investigated by him, Kj, 
effect has ever been found in solutions of non-clcctrolytes. It is 
not surprising therefore that Griineisen has endeavoured to coimect 
the phenomenon with ionisation. The following formula given by 
him corresponds with the observations with fair accuracy over a 
c®iderable range; 

’!!tkzl = Aa + B(\-a) + Cm, 

m • 

where = relative viscosity, 

m e molecular coDcentration, 
a = degree of ionisatioD, 

and A, P>, and C are constants. 

The present work was undertaken with tlie following objects ; 

(1) To’ carry the investigations to greater dikiioiia than 
Griineisen reached, and thus to test his formula; 

(2) To determine the effect of temperature, especially in dilute 
solutions; and 

(3) To investigate the connexion between tlio viscosity of a 
solution and its molecular and ionic conditions. 

Materials. — It was thought, advisable to investigate tboiouglily 
some one salt over wide ranges of temperature and concentration. 
Lithium nitrate was chc^en, as its high solubility permits the 
investigations to be carried to very high concentrations. It "'as 
obtained either from Kahlbaum or from ^erck in the form of 
crystalline lumps with an indefinite amount of water of crys- 
tallisation. It appeared to be a mixture of the two hydrates, 
LiN 03 ,jH 20 and LiNOsvSHgO, described by Donnan and hurt 
(Trans., 1903, 83, 335). It was recrystalUsed before use in the fer^i 
of the kihydrate, A sp^troscopic examination showed no 
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impurities except a trace of sodium. The water used was con- 
ductivity water free from dust. The dwsolved air was removed by 
exhaustion in the cold just before use. This precaution is necessary 
to prevent the appearance of air-bubbles in the apparatus dltring 

determinations. 

fycfamtion of anhydrous salt is extremely , 

jjvffioscopicj and very prolonged heating is necessary to bring it to 
a'constant weight. The making up of solutions by weight is thus a 
very tedious process. It was therefore decided to determine the 
concentration of the solutions used by means of a previously deter- 
mined density curve at 55°. The dehydration of the salt for 
this purpose did not present such difficulties, as 
less of the salt was necessary for a dctcrnuiiation. 

The labour was also much lessened by the use 
of a specimen crystallised at about 70°, which 
was practically abhydrous. An .appropriate 
weighi of the salt was dehydrated by heating it 
for at least twenty-four hours in a small 
platiiiuiu crucible in an air-bath heated by boil- 
ing aniline. Tac crucible was allowed to cool 
in a desiccator, and then weighed in a stoppered 
glass bottle. The correct weight of water was 
then weighed into a wide-mouthed stoppered 
bottle, and the crucible dropped in. 

Ddn'dij Determmaiiom . — The determinations 
at 25° and 18° were made in U -shaped pykno- 
meters of test-tube glass, holding about 10 c.c. 

Eadi pyknometer was weighed against a counter- 
poise, and the results were corrected for 
displaced air. Tho density of each solution was 
determined with two separate pyknonietcrs. 

Oil account of the expansion of the solution 
before weighing, these pyknonietcrs could 
not be used at 0°. The form shown in. 

Fig. 1 was used for this temperature. The pyknometers used held 
about 20 IOC. The results usually agreed to 0-00002, although the 
agreement was not always so good at 0°. This is due, in part, to 
the difficulty of temperature regulation, and in part to the con- 
tamination of the ground surface, in which* the stopper Gts, with 
SO ution in some experiments. Simple wiping with a filter-paper 
( e usual method of cleaning the open end of a pyknometer) fails 
0 remove this. The error might have been avoided if the stopper 
ecu ground on outside instead of inside the open end of the 
Py nonieter. por the purpose of viscosity determinations, however, 
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an accuracy of O'OOOl is amply sufficient at 0°, and the errors were 
never so large as this. 

The densities determined at 25*01° are given in table I. fjjg 
following equation was found to express the results with sufficient 
exactness to justify its use for calculating concentrations : 
m = 25-103 (a 

where s = density of solution, 

Sq = density of water, 

concentration expressed in gram molecules per 1000 tuams 
of solution, 

*rhe degree of accuracy obtained in determining concentrations in 
this manner may be seen by the second column of table I. 


Table I . — Dcnsitif of solniions o/lilhiun nitrate at 25 01 ° 


calculated 

Concentration, from equation. 

Pyknometer 

I. 

Pyknometer 

11. 

Mosn 

fU-iisity. 

0-0 

0-0 

— 


0 99707 

0 1296 

0*1206 

1 00*225 

_ 

1'00225 

0-1378 

01388 

1 *0026-2 

1-00263 

1 •002ti2 

0*1458 

0 1463 

1 00-293 

1 -00-291 

l'00*29-2 

01.571 

0-1577 

1-00338 

1 -00338 

1 00.388 

01724 

0 1722 

1 *00306 

— 

l'«U396 

0*1071 

OlOSl 

1 *00.'.00 

1 00500 

1-00500 

0'2137 

0-2144 

1-0050.5 

1 00567 

1 -00.566 

0-3145 

0 3137 

1-00067 

1 -00970 

1 00969 

0- 3*255 

0-3238 

1-01008 

1-01008 

1-01008 

0-3605 

0*3606 

i-oim 

1-01155 

1-01157 

0 3905 

0-3809 

1 01275 

1 01277 

1 01276 

*0-4248 

0-4016 

1-01325 

1 -013*2.5 

1 013-2.5 

0-48.51 

0*48.55 

1-01O64 

1 01 668 

1-01666 

0-0066 

0*6061 

1 02160 

1*02163 

1 ■0-21(11 

0 8283 

0-8281 

1 03077 

1 030S2 

1 -08080 

0-9059 

O'OOr-0 

1-03400 

1-03402 

1-03101 

*0-9960 

0*9861 

1*03741 

1*03/41 

1-03741 

1*0968 

1 *0060 

1 04206 

1 04-20.5 

I'Ol'M 

. 1 2763 

1 -27.52 

1 0-1967 

1 04967 

I 04967 

1-8639 

1-8633 

1-07.529 

T07527 

1-0I;.28 

2 '20*27 

2*2020 

1-09047 

1-09047 

1-09047 

2-4602 

2*4591 

1*102*23 

_ 

1-I0'2'i3 

3*4086 

3*40^3 

M1759 

1-147.58 

1 -14759 

*5-876 

5-849 

1-28344 

1 28340 

1-2S342 


The three solutions marked with asterisks show divergences con- 
siderably greater than the errors in determining the increase lu 
density, In ail three dhses the concentrations calculated from the 
densities are smaller than those calculated from the weighings- 
It is most probable that the salt used in these experiments was not 
fully dehydrated. These values have been omitted in calculating 
the constants of the equation. 

The densities at 18° and 0° are given in tables Y and VI The 
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TOlues at 18° agree very well with those determin^by Kohlrausch 
and used by Gruneiaen. The density determined by Perkin (Trans., 
1893.63, 68) for a 2 63 weight-normal solution (=1817 per cent.) 
jt 25° is, however, considerably higher than that read oS my 
curve. 

I'l'scosify Beterminatiom.-~The use of viscometers of the Ostwald 
type in the measurement of relative viscosity depends on the 
validity nf the law of Poisenille, which is expressed by the etpiiation ; 

' m’ 

where tj is the coefficient of absolute viscosity, 
p is the moan pressure produciog flow, 
ris tile volume of liquid which flow.s through the capiUary in 
the time I, ^ 

r is the radius, and 
I tlie length of the capillary. 

Since r, I, and V are constants depending only on Urn dimciisions 
of the viscometer, the relation ; 

constant 

ilimild hold goed for different liquids in the same viscometer, and 
if experiments are carried out with tlie same liquid flowing under 
different pressures, the product will have a constant value when 
the viscometer obeys Poisenille’s law. 

^ Otiineisen (loe. at.) has shown that this condition is by no means 
ri^gidly fulfllled by viscometers of the Ostwald tvpe acting under 
their own hydrostatic pressure. He has found that the variation 
of ft IS due to the fact that above a certain limiting velocity the 
flow of liquid in the viscometer is not steady, hut that some of the 
po entiai energy is expended in forming eddies within the liquid 
Hence the liquid is not forced down the capillary so quickly as it 
should be d Poiseuilie’s law held good, that is, t is greater than 

if consequence pt has a greater 

value than the constant found with slow flow. 

ns the phenomena of flow under varying pressures mav be 
;-™„sed . follows. When the pressurehs 'snfall and the C: 
tl.e“t;i! on increasing the pressure and diminishing 

this ■ where eddy-formation begins. Beyond 

tie time of ^ viscometer are only trustworthy when 

wnsUnt a 11 , ^ P' remains , 

tested s the actual determinations. Griiueisen 

described 1 7''^ Wjcometers in a manner similar to that to be 
lafler, and has published (foe. cit.) the pt-t curves 



-'^pp'then caliBistrf a ‘toiTMtion for tj,e . 
"pt oyer the re^ of bis experiments, and applied this thm7 
his work. ° 


It was thought possible to construct viscometers in wiid, tf 
correction should be n^ligible by reducing the velocity of Jo^ 
considerably below the limits attained by Griineisen. 

This diminution in velocity of flow may be secured in three 
distinct ways : 

(a) By reducing the diameter of the capillary. 

(i) By lengthening the capillary. 


(c) By reducing the hydrostatic pressure in the viscometer liy 
bringing the two bulbs as near together as possible. 

(a) Some experiments were tried with viscometers# constructed 
with very fine capillaries. It was found, however, that the results 
were almost invariably vitiated by dust. The final form of 
viscometer adopted had a capillary radius of about 0'2 min, ; thus 
my tubes were considerably smaller than Criineisen’s, the radius of 
which varied between O’ 34 and 0’48 mm. 

(J) and (c) To lengthen the capillary in the ordinary Ostwaid 
type of viscometer is to increase the pressure proportionally. The 
form shown in Fig. 2 was therefore adopted.* The bulbs caiuint 
be brought nearer together than a certain limiting distance depend- 
ing on the capillary rise in the viscometer; otherwise the liriiiid 
never falls below the lower mark. In the viscometers used, the 
lower mark was etched very near to the bulb where the capillary 
was slightly enlarged. At the completion of the experiment, the 
meniscus came to rest a few millimetres below tlio mark, The 
dimensions of the viscometers finally adopted were: 


Radius of capillary O 'i imii. 

Length of cajdlliiry 11 to 22 cm. 

Volume of bulb 7 o.c. {appro.':,). 

Mean difference of level 10'8 cm. {ajiprox,}. 


How far the results given by any part icular viscometer are vitiated 
by eddy-formation also depends on the amount of iiiegularity in the 
capillary (and especially at*the ends of the capillary, where the flow 
suddenly changes). In the construction of a viscometer anything 
approaching a sudden change of diameter should be avoided. The 
junction of capillary and bulb should have the form of a smooth 
cone, as shown in Fig. 2. 


* The same object has been attained by Griineisen by wimlin" tlie rioillai} "i a 
vgpiral. This method is, however, open to the objection that much of Ilie 
which should be expended in driving the liquid on is used iu ebauging tlie tiii'ut- 1 
of flow as the capillary bend^. This results in a veiy high value for tlic 
feddy-correctiou, Since it was hoped to avoid the Griineisen correction altnjTJt ^ 

espe|ipieDts Lave been perforuud with spiral capillaries. 
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' SimHhrdmtkn of Fiieiimeters.~^i^^ trdmUU % ' ’ ■ 
rftie visoomete it probable that pLuitf L "oXT 
. obeyed withm tie hmiU of experimenU] error it 1 ^ 

f to cai-ry out special tests ao as to be certain ^ “®'^^ssary 

tie glass were not present of such marniitudu a ’^g^larities in 
and thereby cause the viscometers toXobev th ° eddies 

„eW here described is similar t that 
order to test a viscometer, it is ' 

low under varying pressnres when filled „ii|, 

investigate the variation of the product vt Tb ** 

V ’’ pl- The pressare in any 



f «« iydrostalic pressure dl o th X 

The latier varies 1. i ‘'I"" «>« 

value has to be found in i 7n " “d an 

the small arm of th f^'lowng way. 

“'““rter, and tho prcssurl to a water 

f “S-telescope arrd wirtLt^ “f * 

“‘“ ^tauds in the viscometer TV Tr 
' different positions of the r’’” “ repeated for 

P esentmg the vanatrdn in pressure head as the 
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liquid falls in the viscometer. Secondly, by means of the readiji 
telescope, the time necessary for flow from the upper mztk ^ 
known distances below the mark is measured. By combining these 
curves, namely, variation of pressure with depth and variation o{ 
time with depth, a curve is drawn which shows the variation of 
pressure with time throughout the whole tube. From this a value 
is obtained for the average hydrostatic pressure during flow, 
is usually approximately equal to the pressure at mean time but 
differs from that calculated from the difference of level at mean 
time owing to surface effects; for example, in one viscometer; 

Mean hydrostatic piessurc 10 60 cm. of vratei' at 25' 

Pi-cssurc at mean time 10*55 „ ,, ,, 

Dillereuce of level at mean time... 10*99 ,, „ „ 

The difference between the first and third of tliese numbm 
measures the surface-tension effect, and will be considered later, 


Fio. 3. 



The times of flow have now to be measured when a known exetss 
of pressure is applied at the small arm of the viscometer. For tins 
purpose it is necessary to have an arrangement cap.able of excrliii.!! 
a small pressure, which shall keep quite constant during He 
experiment. I have found the apparatus shown in Fig. 3 to work 
very satisfactorily. ' The vessels .1 and li, which contained water, 
were so large that the movement of the air into the bulb of l a 
viscometer during flow made no measurable alteration in 1 ® 
diSerence of level in A and B measured by the water manometer 
The pressure of the air in B remained constant to OT mnn “ 
water during the experiment when the cork of B and the ru 
connexions were painted with celluloid varnish so as to prev 
leakage: '-Ih^ressure in B can be varied by allowing air to esca 
from B or by f&Fcing in air with a bicycle pump at h. ™ 
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I [iiessiires under which experiments were performed was -1 to 
^,30 cm. of’Vater. The pressures were measured on the water 
jiMomcter G, which could be read to O’l mm. by a reading- 

telescope. 

I The following table gives the values obtained with a satisfactory 


Viscometer Jl. Hydrostatic pressure =10-36 cm. of water at 26°. 


Total 

Time of flow 

Pt. 

Total 

Time nf flow 


pressure. 

in seo5. 

pressure. 

in secs. 

Pt. 

10-36 

800-2 

82S»0 

19-19 

432-6 

8302 

10-94 

758-4 

8297 

19-26 

431-4 

8309 

11-205 

730 5 

8286 

20-09 

413 7 

8311 

11'93 

695 8 

8301 

20-96 

396-5 

8311 

13‘15 

630-8 

8295 

21 -61 

384-6 

8311 

13-69 

. C05 0 

8282 

21*865 

380-8 

8326 

U-38 

577'5 

8304 

22*89 

303-9 

8330 

14-35 

558*8 

8298 

23-94 

348-5 

8343 

15-23 

543-6 

8279 

24-20 

344-0 

8325 

15-33 

521-6 

8304 

24*75 

337*2 

8346 

16-47 

503-6 

8294 

25-20 

331-1 

8344 

1714 

453*6 

8289 

25*68 

325-2 

8351 

17-85 

i-6-0 

$318 

25-94 

321-7 

8345 

18-64 

^.17-6 

8299 

27*27 

307-4 

8383 


These values are plotted in Fig. 4; the radius of the circles 
represents the experimental error of the determinations. The 
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values of ft, although varying considerably, do not, at low pressures, 
iliBer by more than the experimental error. At higher pressures, 
ft rises above its normal value, the increase becoming rapid as the 
pressure increases. The experimental error in standardising is 
iJiifortunately much greater than that of the viscosity deter- 
minations. It is thus not quite certain that the tube obeys 
oiseuilles law with the necessary accuracy. The following facts, 
owever, indicate that the assumption is justifiable : 

(1) Within the attainable limits of accuracy of standardisation 
eo deviation from Poiseuille’s law can be detected until the time 
° ow falls well below the minimum time of flow in the actual 

determinations. 

xevli. 6 Q 
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(2) The times of flow of any pair of tubes filled with water 
in the same ratio as the times of flow for any solutiol deten 


Were 

, This shows that either the tubes obey the law rigidly, or that tt 
all deviate to the same extent. ^ 

(3) The velocity of flow in the capillaries of my viscometer ij 
only about one-fifth of that prevailing in Griineisen’s experimcntj 
The correction applied by him for deviation from Poiseuille’s law 
is only 0'045 per cent, for a normal solution of lithium sitratc 
It is therefore probable that the deviation of my tubes from 
Poiseuille’s law is not more than 0 01 per cent., and is consequently 
negligible for solutions less concentrated than normal. 

Time . — This was measured by means of a carefully tested stop- 
watch, which was always in a constant state as regards winding at 
the beginning of each determination (the watch was always wound 
to its fullest extent half an hour before filling the viscometer). In 
the later experiments an electromagnetic device was used to start 
and stop the watch. The error in time determinations with a 
stop-watch is not greater than 0’2 sec., and with a large miraber 
of determinations the error of the mean result is not more than 
O'l sec. This is an error of 1 in 8000 at its maximum. In view ot 
the magnitude of the other errors of the determinations, particularly 
the temperature effect, since with water a difference of 0 005° at 
18^ produces a change ot 0'2 sec. in the lime of flow of the quickest 
tube used, it seemed useless to attempt any more accurate deter- 
mination of time. 

Cleaning . — As the deposition of the least particle of solid in 
the capillary introduces errors far larger than the vai'i.itions in 
viscosity which the viscometers were designed to mca.sure, it is of 
the greatest importance to clean the tubes thoroughly after e.ich 
determination with water containing no solid matter in solution 
or suspended. 

In this researcb, conduclivity water made, by distillation in a 
closed apparatus (Hartley, Campbell, and Poole, Trans., 1908. 93, 
428) was used for washing the tubes. Before use it was c.arefull" 
examined to see whether it contained any solid matter. 

The conductivity of water gives no certain indication of its 
suitability for this purpose, for the conducting impurities remaining 
in a sample of good, distilled water are volatile (carbon dioxide and 
ammonia) and have no effect in the viscometer, whilst, on the other 
hand, organic impurities or suspended solids render the water 
useless, although their presence is not indicated by conductwitj 
determinations. Consequently those samples of water which shows 
no suspended solid were chosen rather than those with a lo* 
_ conductivity. The average conductivity of the water used was 
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alout 1 X water was quite free from organic 

impurities. 

lu spite of all precautions, the tubes frequently became con- 
taminated with dust. When this happened, the tube was charged 
with a few c.c. of nitric acid and one drop of alcohol, and left 

overnight. 

The presence of dust is betrayed by (1) the irregularity of the 
results; (2) the failure of the tube to give the same time of flow 
for water after washing and drying. 

After cleaning, the tube is dried by gentle heating, while a 
current, of air, freed from dust by passage through cotton-wool, is 
drawn through it. 

I'i/iing.— The viscometers are filled by pipettes of such content 
'as to fill them from the middle of the upper to the middle of the 
lower bulb. With this arrangement the alteration of hydrostatic 
pressure due to small variations in the volume filled in by the 
pipette is a minimum. The liquid (and, if necessary, the pipette) 
to be used is first brought to the temperature at which the experi- 
ment is to ta-kf place. The error of the pipettes was measured by 
weighing successive fillings of water. . The greatest variation in six 
fillings of an 8-7 c.c. pipette was 0'0022 c.c. Since the average 
diameter of the lower bulbs of the viscometers at their ^videst 
parts was 3'8 cm,, the greatest error occasioned by variations in 
the volume of liquid delivered by the pipette will be 
00022 

rs— =0'000194 cm. 

1'9^ X IT 

in the head of liquid, and since the average head is 10'6 cm. of 
water, the error so occasioned is only 0 002 per cent., which is 
considerably less than the errors in determining the times of flow. 
The use of a pipette for filling the viscometer is therefore justified. 

When filled, the viscometer is fitted with the apparatus shown 
in Fig. 2 (.1), the object of which is to allow the liquid in the 
viscouieter to be forced up the capillary, and to run down without 
contact with dusty air. The liquid is forced up by pinching the 
rubber tubing A, and applying pressure by means of a small hand- 
e owg at B. The air which enters is freed from dust by a tight 
CO n-wool plug in G* When the liquid has risen above the 
“Pper mark, the tube A is released, and the air pressure equalises 
' '0 cp the two sides of the viscometer. During the actual experi- 
u no air from the outside enters. The friction of the air in A 
’'M found to he negligible. 

As it is of great importance that the viscometer should be fixed 

*"*!“** “ viscometer is hygroscopic, snd in all low temperature 
the ,ir is dried before passing into £. * 


fi o 9 
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rigidly and always in exactly the same position, a special holder 
designed [Fig. 2 (5)]. The viscometer is fixed by means of the 
screw A with its wider arm resting in two V grooves 5, 5 ^ 

cross ( X in Fig. 2) etched on the capillary, resting upon a line 
scratched on the side-piece C. The whole apparatus, which ia 
constructed of stout brass, is now fitted on the brass plate D, three 
steel points Ej E fitting exactly into three conical holes F,'p f 
The points being fitted, the two parts are fixed together rigidly by 
a nut which is screwed down on the screw G, which passes through 
a hole in the front plate. (The nut must not bo screwed down too 
tightly, or the steel points may be distorted.) 

The back plate is firmly attached to a wooden cross-piece supported 
by two wooden uprights fixed firmly to the bench and supported 
by stays so aa to bo very rigid. The wooden parts were made of ‘ 
well-seasoned wood to avoid warping. With this apparatus the 
viscometer can be brought to exactly the same position for each 
determination. 

Tem'perature. — Experiments were carried out at 25®, 18°, and 0°, 
For the experiments at 25® and 18® the viscometers were immersed 
in thermostats holding 30 to 40 litres of water, which was kept in 
rapid motion by a good stirrer. Constancy of temperature was 
secured by Lowry spiral regulators, gas beating being used for the 
26® bath, electric for the 18® bath. No variation of temperature 
was ever observed on a thermometer divided into wide twentieths, 
which could be read to 0*005®. The 0® bath was a well-stirred 
mixture of crushed ice and water. It usually remained constant 
to 0*02° during an experiment. The results were calculated to 0*^ 
by the use of a temperature correction. 

Method of Experiment . — Tlie time of flow is found for pure 
conductivity water, viscometer and pipette arc then dried, and the 
solution to be determined is filled in. The time of flow is then 
measured several times. Finally, the v^cometer and pipette are 
again cleaned and dried, and the water value is again determined. 
This precaution is necessary, as the water values sometimes slowly 
increase during successive fillings, owing to contamination with 
organic matter or incomplete washings, and the change is so small 
as to escape notice in any other way. In most of the determinationa 
performed in this research, the original and final water values 
agreed to 0*2 sec. In a few cases, where it was obvious by the 
appearance of a large and irregular water value after a constant 
solution value that contamination had occurred in the fiual wa er 
filling only, the original water value was used in calculation. 

Calculation of Eesults . — ^The simple Foiseuille law gives. 

vIVo = 
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where V = viscosity, 

( = time of flow, 

p = hydrostatic pressure in the tube, and 

tg, and Po are the corresponding values for water. 

The average pressure producing flow is that of a column of water 
equal to the mean difference in level diminished by a quantity 
expressing the buoyancy of the air in which the experiment takes 
place, and by a quantity depending on the surface effects, pro- 
portional to the surface tension. This pressure has been determined 
in the course of standardising the tnbcs. It is equal to: 

- X) - Kyg, 

where 11 = mean difference of level, 
ig = density of water, 

A = „ „ air, 

yj = surface tension of water, 

and K — a constant depending on the form of the apparatus. 

All the other terms in this expression being known, the constant 
can be evaluated. 

The pressur for the liquid to be determined will he ; 
//(s-X)-Ky. 

The relative viscosity ij/ijg is therefore given by the expression ; 
Af(s-X)-Ky ^ 
i/(»,-X)-Ky;<g’ 

or < Af(s-X)-Ky 

^ 0 * 

v;liei£ F is tlie hydrostatic pressure in cm. of water as measured in 
standardisation ; 

op t 8 H - Ky/fl 

^0 *0 ~ F 

■where the small correction \ is omitted from the surface-tension 
factor. 

It is to be noted that no kinetic energy correction is to be 
applied in calculating the results of experiments "with 'viscometers 
in which the capillary opens into a reservoir of the same liquid. 
The correction calculated by earlier observers (Hagenbachj Fogg. 
Ann., 1860, 109, 385; Pinkencr, see Gartenmeister, Zeitsch. 
^‘■ysikal. Chem.j 1891, 6, 524) is only applicable when the liquid 
ows from the capillary directly into the air. In viscometers of 
stwald type, however, the gain of kinetic energy at the beginning 
? ^ capillary is balanced by a loss of kinetic energy on emerging 

^rom the capillary into the lower bulb. The net increase of kinetic 
energy is therefore negligible, especially in viscometers of the slow- 
ypo d^cribed in the foregoing. Gruneisen has shown tha-t 
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tHe introduction of such a correction into the pt values ■ 
standardising a good tube entirely destroys the regularity of tb" 
result^ I have therefore followed his praetice, and omitted * 
teorrection for kinetic energy. 

The times of flow for water in the viscometers used are eivm • 
the following table: 

Table III. — Timts of flow for water {in teconds). 

Time of flow 

ViscoiDcter. at 25 ‘01 

4 1023'8 

R 800-2 

5 7036 

A — 

B — 

The slow tubes A and £ were only used for very dilute solutioas 
Since the Griineisen correction for these determinations would have 


Time of flow 
at 18^ 
1207-7 
943-5 
830-3 
6013-9 
7381-1 


Time of How 
at 0^ 
20 ;) 3-8 
1604-4 
1411-9 


Fio. 5. 



Iformaliiy. 

been negligible, these tubes were not standardised. The viscosity 
determinations are given in tables IV, V, and VI. The viscosities 
of the solutions at 18 ° are calculated from the equation developed 
alme. 

Ipie surface tensions are interpolated from the values o 
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Gradenwitz {Din. Breslau, 1902) and Piepenstock {Biss. Munich, 
1908) These determinations were unfortunately only carried out 
at 18°. The introduction of the surface-tension correction into the 
results at 25'01° and 0° has therefore been impossible. At these^. 
temperatures the relative viscosities are calculated by the simple 


formula 


’?/’7o = 


<( s-A) 


For the purpose of comparison, the uncorrected viscosities at 18“ 
are included in table V. 

Fia. 6. 



10 X ^ Coni'entniiiim. 


The viscosities of the more dilute solutions at 18° aro plotted in 
Tig. 5, while the molecular viscosity increments at the three tem- 
peratures are given by Fig. 6. . Fig. 6 also contains Gruneisen's 
values at 18° and the curve given by his equation : 

'^^^^ = Aa + JI(l-a) + Cm. 

m - 
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Table IV. 
Viscosities at 25 01°, 


DM01- 

s. 

0-99777 

0-99776 

CloQceutratiou 

in, 

0 0174 . 

10ml. 

2-59 

Visco- 

meter. 

S 

4 

Relative viscosity 

1-00255 

1*00265 

Mean 

i-elative 

viscosity, 

1-0026 

.Viscosity 

iDcrenic:,t 

w • 

0-U9 

0-99824 

0'99S27 

0-0-299 

3 -10 

S 

K 

4 

1-00405 

1 -00395 
1-00395 

1-0040 

0-133 

0-99933 

0-99934 

« 

0-0567 

3-84 

R 

S 

4 

1-00675 

1-0068 

1-0066 

1*0067 

0 -ng 

1-00035 

1-00038 

0 0825 

4-305 

S 

4 

R 

1-00985 

1 -01005 
1-0097 

1-0099 

0-120 

1-00135 

1-00135 

0-1071 

4-75 

4 

5 

Fx. 

1 -01265 
1-01245 

1 01245 

1-0125 

O-llBE 

1*00642 

1-00642 

0-2333 

6-155 

R 

S 

4 

■ 1 -0264 

1 0266 

1 0271 

1-0267 

0-1U5 

1-01008 

1-01008 

0-3238 

6-867 

4 

5 

1*0356 

1-03525 

1-0354 

O'1095 

1-01169 

1-01159 

0*3643 

7-142 

4 

a 

1-C402 

1-0408 

1-0405 

0-1111 

1-01884! 

1-01882 

0-5385 

8-136 

s 

R 

1 0597 

1-0598 

1-05975 

0-1110 

1-03240 

0-8666 

9-533 

4 

R 

1-0979 

1*09805 

1-OOSO 

0-1131 

1-08656 

1-03660 

0-9663 

9-886 

4 

5 

R 

1*1117 

1-11145 

11 104 

11112 

o-nsi 

1 05134 
r05146 

1-316 

1096 

Jl 

S 

M567 

1-1567 

11567 

0-llSl 

1-09364 

1 09365 

2-2719 

13 146 

s 

R 

1-31515 

1*3151 

1-3151 

0-1387 

1-17009 

1*17006 

3-8541 

16-678 

S 

R 

1*74095 
, 1*74055 

1*74075 

0-19-12 

1-20848 

1*20833 

4-578 

16-60 

4 

2-0577 

2*0577 

0-2310 

1*28344 

1-28340 

5-849 

18-02 

R 

4 

3-027 

3*024 

3-0255 

0-340 
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TVlble V. 
Viscosities at 18°. 



[Solution 
mfi'le up 
by 

0-00724 

1-93 

0-99392 

1*0004 

A 

IS 

1 00122 
1-00127 

1-00124 

1-0C125 

0-172 

weight] 










0-99760 

0-99759 

0-09758 

0-0131 

2-36 

0-99916 

0-99915 

1 0007 

A 

B 

1 -OO-iOO 
1-00199 

1 00200 

1-00201 

0*153 






S 

1-0047 




0-99858 

0-99858 

0-0379 

3-36 

1 00016 

1*0014 

B 

4 

A 

1 0047 
1-0047 

1 00469 

1 0047 

1-0047 

0-124 

1-00019 

1-00022 

0-0784 

4-28 

1-00183 

1-00183 

1*0023 

4 

.V 

n 

1 -00905 

1 -0089 
1-0092 

1 -00905 

1*0090 

0-115 

1-00285 

rC0285 

0-1440 

5-25 

1*00452 

1-00453 

1*0036 

4 

5 

1-0156 

1*0153 

1 01545 

1-01535 

0-106 

1-00771 

1-00771 

0'2653 

6-48 

1*00951 

1-1)061 

4 

.S' 

1*0-278 

1-0278 

1-0278 

1-0276 

0*104 

1-02563 

1-02562 

0 7334 

8-80 

1-02769 

1 -02768 

1 0151 

4 

1-0737 

1 0737 

1-0731 

0 1039 

1-05003 

1-05001 

1-283 

10-87 

1 -05245 

1-0*273 

.S' 

n 

l-Ull 

1*1438 

1 14395 

1-1429 

01113 

1-05811 

1-05806 

1-471 

11-37 

1 *06066 

1 *06061 

1*0313 

4 

.V 

jt 

1-1697 

1-17015 

1 1699 

1-1699 

1-16865 

0-1147 

1-10498 

1-10498 

2 '528 

13-62 

1 '10812 
1-10812 

1 0508 

s 

R 

1-3497 

1-34995 

1*34985 

1 3172 

0;1373 

1-10S44 

1-10643 

2-550 

13-66 

1*10959 

1*10956 

1 ■051-3 

S 

R 

4 

1-3579 

1-3579 

1 -35795 

1*3579 

1-3552 

0-1393 

1-13341 










1-13342 

1-13343 

3'120 

14-61 

1-13685 

lOGlS 

R 

1-4906 

1-4906 

1-48695 

0-1561 

1-U122 

1-14120 

3'2:9 

14-86 

1*14475 

1*14475 

1 0648 

4 

K 

1-5366 

1-53685 

1-5367 

1*5327 

0-1624 


l'W?0 16'34 1-0812 * ' 


1'9346 1-9274 0*2125 
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tabIb yx 


Concen- 

tration 


Da or 

{Solution 
made up 
by weight] 


m. 

0'0401 


1 '00089 Q.Qg3j 
1 '00088 


Visco^tiaB at 0°, 





Relative 


fisOKity 

iuerj- 




viscosity 

Mean 

nipQt 



Visco- 


relative 

Vvi 

lOutj. 

I)®!. 

*'J0* 

meter. 

Vo 

viscoBity, 

m • 



4 

1*0032 



3*42 

1*00161 

100161 

R 

8 

1 00325 
1*0032 

1-0032 

0-080 

437 

1*00347 

V00352 

S 

1*0058 

roons 

O'O/O 


[Solution 

0-1028 


1 00447 

made up 

4*68 

1-00449 

^eiglit] 

*0828 

1*00628 

0-2294 

6-12 

1*00990 

1 00990 




1*01818 

1 01391 

0*4179 

7*48 

1-01815 

1*01889 

1-01817 


R 

4 

1*0077 

1*00755 

1-0076 

O-Dfl 

R 

4 

1*0156 

1 0153 

101515 

O'067a 

4 

1*0278 



8 

4 

1*0279 

1*02775 

1-0278 

0'i}665 

R 

1 0278 




I'OISSO 

1*01651 


0'4818 


1 ’03206 
1‘0320S 


0 8577 


1*04364 

1*04368 


1*134 


l'g^247 

1*06248 


1-572 


1*08578 

1*08583 2*099 

1*08678 


1 '10451 
1*10451 


2'508 


7*84 

1*02099 

4 

R 

4 

1*0324 

1*03255 

1-0328 

1*0325 

0-0675 

9-50 

1*03775 

,5 

R 

1-0818 

1-0616 

1-0616 

0-0718 

10-40 

1*05021 

1*05019 

R . 
.V 

4 

1 0873 
1*0875 
1-08775 

1*0575 

0-0772 

11*63 

1-07040 

1-07036 

4 

4 

8 

11344 

11341} 

1*1*341 

1-1315 

O'OSaO 

12-80 

1*09505 

4 

K 

8 

ill 

1*2067 

O'QOSl 

13*59 

1 *11486 
1*11453 
1*11466 

R 

S 

4 

1*2768 

1*2771 

1*2770 

1'2770 

o-uot 


T,- ■ nl VfRuUs—’Th.e viscosities determined at 

Diacussion of KesuUs. in« Priineisen The values 

ry satisfactorily with those obtamed hy " _ 

Led for the most dilute solutos, however. 

om those calculated from the formula proposed by bm. 

lurse of the curve given by Griineisen’s equation . 

vl'lazl = ia+/f(l-«) + C^™ 

shown by the dotted line in Fig. 6. When m=0, 

i- 1 and Vseri = d. The increment curve ougt 

(finite dilution, « = 1 and 
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tberetOT® to cut the axis of ordinates at a distance A from the 

via. The value of A given by Griineisen is 0'15868. The actual 
course of the increment curve is, however, quite different. The 
values obtained in the moat dilute solutions are already much 
jer than this value, and the curve is still rising. 

° It may be noted that the most dilute point obtained by Griineisen 
himself also lies considerably higher than the value calculated from 
his equation. Nor is this an isolated case. Out of ten salts 
investigated by him at sufficiently great dilution, in eight the most 
dilute solutions give values too high for his equation. The deter- 
mination of — for these dilute solutions involves a very large 

Hi 

experimental error, as has been indicated by the size of the circles 
round the determined points in Fig. 6. The general nature of the 
phenomenon nevertheless precludes the view that these high valuS 
are due to errors of determination, for, if that were the case, the 
determinations should be equally distributed above and below the 
calculated curve. 

These considerations, together with the determinations at greater 
dilutions than viriiaeisen’s, show that, although his equation repre- 
sents the facts over a certain range, it is not valid for all 
concentrations. 

Grlineisen’s equation contains the assumption that the effects of 
ion and undissociated salt respectively are distinct and separable, 
and that each is in all cases proportional to the concentration of 
the component considered. The second assumption can only be true 
if the process of solution is simply a mechanical mixing. 

There is general agreement among physical chemists that the 
process of ionisation in electrolytes is accompanied by combination 
between the ions and the water molecules. Since water is a highly 
associated substance and consists of a mixture of simple and 
polymerised molecmlea, the extraction of water molecules from the 
system by the ions of the salt must be accompanied by a readjust- 
rient of the water equilibrium, polymerised molecules breaking 
down in order to restore the equilibrium. The effect of the ions 
on the viscosity of the system is therefore .twofold : (1) the simple 
mixture effect, increasing the viscosity by reason of the great size 
of the hydrated ionsj (2) the ^ect on the water equilibrium.* 

It sliould be noted that the effect of the salt on the water equilibrium does not 
lavo 7e a change in the equilibrium constant, but is simply a dilution effect similar 
0 a observed by Dixon and Peterkin on diluting nitrogen peroxide with an inert 
mol ^ concentrations of simple and polymerised 

the t ^ ^ater be Cj and c„ and the addition of an ionised substance lead to 
Faction of X simple molecules of water, the concentrations of simple and poly- 
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The disappearance of the maximum density phenomenon 
salts are dissolved in water shows that the effect on the 
equilibrium is a depolymerisation. This effect will therefore le^A 
to a diminution of viscosity. The diminution will not, 
depend alone on the concentration of the ions, hut also ^ 
the amount of polymeride present. The effect will thus sWl 
decrease with successive additions of salt, ^ 

Another factor of which we must not lose sight is the change 
in size of the solvent envelope round the ion, the amount of water 
combined wit(^ each ion becoming greater on dilution. 

In the following pages an attempt has been made to deduce a 
theoretical connexion between the viscosity of a solution and the 
molecular and ionic phenomena involved in its formation. 

It has been tacitly assumed in the above that viscosity is a direct 
function of molecular size. The general validity of this relation \s 
estabKshed by the following facts : 

(1) Liquids which are known to be highly associated have usually 
also a high viscosity. The following examples may be cited : 

Assocution Faetor.* Viscosity at 20“, f 


Propyl alcohol 2 '25 0'0223 

tioPropyl alcohol 2*86 0'024.3 

ajS-Ditiydroxypropane (lar«e) 0-4479 

Glycerol (very large) 10-69 (atl8-28°)t 

Ethyl alcohol 2-74 0-01202 

Acetic acid 3-62 0-01232 

Ethyl acetate 0-99 0 00161 

Ethyl ether 0 99 0-00237 


* Ramsay and Shields, Trans., 1898, 68, 1089. 
t Gartenmeister, ZeiUich. fhysikal. Chem.^ 1891, 6, 524. 
; 0. G. Jones, Vhil Mag., 1894, [v], 37, 451. 


(2) The work of Heydwciller (Wied. Ann., 1895, 59 , 193) cn 
the viscosity of liquids at high temperatures. The viscosity of 
water diminishes much more rapidly than that of unassocialed 
liquids when the temperature is raised from 0° to 50°. Above 50°, 
when the a^ociation is small, the rate of diminution is approximately 
the same as that of unassociated liquids. 


merised molecules in the solution will be c'j and c'«, where (neglecting Lhu change oi 
volume on solution) 

Cj 4- nc-n = + x, 

and =i{:, 

c„ 


from which it follows that, since ^ is a pasitive quantity, 




or that the extraction of simple uiuleculea by the salt leads to 
association of the water remaining. 
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( 3 ) The effect of pressure on the vjscosity of water (Cohn, Wicd. 
,|m, 1393, 45, 666). An increase Sf pressure always brings about 
ail increase in viscositj^in the case of iion-associated liquids. At low 
temperatures the viscosity of water, however, first diminishes with 
increase of pressure, reaches a minimum value, and then rises in 
the normal manner. Since the association of water is accompanied 
hy an increase of volume, as is shown by the mardmum density 
phenomenon, the effect of pressure must be to break down the 
associated molecules. The marked diminution in viscosity, which 
is superimposed on, and in the initial stages entirely masks, the 
normal effect of pressure, can only be occasioned by this diminution 
in molecular size. 

(4) The effect of different ions on the viscosity of water is in the 
reverse order of their mobilities, for example : 


ML 

* l.ithiiim nitrate 
t Sodium ,, 
fPiitoium ,, 

J Cssiuni 


Viscosity of 
A’/lO-solution at 18\ 
10113 
1-0044 
0 9941 
0-9933 


Mobility 
of cation. 
42'(5 
5-2 -6 
"5-5 
78 '8 


1 ui - 1 + f^Hiiieiscn, /Of, f/i!. 

X tJiipiU'hshed result kindly comiuuiiicatwl by Mr. T. R. Mertno. 


. There 13 much evidence to show that ions of small mobility are 
heavily loaded with water molecules, and are thus larger & the 
more mobile ions. ® 

Since ions m a salt solution are enclosed in a water envelope, 
ctalT J^tifiahle to neglect the specific chemical difference 
1? water-molecnle, and to assume a rigid 

.0 Jion between mean molecular volume and viscosity. As the 

Jiictly pTporWl.* 

The different molecular species present in a salt solution are; 

W Simple water molecules, HjO; ' ' 

() associated water molecules, a4umed to be triple, (H.O),; 

“ «th later; 

W m strong solutions salt complexes, (LiNOj),,. 

one 1 , 01111 '”^),°^ ™ equilibrium with 

the associof;!"' ^''”1’®'’“®™ ean be obtained 

ou constant in the following manner : 

I™P0hCX r''T ‘Ji* ™ ari,ro.rim.itrly 

19), rgatiic Iiipids which are not associated (Proc., 1907, 23, 
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Tiet a be the asBooiAtion facto| for water at 18°. 

c, „ „ concentration of single molecules HjO in 
molecules per litre. 

Cj „ „ concentration of .triple molecules (HjO)j in gfj^j 
molecules per litre. 


Then = a, 

Cj + Oj 

and 54<J3 + 18cj = 1000«, where s is the density of water. 


Then (3 - a)ej = (« - 1 )<;j, or ■= c -^ — ^ , 

and — ^c, + 1 8c, = 1 000s, 

3 — « 

whence c, = and c,= 

' 06a * 36a 

Now for the equilibrium (HjO)^ ~ SHjO 


we have 
whence 


°i 

1296 (a-l)a^ 
1()V(3- af ■ 


. • Taking at 18° Ramsay’s value of 1'65 for the associalioii constant 
, {ZeitscJi. pht/sikd. Chem., 1895, 15, 106) and 0'99863 as the density 
i=O-0909347. 

, The value of k thus found can bo used to calculate tlie effect of 
the salt on the water equilibrium. 

Taking a solution of weight normality m, density s, and degree 
"of ionisation a, 

1000 c.c. of the solution weigh IOOO 5 grams. 

, Of this the salt accounts for Mms grams (where i/ = molecular 
weight of the salt), leaving (1000— grams of water. 

- Now, if w»he the average hydration number for the twn ions, 
that' is, if 1 gram-molecule of the salt, completely ionised, conilhues 
with 2-w molecules of water, the amount of water thua removed 
from the system is : 

2m<wM?xl8 grams. 

The free water is therefore reduced to: 

(1000— 3/OT~36ma«;)s grams. 

Letting and Cj as before represent the concentration of single 
« and triple molecules, we have : 

, ^ 54c3+I8rj = (1000-il/m-36mow)5, 

or, since c^-ky, 

+ 18c, = (1000 36mow')«, 
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from Ci and Cs can be obtained (most conveniently by trial). 
’ The total number o£ gram-molecules in a litre of solution is : 

Ci + e3-t-nw(l-to). 

The mean molecular volume is therefore; 

1000 

c, -hCj + iKsfl-ta)’ 

The mean molecular volume in pure water is : 

1000 

c'l-hc',’ 

where «'i and c'j are the concentrations of single and triple 
molecules in pure water. 

On the assumption that viscosity is proportional to mean 
molecular volume, we have therefore: 

^ ^ 

Vo c, + c, + «ia(l + a)‘ 

Owing to the absence of accurate determinations of several of 
the quantities involved in this treatment, and especially of .the 
hydration numbers at different concentrations, it is at present 
impossible to submit the equation to a quantitative test. It may, 
however, bo noted that the course of the calculated viscosity 
increment curve corresponding with the equation agrees with the 
actual form observed in one important respect. The calculated 
curve shows the phenomenon of a minimum increment at about 
0'5 normal, as does the observed curve. As an illustration of this 
there has been included in Fig. 6 a curve representing the viscosi^ 
increment calculated on the assumption that the hydration of t£o 
ions is constant and equal to 6‘3 molecules Of w’ater per ion. The 
curve has been calculated with Eamsay’s value for the association 
of water at 18°, and with values of a obtained from Kohlrausch 
and Maltby’s conductivity determinations {Sitzunffsber. K. Akad. 
II ill. Berlin, 1899, 655) by means of the relation : 



whereX- molecular conductivity, and Aqo = molecular conductivity at 
iuEnitc dilution. 

Ilie calculated curve differs considerably from the observed, 
a t ough they are of the same general shape. A very inconsiderable 
c ange in hydration is, however, sufficient to bring the curves into 
mouy. The values of the hydration necessary have been found 
y rial, and are collected in the following table: 
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Hydration calculated ffAm 
viscosity in grani-moleciiles 
of water [lor grom-oiolecuiti 


Normality. of ion. 

0-00724 8 0 

00131 7-5 

0-0379 6 5 

0-0784 6-3 

0-1446 6-1 

0-2653 6-1 

0- 7034 6-05 

1- 0 6-05 


These values are in good agreement with those obtained by oHei 
methods for various salts. For lithium nitrate itself Wymper 
(Proc. Roy. Soc., 1907, 79, 576) obtained a value of 13 for tlie 
hydration of a molecule of the salt in a normal solution (from the 
" neutral salt effect ” in the inversion of sucrose). For potassinm 
chloride in normal solution, Philip (Trans. Faraday Soc., 1907, 3, 
U5) gives 9'4, and Caldwell (Proc. Roy. Soc., 1906, 78, 290) 11 
molecules of water per molecule of salt, whilst for more dilute 
solutions Bousfield (Proc. Roy. Soc., 1904, 76, 563) gives 12. In 
accordance with its smaller mobility, the lithium ion seems to he 
rather more hydrated than the potassium ion. 

Prom the results obtained at 25-01°, the same method oi 
calculation gives values for the hydration nfimbers about 0-3 higher 
than those obtained at 18°. A similar small increase of hydration 
with temperature is indicated by the conductivity values of many 
salts (Noyes, see Washburn, Tech. Quart., 1908, 21, 425), 

For other salts, Griineisen’s values at 18° give : 


Hydration in 

Salt. Normality. uiols, in-r ion, 

Sodium nitrate 01 3'^ 

0 05 3-5 

Lithium chloride O’l 3 S 


Salts which are less hydrated than these, however, give iinpossihle 
values. Thus, potassium nitrate gives small, and c.-e,sium nitrate 
larger, negative values. In view of these negative values, it may 
be recalled that Rennie, Higgin and Cooke (Trans., 1908, 93, 1R-) 
found that caesium nitrate diminished the rate of soluRon ol copper 
in nitric acid, whilst sodium nitrate and lithium nitrate grea y 

accelerated the action. . . ru 

To sum up, this method of calculating the hydration, i e 
methods depending on the concentrating effect of neutra sa 
chemical reactions, gives values approximating to the ru 
substances which are much hydrat^, but gives 
for less hydrated ^substances. It is not improbable that tne 
of all these methods of calculation in Ibis respect depen s ™ 
hitherto unconsidered factor in the equilibrium o sa s 
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jiicli becoi^es of increasing imjibttance as the hydration 

diminishes. 

Siimaiaj'!/. 1 . It -has- been found possible' to construct visco- 

meters in which the how of liquid is so slow that, for solutions whose 
■iscositv differs little from that of water, Poisouille’s law is obeyed 
with an error of not more than one part in 10,000. The methods 
used in testing the .viscometers are described. 

2 A correction has been introduced for the variation in surface 
elects when different liquids are used in the viscometer. 

3. Determinations of density and viscosity have been carried out 
ivitli lithium nitrate solutions at 0°, IS", and 2D° over a large range 
of concentration. 

4. The formula pf Griiueis.m is found not to represent (he 
phenoinena of dilute solution. 

5. A method of calculating tlir viscosity of salt solutions from 
tlicir bvdration munbers, or vice versa, has been described. The 
application of this method to the viscosities of lithium nitrate 
solutions at 18^ gives results consistent with the estimates of ionic 
hydration made by ether observers. 

6. The applic lion of the methed to other salts is discussed. 

lam greatly indebted to Mr, D. H. Nagel and Mr. II. B. Hartley 
for much valuable advice and eucruragement during the progress 
of this work. 

Pnvskwt, CnsMisruY L.visoaATOUY, 

,iyu Tiusity Colleces, 

O.YEOSII, 
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XCVll, 
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.*0 rg wid .tC he m.ist ryf 


Theory' of r the, Ji’brmatioii of Ethylene. ' EoimaT Krkmasn 
{Vmatsh., 1910, 31, 211-s?20).— Eiperiraents have been made, on the 
teactiooi between etifylene and sulphuric acid by heating the two 
toeether in the proportions 1 : 4 gramnyois. The experiments .were 
conducted sealed bulb attached to'a maDometer, and the "mercury 
a(fiuste{l so that thg volume was kept cDhstaiit. At all teinperatures 
up to no® slow absorption took place until ^uilibrium bad been 
established {at 57°p«115, at 99° p = 240, and at lG7°_p = 270 
Above 111° absorption took place for a short time, bub was follwed^ 
by a r%pid increase of pressure due to secondary reactions, for example, 
the forma^^on of carbon monoxide and sulphur dioxide. Even at th^ 
higher tei^eratures, it^was found possible to minimise the effects ^ 
of 'the secondary reactions by allowing the mixture to remain at 
a lower'temperature until a pressure was obtained which was closff 
to that corresponding with'the higher temperature, and then to plunge*- 
the ves^l into the bath at the higher temperature. If the pressure 
was^ correct, no .iminution occurred, but after some time there 
a rapid increase of pressure due to the secondary reactions. The value 
of 0 (the algebraic sum of the heat of formation of 1 gram-mol. of 
ethyl hydrogen sulphate from the alcohol and acid and the be<t 
of 'solution of this sulphate in the liquid phase) has been calculate^' 
froiojtbe equation log = and ha^ 

s yalue of about - 3*4 Cal. fp 

Similar experiments have been made by heating ethyl hydrogen* . 
sulphate (1 mol.) mth sulphuric acid (3. mols.), but experimental 
difficulties were experienced owing to the secondary reactions. At 99"^ 


the pressure rose rapidly at the beginning, then more slowly, remained- 
constant fora short time, and again increased, probably owing to the 
secondary reactions which are facilitated by the catalytic influence 
the carbon formed during the reaction. vw. 

results agree with the view that alcohol aud sulphuric aai4. 
react Instantaneously, forming water and ethyl hydrogen sulphate, 
that the latter then -decomposes into ethylene and sulphuric acid.'. . 


^’reparation of Organic Iodides from the Correapondidg 
Brc^ldes and Chlorides. Hans Finkelstein 1910, 

1538—1532. Compare Perkin and Duppa, Anwjlmy 1859, 112, IBh ; 
von, Komburgh, Abstr., 1883, 303). — One of the best m 0 thoS|, pf 
replacing the chlorine or bromine of an organic compound by iodi^ is 
to treat with an acetone solution of sodium iodide. In many oases' 
the reaction is instaataueous, and in all cases where reaction proS^n^s, 

^ precipitate of sodium chlorkte or b^aide is formed. C' , ^ i 

The relative reactivities of ehaiogen derivatives towards laodium 
Iodide do not appear to be tbe same as their reac^vitief towards 

VOL, x'evin. i. ’ ■ ■ 
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water or ^methyl alcohol ; thus,prftnary .alkyl bromifc react 
readily with sodium iodide, and' tie -tertiary leaSJ* readily. *** 
- JTJie method does.not -work wit^ •acy}« chli^dea or with nii 
or hroao-compounds* which yield upstable iodild’eriv'ativ'es. 
usually the cash with' com pounds containiBg sev*al CMbonyl, carW ? 
or phenyl groups ; in such epse® one of the following charges occu/ 
( 1 ) Formation of an ethylene linking’, .for 'esaiuple, afi-diSv 
jS-phenylpropionic acid yields cinnamic ai^ ; ring’formatioB'T 
example, tetrabromo-o-xyleue. ■C^II^{CHBr 2 )j, .’fields the esmpoa^J 

(3) union of fwo molecules, for example, ^ethyl bromo- 

malonate yields ethyl ethanetetracarboxylate. Ethyl dibromomalonal 
yields ethyl ethylenetetracarboxylate. Bcnzophenone chloride yields 
dicyorotetraphenylethane, and benzoplienone bromide yields ' tetri- 
phenylethylent. 

The following iodo-eompoimd.s have been prepared ; 

, Amyl iodide, Mopropyl iodide, trimethylene iodide, ethyl iodo. 
geetate, p-nitrobenzyl iodide, o-, m-, and p-xylylene iodides* J, J, g. 

, Conatitution of the Alcohols arising from the Condensation 
pf Secondary Alcohols with their Sodium Derivatives, JUtot 
6 fuBBBET {Cmpt. reni., 1910, 150, 979—981. Compare AbstV., 1901, 
ir'307 ; this vol., i, 149).— The constitution of certain alcohols 
described in previous communications has been established by a study 
cd their oxidation produots. Dioatyl alcohol is shown to be ymeflyl- 
(wntadecan-c-ol. ij-Melhylpentadecan-i-om has b. p. 172— 174°/21 mm,, 
B 0'846, and forms a tmnicarhazone, m. p. 195 — 197° (corr.). Trisec,- 
jyutyl alcohol is •y-metbyl-e-ethylnonan-ij-ol. W, 0. IV. 

» 


' Action of Organo-magnesium Compounds on Tiglic 
Aldehyde and the Optical Behaviour of tie Products. Paci 
Abelhanh 1910, 43, 1574— 1588).— A number of ansatnVated 
alcohols have been prepared by dropping tiglic aldehyde into an 
ethereal solution of magnesium ethyl bromide or the corresponding 
siltyl, propyl, isopropyl, isobutyl, or isoamyl bromides, and hydrolysing 
tl^ resulting products. The yields vary from 40 to 70%. These 
^tpholA can be transformed into the cori-esponding chlorides by boiling 
with concentrated hydrochloric acid according to Norris's ifietboii 
[Atiatr,, 1907, i, 1034), and into dioleflne hydrocarbons, 
CHMeiCMe-CHiCHK, 

by heating with potassium hydrogen sulphate or acetic anhydride and 
sodiumyacetate. The same hydrocarbons are fornred by the nntion ol 
[{uinoline on the chlorides, or by boiling the alcohols with hydrobrotnie 
acidp All the hydrocarbons are characterised by a high exaltation m 
their molecular refractions. , 3 . 

CHMelCMe'CHMe-OH, has b, p. 

20 -'tnm. or 84 — 86788 mm., or at 139—1417760 mm. (shgM 
aecom^)A It -has D" 0-8793 aQd 7t!;71;4428. The ricslate^ b, p. 
153-IS^*, and the c/Aforide, C^U,, Cl, b. p, 41-43 /31- “»■ 
y-Meth^lpe^ne-^yh-triol, OH • CHMe* 


!*CMe(bH)-ckMe‘Ofl, obtained 
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w oxidising, ^l“®**“* dilute permaDgaaate, fca3. b..p. ■ 
> 169^7*,!' ''““•I BOlidides when kept.' 

■ Ihe ^ Kl23%ttnd,-b, p.a43.i,-l46‘*/ 

ftm., -• ,. S '• \ .js.'. V *•■ ' '■ ' ' -i ^‘-'v -’.H ■ ■: ' V 

-■ ■ ’ CHMeiCMe-CHEfOH, hk b. p, 71—737 


— - - - ■» vy.Li, uao 1^. I I , j / 

,m,; 94—95780 mm„ or 154—1567760' mm., D" 0-8857 and 

'VUr^- V..v<a 1 . ^ ^/>^f in/\n « 


P- 187 — ^^170°, and the uhloride, 


28 mm.. . - 

«“ 1-44914. The dosicds has 

cXi®' P- “®- ■ . , . 

y:Mel1i!{lhexane-^yS-iriol, OH-CHMe-CMe(OH)-CHEfOH, bask'p. 
15i)tj36 mm., and yields a triacetate, b.-p, 146— 14V71:2'mm. 

y-Ai/iyi-At-Aepime-S-oi, CHMeX'Me-Cft-OH, has b p. 74—77“/ 
17inm.,Di> 0-8814, and n]° 1-45614. The acetyl derivative, 
has t.^p. 79— 837I6 mm., and the clduride, CjHjjCl, b. p. 53—5i°j 
f mm. 

yi.Dime&yl-M'-hexene-t-ol, CHMe:CJIe-CIl(OH)-CHke„ has bX)3 
66-7171!* ram. or 86-88742 mm., B“ 0-8727, and'n;? 1-45214, Tliev 
imliiU, CjjHjjOj, has b, p. 103 — 106757 mm,, and the ehlcrideti 
CjHjjCl, b'.*p. 58— 6O72I mm. 

,y^-Dimi/iyl-M’-heptei(4-B-ol, CHMe:CJIe-Cn(OH)-CH,-CHMe„. has 
b, 71. 113-114770 mm., D« 0-8753, and 1-45337. The oeeMe, 

C„H,A, has b, p. 92 -95718 mm., and the chloride, C.H.-CI, t. p, 
59-6379 mm. ' 9 17 . 

f/t'Dimethyl-^! ockne-Ul, CHJIe:C5Ie-CH(OH)-CH,-CH,>-CHMe. 
tas b, p. 113-1 14730 mm.. D» 0-8762, and nl," 1-45460, Tiie <io«(a4 
(/ijBjjO;, hash. p. 159—163780 mm., and the cUoride, C,„H,X1, b. n 
83— 84°/I2 mm. iu ly - 


D.:(^576,and‘nr 1-45427"““""''""''-"“^’ 
4r^-TetTabromo-ymet/iylpmtane, CHBrJIe-CBrWe-CHBr-CH Br i? 

ao unstable liquid, as is also the d«j,dr<,6romi,/e,C,H„Br, * ’ i 
CHMeiCJIe-CHX'HSIe, baf b. p 107-1087' 
B 0 7753, Wp 1 46146 ; ymethyl-A^^-heptadiene, 

, , ClIMeiCMe-CHlCHEt, 

ashp. 132-136“, D" 0-7783, and n'J' 1-46493. The dihydrobrmAh, , 
CAM mm. y^Dimethyl-^et-lixmdie^f 
S 4 ‘’-P- ll'l-l 157 D“ 0-7714, and«L” 1-454^ 

CjHj.Br,, bash. p. 99-10371Gmm. • 

IlS-uTno'n ‘^f'‘''o:t;Me-CH:CH-CHMej, has b.''-pi’' 

has b. p IM-lsSl,"'’ ' ^ 

nDmyyl^t.oaadieue, CHMeXMe-GHXn-CH.-CHMe has 

«..4Br.bi!Xp’?736-ll9718’f:^ 

Prwation°o°f “p- Meunier'a Process for^e 

chin,., moTivl 7 ■ 4M ®45r”Tre4^'''' 

- of -tool olLgot7„rima?a;,^rcom^^^^ 

f<>™edi and yielding pinacone hydfhte on • 

‘‘‘on of water (Abstr., 1902, i, 335 ; 1906, i, 326). 
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The flaodification consists in using commercial acetone instea-d 
^he pure ketone,' and in emplo^tsg acetone to wash out the pmaco^ 
in place of boiling water. It is unnecessai^. to mSaintain an attnr 
phere of dry carbon dioxide in the flask if the process is carried ojf 
rapidly. The yield of pinacone varies from 60 to 70% of th 
theoretical. The other products formed are wopropyl alcohol, meaitvi 
oxide, tsophorone, a viscous dihydric alcohol^ b I 

100— 108®/17 mm. or 1967760 mm., and d irUiydric alcohol (Sv. 
trimethylhtxan - - iriol\ OH*CMe2*OMe(OH)'CH2*CMe2*OH, b. p 

150 — 155720 mm., which has been synthesised by Bouveault a£ 
Levallois by the action of magnesium methyl iodide oa methyl 
citramalate. 

The exact working conditions and particulars of the isolation of 
these products are given in the original. T A. H. 


Oxidation of Av- Acetylenic Glycols. Synthesis of a-Hydroxy- 
acids. Geokges Dupokt (Compt. rend., 1910, 150, 1523—1525. 
Compare this vol., i, 85). — Oxidation of Av-acetylenic glycols of the 
type HO*CPcR'*C:C*CRR'*OH by means of potassium permaDgacate 
r^ults in the formation of a-hydroxy-acids ; the yields, however, are 
not good, since further oxidation takes place, resulting, with tertiary 
glycols, in the production of oxalic acid and a ketone. 

/3fDimethyl-A^-hexineD-)3<-diol yields o-hydroxyisobutyric acid, whilst 
^^€<-i 6 tTaphe 7 iyl-^y-huthien-^i-diol, OH'CPbg'CiC’CPh^’OH, m. p, 
149 — 150®, obtained by the action of benzophenorie on magnesiuiD 
acetylene dibromide, gives diphenylglycollic acid with oxalic acid and 


The yields aro improved by employing the diacetates of the i 

^ W. 0. w. 


Alkaline Hydrolysis of Glyceryl Trinitrate. Ernst Besl and 
Mai Dklpy (Ber., 1910, 43, 1421— 1429).— Tbo authors have hydro- 
lysed an alcoholic solution of glyceryl trinitrate at 4® with alcoholic 
potassium hydroxide, and from the products have obtained ammonia, 
potassium nitrite aud nitrate, carbon dioxide, hydrogen cyanid^ 
hxalic acid, mesoxalic acid, aa-glyceryl dinibrate, and unchanged 
glyceryl trinitrate. ’ 


.General Method for the Direct Preparation of Thiols from 
Alcohols by Catalysis. Paul Sabatier and Albeomsi! Mau.iie 
(Comet, rend., 1910, 150, 1217—1221. Compare this vol., i, 294). 
When the vapour of an alcohol mixed with hydrogen sulphide is passe 
over heated thorium oxide, a thiol ia produced ; the reaction is rep 

- i .U.) 

TtoOiOCnr 

formed ii 

2C„ 

as a ca, 
employ 
An ^ 

-from 


y,+2H^=ThO,V20.H,,..j-HS;iI,a 
I niiantiliy and with greater difficulty ; 1 hO(OC|i i»ti« 
ii8=ThO, + 2(C„H^.+i),S+ H,0. The thorium oxide * 
iiyst, and the action is continuous. The hydrogen su p 
llBe^ not be free from hydrogen. , , • jj 

alent yield of the correapoiiding thiols has 
itnyl, ethyl, propyl, i»obutyl, ■fsoaiuyl, and ““ .^idof 

■^catalyst at 300—360°. Benzyl alcohol gave a good y 
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thiol, accompa,r!ied.liy tjia normal, sulphye and some stilbene. In the- 
esse of secoadto'|;looliol8, the yields are less satisfactory; the follow-' 
ing coPoponnds^.haT^ been prepared : propan-j8-thiol ; cyclohexanethiol,. 
b p; 155° (compare Maiilhe’ and Miirat, this vol., i, 374); S-mstAyfcyclo- 
UxitntlUfH, b. p- 161“; '3-methyli:ycfohexanethioI, b. p.'168° ; ^ 

cjcWmisisM, b. p. 169°. . ' ' 

Thiophenola may be prepared by this method at 430—480'!, but in 
no case does the yield exceed 17%. At 450°, phenol gives a smalj; , 
amount of diphenyl ether. W. O. -F.' ■ 

Formation of Acetic and Formic Acids by the Hydrolysis 
of Substances Containing Lignin. \Vii,t.uM E. Cross (Ber., 
19i0, 43, 1526 — 1528). — Acetic and formic acids are produced when 
substances rich in lignin ai-e hydrolysed with 1% sulphuric acid at 
130°, or even 110°. 

The substances used were straw, jute, and various woods. Cellulose '.. 
does not yield volatile acids, and pentosans but very little, so that the'' 
Mids come from the lignin. It would thus appear that lignin contains ; 
acetyl and formyl groups, in addition to methoxy-groups. 

With pine wood, the ratio acetic : formic acid is 4 ; 1. J, J. S. 


Simple Prepr .'ation of a Crystalline Ferric Acetate. ’ Rudolf 
F. Weirlasd and Ernst G(i.ss»(an.v {Zeiltck anorg, Chem., 1910,67, 
250—252). — When concentrated solutions of ferric chloride {1 mol.) 
and sodium acetate (3 mols.) are mixed and allowed to evaporate 
slowly, large, dark red prisms of ferric acetate are obtained. The 
addition of sodium platinicbloride produces a characteristic precipitate 
of iexa-acetotriferrio platinicbloride (this vol., i, 296). The red salp, 
13 a compound of the mono- and di-acetato of this base : 

](OAe).,,2H,0. 

^ I OH ) 

Lithium chloride forms with this solution a salt i 




(OAo),l 

Fc,OH, '(OAc)„.14H,0. 
OH ! 


c. H. n. 


Anhydrides of Fatty Acids, 
uwraius E. Tsakalotos {BuU. Soc. chim., 1910, [iv], 7, 461—464) — 

to ol" s!* ’ b 937) that compounds, analogous 

maTbpniv “f potassium acetate and acetic anhydride, 

two serio«"*"r and that for sodium and potassium 

icObOiT nnaJl™ oA'st, represented by the formulm: 

an£ AcACH,-CO,M'. It is now shown that 
^^yb6obtai‘r.,>rq represented by the second Jormula 

acetic aeM K anhydride and the salts of the homologues 

obtainftMsa • AL ^ compounds represented by the 6rst formula are 
ID these cases. The substances obtained crystallise 
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fw^l,^^ss rhombic symmetry, and show marked double refratti^j 
■ On exposure to the air, the crystals ais tnmsformed ip a few 
;into microscopic cubes, and, when waring at 80°, become isotronij 
without losing their, form. The jsotropio crystals melt at 150“; „„ 
farther heating, the liquor effervesces and then passes into auisottonij 
crystals, which finally .change at a higher temperature into amotpliojj 
solids. The original compounds probably have the general fotmuU 
',AojO:0(CO-B)M', and the first change from anisotropic to isotropic 
crystals probably accompanies a change represented by the equation- 
E,-CO.M'(CH,CO),0 (R-COjM%(OHsOO)jO. The substances ar# 

, .obtained by boiling the appropriate salt with acetic anhydride during 
twenty minutes, filtering, and cooling, when colourless needles of the 
desired products ai-e deposited. Compounds with the following salts 
are described. 

Sodium formate.— this softens and becomes opaque at 82°, begins to 
clear at 1 U“,,melt6 at.lSd'’, effervesces .at 174°, and re-solidifiesat 185“ 
Sodium propionate . — This softens at 80°, melts at 154°, effervesces at 
174°, and re-solidifies at 185°. Sodium hutpraie.—this melts at 155“, 
effervesces at 180°, and re-solidifies at 188 — 190°. 

Sodium voferale,— This, on heating, undergoes the series of ebanp 
mentioned under sodium formate at the following corresponding 
temperatures 82°, 154°, 175°, 180°. Exposed to the air this compound 
forms a mixture of isotropic cubes, crystalline substances, and isotropic 
droplets ; the last of these eventually form monoclinic crystals sbowiug 
' extinction at about 45°. and analogous to sodium acetate crystals,. 

T. A. H. 


Preparation of Pivalic Acid. A. H, Kichaki) and P. Lahglus 
(Bull. Soc. dim., 1910, [iv], 7, 464-468).— Tiemann and Semmto 
have ahown (Abstr., 1898, i, 629) that methyl ketones on oxidition 
by sodium hypobromite furnish bromoform and acids containing one 
cai'bon atom less than the parent ketones, and Denigts has confirmed 
this behaviour for pinacolin (Abstr., 1903, i, 606). Wis proceeshee 
now been applied to pinacolin for the preparation of pivaho acid, « 
Mich a yield equal to 70% of the theoretical was obtained. 
of the method nf preparation are given in the original. Ito J 
products are unchanged piiiacolio, bromoform, carbon ^ 

Somopinaoolin. and trimethyl-lactio acid. “ 

substance probably originates through the formation of 
pinacolin, which by the action of alkali would K‘3 

pyruvic acid, and this, by the further action » trial 

trimethyl-lactic acid (compare Wittorff, Abstr,, 1900, i, 4 
with dibromcpinacolin undor the conditions prescribed confirm^ 
view. Boeseken has described already this ^ J 

pivalic acid, but hia observation that iwbutync acid ^ 

co:uld Qot be confirmed. 

Some Salts of ®alUphario Acid, a Patty 
the Oxidation of cyc/oGalUpWio Acid. Hm _Ai 

and Paci Manioke (Arch. Fharm., 1910, 248, « jlj, 

aiamination of the following salts of galhpharic 
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Hon provipusly adraribad (Abstr,, 1904, i, 587), that this acid is < 
mtadecanOTaffio/yJijicid, 0,.H3,-d0,H. Sodium salt, C„H„0,Na ; / 
!i«<m ,8altt1'|>?*»««'>J ■*%*<>?«». 6»lt. iftaHjiOsK,0,6Hsi,O2,v 
^ n lOS”'* caldum aiid ^hanma saltej calcium hydrogen salt,- 
In' LolCas^Oig^aA* “■ P' J hydrogen salt, 
(C,,H3,03)3Ba,2C,3H3A. . ' 

n 98° ^ cadmium salt, m. p. 125 — 140°; cadmium hydrogen salt, 

(C H 0.)2*^^)2Ci6^82^2> P‘ salt ; sUmr hydrogen 

op* K olAff,Ci-HoA ; copper salt ; copper hydrogen salt 

m D 98° ‘ ferrio salt, to. p. 78° ; basic lead salt, 

■ 10(C,cH3,O3),Pb,Pb(OH),. 

0. a 


Isomerisation of Oleic Acid by Displacement of the Double 
Linking. Albert Arnaud and Swioel Postkrnak { Compt . rend '.^^ 
1910, 150, 1525—1528). — The reaction of Sayfczeff (Absfcr,, 1887, 386),'.:^. 
in which olipic acid is treated with hydrogen iodide and the product '^ 
builbd with alcoholic potassium hydroxide, gives rise to a mixture 
cootaining at least four acids. In addition to regenerated oleic acid 
there is formed hydroxystearic acid, m. p. 83—84°, U^-ehidic acid, 
and AMaidic acid. The separation of these acids is described, and ' 
SaytzeS’a isooleK acid shown to be a mixture. 

A’l-Elaidic acid has also been obtained by partial hydrogenation 'of 
the corresponding stearolic acid by the method described previously . 
(this vol., i, 356). The compound occurs in tablets, m. p. 53°, and 
yields a dikydroxijsUario acid, crystallising in elongated lamin®, 
ffl.p.98-5° W. 0. W., 


Two New Isomerides of Stearolic Acid. Albert Arkaud and 
SwidEL PoSTERNAK {Compt. rend., 1910, 150, 1245 — 1247, Compare 
Al?str., 1909, i, 630; this vol., i, 356). — When fused stearolic acid is 
satarated with hydrogen iodide an oily mixture containing two isomeric 
di-iodostearic acids is produced. On hydrolysis this yields the original 
stearolic acid, together with two new isomerides crystallising in pearly 
lamella, and a monoiodo-acid, which resists further hydrolysi^. 
^'^^SUarolic acid, m. p. 47'5° yields suberic acid on oxidation, and 
unites with iodine, forming 0i-di-iodoelaidic acid, needles, m. p. 67°. 
^^•SkaroliG acid, m. p, 47°, yields sebacic acid on oxidation, and 
iuriiishes iK-di-iodoelaidic acid, lamellje, m. p. 45°; K-Jeetosteario ^afiid 
cryataliiaes in rhombic lamell®, m. p. 73'5°. 

The iodoelaidic acids, m. p. 23 — 24° and 39°, described in a previous 
paper are now shown to be ^-iodo-A®-elaidic acid and i-iodo-A^-elaidic 
acid respectively. W. 0. W. 


Preparation of Aqueous Soluble Compounds from the 
Anhydrides of Hydroxymercurycarboxylio Acids. Walter 
™hoeller and Walther Schkauth (D.R.-P, 221483). — When the 
ydroxymercurycarboxylic anhydrides of the general formula 
IIg-A-00-0, 

ere A is an aliphatic or aromatic residue, are slowly added to an 
^neous solution containing molecular equivaieflts of alkali sulphite, 
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iBios'uIphate, Br hyposulphilej. and' tfip mixture evaporated ay 

pejiucdd' pressure, , soluble- prodacto which are 'suitable for theramf 
employment are obtained, . <*"* 

The fmiuct, ONa-SOj-S-Hg-CH^-COjNa, from hydroxyij,j,jjj 
acetic anhydride' and eodium thiosulphate contains fg-OJej 
,, whilst hydroxymercurybenzoic anhydride and sodium sulphite vi ft 
the cimpoimd, NaO'SOyHg-CjH^-OOjNa, containing 44‘84“^ Hj ' * 

, ' ' M. G, Jl, 

; Action of Halogen Acids on Glyoidio Esters. GcoEni 
;Dabzens (Comfit, i-ewl., 1910, 150, 1243 — 1245. Compare Abatr 
’1905, i, 116).— Hydrogen chloride combines with ethyl /J/J-dimetlyi 
glycidate in cold ethereal solution, forming ethyl /S-c/iWa-Jjdrn. 
isoiaferate, CjHjjOjCI, a substance with an unpleasant odour m,e 
31—32°, b. p. 96— 98720 mm. Ethyl ajS/S-trimethylglycidip, j,, 
hydrogen chloride form ethyl ^-chhiro-a-hydroxy-a-methylimttlnu 
CgHjjOjCl, b. p. 104—106721 mm. Hydrogen bromide yields th 
corresponding iromo-derivative, m.p. 21 — 22°, b. p. 100— 105°/18nffl 

Hydrogen iodide converts gljcidic esters into estsis of th 
corresponding unsaturated acid.s; thus, ethyl 6/5'2iuiethylgljcidit 
undergoes reduction to dimethyl-acrylic acid. It is essential forth 
success of the foregoing reactions that the materials should 1 
perfectly dry. W, 0. IV, 

Action of Ethyl Sodiomalonate on as-Dibromodecsni 
Adoif FEANKEand Oswald Hankam (Momtsh., 1910, 31, 177—189], 
— as-Dibromodecane reacts with ethyl sodiomalonate, yielding « 
product which appears to be ethyl cycfoundecane-l : I-dicarboryiate, 




CH,-CH,-CHyCH, 


a by-prodact, formed at t 


Cflj-CHj-CHj-CHj'CHj 
same time, appears to be ethyl dodecaoetetracarboxylate, 
CH(CO,Et)2-[CH,]io'CH(CO,Et)2. 

Decaue aK-diol, prepared by Bouveault and Blanc', s method (Alistr., 
1903, i, 731), reacts with ftimiog hydrobromic acid at G0“ in seaW 
tubes, yielding aK-dihromodecane, CioUggBrg, which crystallises b 
^colourless plates, m. p. 27®. 

Ethyl c)Q\ottndf.mnedxcarhoxyl<U€, is a colourless, viscid 

liquid, b. p. 200—220® under reduced pressure. Tlie correspondirig 
add, forms a fatty solid, m. p. 75®, and does not combine 

witfi bromine ; the 'pofmnuin salt is gelatinous, and the silver and 
calcium salts form colourless precipitates. 

When heated at 130— 150® the dibasic acid loses carbon dioxide and 
yields cychundecanecarhoxylic acid, CnH.j^*C 02 H, which is also a Mty 
solid, m. p. 94 — 96®. ^ , 

Ethyl dodccanctelrncarb&xylaie, has b. p. 250— -65 im ? 

reduced pressure ; the corresponding acid, CjeHjpOg, crystalhscs ro 
water, and has m, p, 128®, but when heated at 
dio^de and yields dof^aiiedicarboxyhc acid, COaH'Cj^ j* ’ 
’ which also crystallises from water, and has m. p. 123 . 

Arabonic Acid. K. H. Boddekeb and Bernhard Tollens^(^'’'‘ 
1910, 43, 1645— 1650 ♦).—C:uerbet’B method of obtaining ( “ 

* and Zeitsch, Vcr: d4ut. ZurJctrind, IfilO, 727 — 738 . 
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, jjeatiiig a solutic^ of mercuric -gluconate (Abstr., 1908» i, 123) hae 
bLn appi’®^ mercuric ^-^abonate, whereby a poor yield of /-ery throse 
has been o.bfcainedf 

A freshly prepw®^ solution of arabonolactone has [ajo about 70°, 
aniioneof arabonic acid has [ajp -10°; both solutions in course oE-- 
time attain to the same value, [a'Ji) -51*5° This behaviour, which W 
ulso exhibited by gluconic acid, galactonic acid, rhamnonic acid, and 
their lactone?, appears to be a characteristic property of acids of the 
sugar group, and can be utilised for their identification. 

Hethyl arabonate, obtained by keeping a solution of arabonolactone 
in somewhat diluted methyl alcohol over lime or by heating calciutA.' 
aiabonate, methyl alcohol, and sulphuric acid on the water-bathjl^ 
exhibits an initial rotation, -6*7°, which changes to -427? by . 
keeping, the change being due to the gradual decomposition of the 
ester into the acid and methyl alcohol. C. S. 

Formation of Leevulic Acid from Hexoses. William Alberda 
pan Ekenstbin and Jan J. Blanksma {CJtem. Wttkhlady 1910, 7, 
387—390). — Tiiere are two stages in the formation of Jaevulic acid 
From hexosea ; hydroxymethylBirfuraldehyde is first formed by 
elimination of water, and is subsequently transformed into lieevulic 
icid and fovmi'' acid. Ihl and Pechmann's test for bexoses is expftined ■ 
by the fact thau wanning bydroxymethylfiirfuraldehyde with diphenyl- 
imine yields a substance of dark blue colour. A, J. W. 

Action of the Electric Discharge on Acetaldehyde in 
Presence of Hydrogen. Adolphe Besson and A. Fournier 
'Cornipi rmd., 1910, 150, 1238 — 1241. Compare Losanitsch', this 
ml, i, l).“~When the vapour of acetaldehyde mixed with a small 
imount of hydrogen is submitted to the action of the silent electric 
discharge, a brilliant phosphorescence is produced, and a liquid 
Formed having an odour of pickled herrings. Thi.s has been found to 
contain acetic acid and homologous acids, acetgne, diethyl ketone, 
diacetyl, unidentified viscous substances, and an acid, 0411305, having 
the properties of /3-hydroxybutyric acid. W. 0. W.* 

a-Bromocrotonaldehyda P. L. Viguier {Compt. rend., 1910, 
150, 1431 — 1433. Compare Abstr., 1909, i, 691). — The constitution 
Df u-bromocrotopaldehyde has been proved by its oxidation toa-b'eomo- 
"rotonic acid. A more rapid method for preparing the substance than 
that previously described consists in brominating crotonaldehyde and 
idding the product to a 50% solution of sodium acetate at 150 — 170° 

The aldehyde is separated by distillation in steam. When heated with 
pyridine and malonic acid, it yields y-{ro?7mor6ic acid, 
CHMerOBr-CHIOH-COjH, 

■n. p. 133°; the potassium salt forms pearly lamellce (compare Riedel 
md Straube, Abstr., 1909, i, 550). The cyanohydrin decomposes 
^hen distilled in a vacuum ; on hydrolysis, it yields ^-bromo-a-hpdroxy- 
^-pentenoic acid, CHMe:CBr-Ck(OH)*C02H, m. p. 123—124°; the 
'>otas8ium salt crystallises in prismSi the silver salt in long, brilliant 

W. 0. W. 
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^ t|ie Carbonisation of 

l ^bodi M Cl6hedjfi8i^ P. BucteiK (Sail. Soc cU 

’XWt^ W first'^^v'en of '“the wort J , 

tElwbe^ (Ajjs'kr., i891, 1199)* Trillat (inna^n. 1891, 263 Zh\ 
^Plumer (Fr. Pat . 329982 0^19.03), Delaire (Fr. Pat; 361509 of 
11905), Baekeland {'Mon^d.^ 1909, 421) and others on the condensation 
'©f formaldehyde with phenols in the presence of alkalis of acids to 
'*foyn TCsinoua products, which in some cases resemble copal or lac. 
\*.rn connexion with the investigation of anew process of manufactut- 
_^ibg -crude \cetates (Fr. Pat. 375314 and 402907 of 1908), the author 
has observed the formation of similar resins in passing the acid 
feapotfrs from the distillation of wood, first through an apparatus for 
the removal of tar, and then into scrubbers containing alkaline 
lictuids. The latter are at first brown or black, but become golden- 
yellow as the passage of the vapours continues, and finally deposit 
black, plastic masses, which after beating nt 200 *^ become hard and 
a conchoidal fracture. Similar products are obtained by (Ij 
crude pyroligneous acid under a reflux condenser, ( 2 ) coa- 
“heavy oils” recovered from crude pyroligneous acid with 
formaldehyde in presence 'of hydrochloric acid, (3) beating the 
mo^r liquors recovered from tlie manufacture of crude acetates, and 
tbeiPadding water. These products have m. p. 60—70° dissolre in 
alkaline solutions, and are ro-precipitated by acids. They are soluble 
in acetone, wood-spirit, or methyl acetate, but the extent of their 
solubility depends on the temperature to which they have been heated, 
These resins probably result from the interaction of aldehydic with 
phenolic substances, both these groups of products occurring in the 
vapors from the distillation of wood. It is suggested that wood tar 
may consist of a solution of these resins in phenols (compare Liagner^ 
Fr. Pat 328971 of 1903), 

The resins obtained in distilling wood-spirit over alkalis diSer from 
the foregoing in their lighter colour and in being insoluble in alk^s. 

» Preparation of Pinacolin. A. H. Richarii and P. LAsci-Ats 
{Bull. Soc. chim., 1910, [iv], 7, 459— 461).— The preparation was 
effected ( 1 ) by heating pimmone hydrate with a 30 % solnUon ot 
sulphuric acid during three hours at and stpam-distilhng 0 
mixture, or ( 2 ) by heating pinacone hydrate with dry oxalic aci ma 
calcium chloride bath. The first process gave a 90%, and tbo secon 
75% yield of crude pinacolin. The oxalic acid was used several time , 
but eventually became coated with tarry matters and had to rep 
by fresh material. ^ 

On fractionation, the crude pinacolin yielded, ; 944 - 

products, acetone and diisopropenyl (Couturier, Abstr , ’ 

Kondakoff. Abstr., 1901, 1 , 62), and, _ as less volatde by^duct^, 
tinaitbred pinacone, mesityl oxide, and isophorone. T e Jw> p 
: probably resulted from complete dehydi*atioD of jjj 

mesityl oxide and wophorone were probably present as impu 
: -pinacone hydrate (see thie vol, i, 456), and the acetone 
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Jiill quantity of mesitylMie found piobably, resumed from; the' action 

acids on these impurfties,*^' ' A-. 

Bednotion of AUptiatio IJiketones. Ebmond E. Blaise and; 

^ Kbhlek (jBaS. i&iffi oAtm., 19l0, [iv], *7, 416— 420). — in * prAviougi!, 
paper (AbstE, 1900, i, 204) it ha^ been shownjthat.aliphatic diketones, 
canJie synthesised by the action of the chlorides of dibasic acids OQ i 
mixed organic compounds of zinc. Perkin has observed (Trana.',4l891,;. 
59 214) that nonane-^d^iione on reduction with sodium yielded 
cyclic pinacone, and it was therefoi'e of interest to ascertain withip . ' 
what limits the formation of a ring depends on the relative-positions, 
of the two carbonyl groups. Reduction of octane-/3);-dionp decand% 
yd dione, and undecane-yi-dione furnished no cyclic pinacones, but* 
only the corresponding glycols, and, similarly, attempts to dehydrate 
undeoane-yi-diol were unsuccessful. ' ^ 

0ctine-/ffi)-dion6, on reduction by Perkin’s method (loe. ci(.), yielded' 
the secondary cyclic alcohol already described by Perkin (Trans., 1890,* 
^ J45), and octane-firi-diol, b. p. 138 — ISO^/lb mm., a viscous liquid 
with a sweetish acrid taste, and readily soluble in organic solvents ; 
iti diphmyluretkane, m. p. 126®, crystallises in long needles from a 
mixture of light petroleum and ether. 

Decane-y^-dione under similar conditions yielded a hydrocarhony , 
b. p. 70—72®/! mm., and the corresponding glycol, m. p. 72°, which ' 
crystallises in silky needles from a mixture of ether and light petroleum. 
The diphenylunthane, m. p. 137®, crystallises from ether in needles, 
aud is greasy to the touch. XTndeciiDO-yi-dione furnished a trace of 
piDacoDe(?), b. p. 156®/I8 mm., and the corresponding m. p. 80’5®, 
crystallising from warm ether in long, silky needles. The diphenyl- 
urethaTie, m. p. 84 — 85® (approx.), crystallises from a mixture of 
benzene and light petroleum in splendid needles. T. A. H. 

New Synthesia of Natural and Racemic Erythritol. H. Pari- 
SELLE (Compt. rend., 1910, 160, 1343 — 1346. Compare Abstr., 1909,- 
i. 691; Lespieau, Abstr., 1907, i, 173). — A^-Butylene-yS-oxide, 

prepared by heating S-bromo-A'^-butylene oxide 

with potassium hydroxide, is a very mobile liquid, b. p. 70°/760 mm., 
0'9006, 0'87, 1’416, When shaken with water and a few 

drops of sulphuric acid, a solid polypneride is formed, and the solution, 
on distillation in a vacuum, yields erythrol (A*-butyJene-y8-diol), 
0H-CHg-CH(OH)-CH:OH2, as a syrupy liquid, b. p. 91 — 93°/12 mm., 

B 1'05, n},* 1’469 ; the dipfieaylurelha-ne h;is m. p, 125 — 126®. When 
diol is treated with haritim permanganate, a syrup is obtained, 
which deposits natural erythritol when sown with a crystal of this 
snbsknce. The i-esidual liquid contains racemic erythritol, isolated 
8-nd identified by conversion into the dibouzuylacetal. W. 0. W. 

Sugar from Aloin. EhoJine Leber (Oompt. rind., 
160, 983-986; BuU. Soc. chim., 1910. [iv], 7, 479—485. ■ 
npare Abstr., 1903, i, 356; 1904, i, 907). — further eEperimeiital 
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.details ard given foe. the preparation of aloinose from barbabin, ft 
. •^aii'gar has [a]„,57'Srto.58-_5° and -forms an crystallising “ 

'^.elongated, pointed- lamell©.^ . ’ ^ ■ 

* ‘ Oil hydrolysis with alcoholic sulpharic acid,, nataloin yiaUj gj^^u 
^■t'qaantities of a non-crystalline, Imvorotatory sugar closely resembliii» 
i^aJoinose. W. 0. If, ' 

Nitration of Cotton Wool. Cellulose. Piest (Zeiisch. snj® 
Ckein., 1910, 23, 1009— 1018).— A resume of previous wort on 
cellulose and its nitrates is given. The action of various alkalig on 
gun-cottons prepared in different ways has been investigated. 

Gun-cotton prepared from cotton wool treated in the usual manner 
gave a residue of 8^ when left in contact with O'b-dLsodium hydroxide 
solution during ten days, whereas a gun-cotton prepared from a 
strongly bleached cotton wool left a residue of only 1 -7% insoluble matter, 
after similar treatment during four days. Gun-cotton prepared from 
mercerised cotton gave a residue of 13% after ten days. Similar 
experiments with a concentrated ammonium sulphide solution gave a 
residue of 49 '5% after eight days using ordinary gun-cotton, a residue 
of 37 '6% with gun-cotton from strongly bleached cotton, and 52% with 
r a gun-cotton from mercerised cotton. Treatment of a gun-cottou with 
’ alkalis affords a method for determining the manner in which the 
cotton had been treated before nitration. 

The resistance of various gun-cottons towards alkalis is in the order 
of the resistance of tho materials from which they wore obtained. 

The action of alkalis on collodion wools prepared from samples o! 
cotton wool which have been subjected to different treatment has ahe 
been examined, and the results obtained are similar to those with 
gun-cottons. When concentrated ammonium sulphide is used, complete 
hydrolysis is brought about in four days, since the residue left 
contains no nitrogen. 

During nitration, especially when the amount of water present- is 
large, hydroxycelluloses are formed, and the final products are 
mixtures of esters of cellulose and hydroxycellulosp. , 

Treatment of the esters with ammonium sulphide appears to bring 
about a partial conversion of cellulose into hydroxycelluloses.^ ^ ^ 


Mercury Fulminate. Andreas Solonina (Zeitsck 

1910, 5, 41-46, 67-72),-A “J 

various,*etho(Je usually employed for the preparation 
fulminam with particulars of numerous experiments by t ’ 

ind micrp^otographs showing the crystalline structure 

’ ,Th^.BWnd paper contains details of experiments for the P"'®® 
Kme» fulminate for analysis ; the employment of jg 

ronsii^W satisfactory, but the preparation ol the crysta i 
tvith.^yridine, its subsequent decomposition with water, an 
estitation of mercury by electrolysie is recommended, ^ g j(. 
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ralcium Cyanamide and some Compounds Prepared from it. 

V Reis {Biochem. I&IO, 25/460^47§).f-pyariamMe in' a 

of purity is beat prepared from cft]eiom(l'eyaD&inide;by precipita- * 
I with the theoretical quantity of oxalic acid calculated from the ' 
^^Icitim content of the calcium, cyanamide. An alkaline s&lution of 
jalcium cyanamide rapidly decomposes at th^y ordinary temperature, 
iod still more rapidly on heating, dicyanodiamide in varying amounts;* 
^inp formed ; an acid solution is, at the ordinary temperature, stable. 

Warm permanganate solution has practically no action; Devarda’rf? 
illoy reduces the cyanamide rapidly to ammonia, and gives a largV. 
increase in the quantity of dicyanodiamide formed. The optimum con- • 
jitiona lor tbe conversion into dicyanodiamide are obtained by the use'* 
i carbonates of the alkalis and alkaline earths at 65° The decomposU 
kion undergone in the presence of soil may be due to bacterial action, 
if the concentration be not so great as to inhibit the action of the 
jrganisms. The presence of ferric oxide has the catalytic effect of 
iccelerating the decomposition of cyanamide into carbamide. No 
compound of cyanamide and iron could be formed. G. S. W. 

Cryohydrates of Ammonium and. Potassium Thiocyanates. 
Alexis M, VASiLiEt’P (/. Russ. Fhys. Chem. Aoc., 1910, 42, 423 — 427). 
-The author has investigated the cryohydrates of these salts by 
Flawibzky’s me aod of cooling mixtures. Ammonium thiocyanate 
Eorma tbe cryohydrate, NH^’CNSjS'SSlH^O, iit - 25’2°, and the 
potassium salt, KCNSjd’SiOHjO, at -31*2°; these compositions are 
in accord with Guthrie’s law (this Journ., 1875, 530), the smaller 
proportion of water present in the cryohydrate corresponding with the 
lower tempeiuture. The lower water-content of the cryohydrate of 
the potassium salt is also in agreement with the greater solubility of 
this salt. In the formation of these cryohydx'ates, the mixtures of 
salt and snow do not solidify, and the residues left in the refrigerator 
always consist solely of the excess of salt which has not taken part 
in tbe reaction, so that it is highly probable that the action occurs 
between the snow and anhydrous salt without formation of hydrates. 

The m. p.’s of these thiocyanates were given by Pohl (1851) as 
16l‘2°for the potassium salt and 159° for tbe ammonium salt, the 
latter figure being confirmed by Reynolds (this Journ., 1869, 1). The 
author obtains the m. p. 174’2° for the potassium salt, and 149 '5° for 
the ammonium salt, but in the latter case decomposition occurs to some 
extent. Using these numbers, Flawitzky’s law (Abstr., 1906, ii, 152) 
gives (1) for the ammonium salt, the relation between the polymeri- 
sations of the salt and water represented by (HgO)^ : (NH^’CNS)^, and 
the composition of the cryohydrate, NH^’ONSjS’OSlHaO ; and (2) for 
salt, tbe ratio (HgOj^ : (KCKS)^, and the composition 
bNS,5‘332H20 for the cryohydrate. If potassium and ammonium 
locyanates form a eutectic mixture, tbe constituents should be 
present in the proportion of 3 mols. to 2 mols. T. H. P. 

Diastatic Scission of Lactose Derivatives. H. Bibhry and 
Rang {Compt. rend., 19l0, 150, 1366—1368. Compare 
sfcr., 1908, i, 1031).— Lactoeeaminoguanidine nitrate ^Wolff, Abstr,, 
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18WJ, 78} Mm [o]^ 8'4'>, and m. p. 225—227° on the Manu 0 „„. , 
The dieestive ioioe of snaila hydrolyses. tMs.gabstance with f 
' 1 >f g»‘“b) 6 e and deitroseananoguaiiidml. .;,I 6 e: . same 
.Jecomposra ^laotoseMmicac&azone into galaotose and dextr'*""”* 
tcarbazonej a'similar hssion occurring in the case of Schoorl’s 
Wbamide (Rte. Imv. cAim., 1903, 22, 31). ■ ”***■ 

The expermenta support Kscher’s view that lactose is the pal. i ■ 
of .dextrose. \V 0 W 

Instability of Alloxan. Alvin S. Wheelek (/. Amer. p 
1^6, 32, 809).— A sample of alloxan, which had been W f'’ 
Several years in a bottle, suddenly underwent spontaneous decoram''' 
■tion and caused a violent explosion. This behaviour does not an 
toiave been noticed previously. 

Mahston T. Bogekt (ibid., 809—810) records a similar explosion in 
case containing alloxan amongst other fine organic chemicals. * 

E. 6, 


Formation of Hydrogen Cyanide. AsMAun Joeisses 
Acad. roy. Mg., 191(1, 224 — 233). — The first part oi the paper de«l( 
with the conclusions arrived at by the author and others concerainr 
the production of hydrogen cyanide in plants (compare dorisien 
Aljstr., 1885, 181 ; Jorissen and Hairs, Abstr., 1892, 502 : Htbeit 
Abstr., 1899, ii, 377; Greshoit, Abstr., 1907, ii, 121; and Treuli' 
Ann. Jar. hot Buiimzorg, 1905, [ii], 4, 86 ). 

Although Seyeweta and Poizat have recently shown (Abstr., 1909 
i, 146) that a large number of aromatic compounds give hydrogej 
cyanide when hoiW with a mixture of nitric and nitrous acids, this 
observation cannot be used in support of the hypothesis that ths 
naturally occurring hydrogen cyanide is formed by the action ot 
nitrates on organic substances, since the conditions are entirely 
different. The author, however, finds that a number of substantei 
•when acted on with dilute nitric acid at the ordinary temperature in 
the light, form ' appreciable quantities of hydrogen cyanide ; thus 
when 0’5 to TO gram of morphine, brucine, vanillin, qninol, catechol, 
resorcinol, sucrose, lactose, or honey is kept in contact with 100 c.c, 
of a 3‘4/( aqueous solution of nitric acid at the ordinary temperature 
and exposed to light, a small amount of hydrogen cyanide is formed. 
The reaction, like that described by Seyewetz and Poizat, is inhibited 
by carbamide, but is unaffected by asparagine. Addition of potassium 
nitrite solution to the nitric acid immediately after the addition of 
vanillin does not cause the instantaneous formation of hydrogen 
cyanide. E. H- 


Application of Magnesium in Organio Chemistry. Vimn 
,,Geignabd (Cbem. Zeit., 1910, 34, 529 ; Bvdi. Soc. ckim., 1910, H’. 
463 — 454). — In reply to Barbier (this vol., i, 308), the author 
• mentions that ho has in common with others, who have written ou the 
. application of magnesium iu organic chemistry, referred to the 
importance in this connexion of Barbier’s synthesis of dimethyl' 
heptenoi by the use of magnesium methyl iodide. He adds, hcweret 



OBQASIC CBEMISpY, ; 

Jthat Birbiet’a method is a. modification of the SavteefF reactti t 
,kich two subato nicely re«t in pr^pence Of'magnheffim.Thil t 
owe method ig denye^rom the ,w»k 61 i'ankknd; Wankl™ and 
[ffageer on mixed organo-magneaium compiun'dk «ad ^eir application 

■ , , ■*T.A. H.' 

, cgeioHexylallylena [cydoHexylpropylon’e] and cwfoHezrt 

propinene. B m HESsEanma (Bull. Soc. ihim., iMo, 

br« Ms on ^esibjn oyoboheiyl brouoido fo«o[otJi Abl» ' 

fp liquid of pleasant odour (compare 

Zeliesty, /. £«8 s. Pfiys. Cfieui. &C 1905, 37 fimi ' TyPy 

D" 1'537 and b. p. U3-144“/16 mm On tr!,/' 
bydroxide in alcohol, it yields cyclo/ieaiyaromoyuWeL''^^ potassium 

m converted into the sodium derivative and the ) ® 

4 carbon dioxide transformed into ““““ 

Itkl ester has 

sC».v;rit;,'Si",rtr •' “• l!- 

Bern (tor 

n the benzene aeries do not form o t^^*^*^*^** isomeridea 

p “^‘Ofious substituting groups rthetr^osidoVdt'*^" 

%lbenmn6 is readily obtardbv h^/ ^’ f!-^«1)-P-Chloro.. 

'cotene with akiminium chloride Z 

Toducfc is not obtained whpti h i ^ '^*ter-bath. An individual 

ttjibenzene are erSly r ““I”® “ »- “d 

pc aeid and fractiTOatinff\h« ^ ethjJbonzene in fuming 

™ obtained. The it ’ j 1'6095, «“ l-Kgogi 

Ibtamei) kvbi, '“‘^hMvrtde, C.H EfTOl „c al - 
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jMoaowopropyioenzene, "which can be prepared by heating 
benzene, ibdine, and iodic acid in slightly diluted acetic acid f 
^hours,* forma a iododicklorid^y CgH^Pr^'I^,' a citron-yellow f' 
decomposing at 110°, from which the iodow-compouad, 0 0?^?? 
^^decomposing at 165° (the acetate^ CgH^PrP*I(OAc)g, has m. p. 89^!?' 
Itodoic^-compound, exploding at 191°, and the iodonium ioi? 
^decomposing at 140°, are readily obtained. q 

Phenylsulphoxyaoetio Acid. II. Rudolf PmiMEEEa fR 
1910, 43, 1401—1412. Compare Abstr., 1909, i, 580).-_pi;e7,'’ 
Bulphoxyacetic acid is obtained by passing dry nitrous fume.s into dr 
■’ethereal phenyltbiolacetic acid; by the addition of petroleum ^ 
brown oil separates, which evolves nitric oxide (?), and yields phentf 
aulphoxyacetic acid. P/tenylbenzylsulphoxide, OHgPh'SOPh m ^ 
125-5° obtained in a similar manner from phenyl benzyl sulphide 
does not yield thiophenol by beating with 50% sulphuric acid^ and 
forms benzyl chloride and a little benzaldehyde with alcoholic 
hydrogen chloride. The preceding sulphoxides are also very con- 
veniently prepared by the oxidation of phenyltbiolacetic acid aid 
phenyl benzyl sulphide by 33% hydrogen peroxide in gUcial acetic 
acid. Diethyl sulphide is converted by this oxidising agent, with 
.careful cooling, into diethyl sulphoxide, which forms with a solution 
of hydroferrocyanic acid, a stable, crystalline hydrofinocmnidi 
C4H,oOS,H4Fe(CN)^,H20, which turns blue at 140°. 

Phenyltbiolacetic acid is converted by alcoholic hydrogen chloride 
into the ethyl ester, b. p. 144— 145°/14 mm., an ethereal solution of 
which yields with sodium a yellowish-white, powdery sodio-derivative, 
which reacts with ethereal methyl iodide to form ethyl a-phnylthwl 
propionate, SPh'CHMe’COgEt, b. p. I39'5°/14’5 — 15 mm., an ethereal 
solution of which also reacts with sodium. 

a-Phenylthiolpropionic acid, obtained from a-bromopropionic acid 
and thiophenol in alkalioe solution, is converted by cold hydrogen 
peroxide in glacial acetic acid into a-phenylsulphoxypropiome add, 
Ph*SO'CHMe'C0.2H, m. p. 135°, which is converted into thiophenol 
and pyruvic acid by boiling 25% sulphuric acid. The oxidation of 
ethyl phenylthiolacetate by 33% hydrogen peroxide and glacial acetic 
add at 40 — 50° leads to the formation of ethyl pkenyUulphoxymiatf, 
b. p. 152 — •154°/3 mm., a colourless, almost odourless, mobile liquifl! 
which decomposes at 220 — 230°, yielding thiophenol and ethyl 
phenylthiolacetate and other products, is decomposed by cold faming 
hydrochloric acid with the formation of thiophenol, a.nd is easily 
hydrolysed by , alcoholic potassium hydroxide, which, even when 
boiling, does not cause the generation of thiophenol. 

A migration of oxygen from sulphur to carbon occurs when ethyl 
phenylsulphoxyacetiite is heated with acetic anhydride, whereby 8% 
a-acetoxyphenylthiolacelate, SPh*<jH(OAc)*C 03 Et, b. p. 173-571^ “^; 
is formed. Pkenylthiol'mihyl acetous, SPh’CHg'O'COMe, b. p. / 
71 S obtained by heating phenylsulphoxyacetic acid wi 

acetic :;; Jm ^ride, or, better, by the action of lead peroxide on 
phen^iHSlacetic acid in boiling glacial acetic acid ; it yields thiop 

very-readily by treatment with alcoholic potassium hydroxide, h. 
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Distyrene. Cabl Liebebmann ( Ber ., 1900, 43, 1543—1541).— 
The author agrees, with Erlenmeyer (this to!., i, 309)' that the 
pjund described previously (Abstr., 1889, 1196) as distyrene is 
ftilbene. , . . ' J.J.H. 


Triarylmetliyls. IV. Wilhelm Schlenk, Abba Herzbnsteib, 
and Tobias Weickel (Ber., 1910, 43, 1753—1758. Compare Abstr,, . 
1909, i, 791 ; 11**® ’> — lle™l>erg and Cone (Abstr., 

1906 i, 411, ®9l) by the action of silver on lu-chlorophenyldiphenylene- 
methane in presence of air obtained phenyldiphenylenemethyl peroxide ; 
in the absence of air a hydrocarbon was formed, which they could not 
isolate. When oi-ohlorophenyldiphenylenemethane is heated in benzene * 
with copper bronze or copper powder in an atmosphere of carbon 

C IT C H 

dioxide, diphtnylbisdiplimylem-ethaiu, i" ^)>CPh'CPh<'i® * is 

formed. This crystallises in long, obliquely-cut plates, in. p. 205 — 230*^ 
(decomp.), or when heated in sealed tubes iu an atmosphere of carbon 
dioxide, o). p. 254°. 

Solutions in organic solvents become more or less brown in colour 
on heating, the colour vanishing again on cooling, This change is 


C H 

attributed to dissociation into the methyl compound, *Crh<[ 

. 

it is specially ’’ .arked in anisole. The colourless solutions do not 
decolorise iodine solutions ; the hot brown solutions rapidly decom- 
pose iodine solutions. Bisdiphenylbisdiphenylene-ethane {loc. cU.^ 
238) hardly shows any tendency to dissociate. 

Phenylbisdiphenylmethyl, CPh(CgH^*C^H^) 2 , is now obtained as a 
colourless powder. This is only slowly soluble in benzene ; the 
solution is at first colourless and then red. Molecular-weight 
determinations indicate that of the compound is pre.seut as 
methjl derivative. E. F. A. 


s-Dichlorotetraphenylethaue. IIans Einkelstein {Ber,, 1910, 
1533—1535. Compare Schmidlin and von Escher, this vol., 
i, 369). — a-Dichlorotetrapbenylethanc can bo prepared by the action 
of sodium iodide on an acetone solution of (i>-dicblorodiphenylmethane. 
If a lyge excess of the iodide is used, tetraphenylethylene is formed, 
but with a mixture of two part.s of the chloi-o derivative, 1'4 of sodium 
iodide, and, 10 of acetone, a 75% yield of the dichlorotetraphenylethane 
can be obtained by keeping at the ordinary temperature for two days, 
he same product is formed by the addition of chlorine to tetraphenyl- 
fethylene, although the unsaturated hydrocarbon does not combine 
ffith bromine. When heated alone or with indifferent solvents of 


I a point, hydrogen chloride is formed, together with impure 

^ raphenylethylene. The unsaturated hydrocarbon contains chlorine 
j ^hed to one of the benzene nuclei. 

f dichloro-derivetive is boilod with methyl alcohol, the 

ler product is ^-benzopinacoline. J. J. S.' 


Preparation of AcylaminophenylsulphonamLo Acids. Hugo 
and Karl Weisse (I).R.-P. 221301).— Acylaminophenyl 
voi. xcvnj. i. ik 
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^these compounds, substituted halogen ‘ derivatives are formed - 
^these the acyl and sulpho-groups are removed by heating with min?^ 
; acid and subsequent boiling with alkali hydroxide, yielding halogeuiiS 
diamines. 

If boiled with alkali, the acyl gronp only is removed, and 
acidification the crystalline anilintmlplionamic acid is precipitated" 
this is readily diazotised, yielding diazohenzenesulpkonamic acid, whicli 
by contact with dilute mineral acid is converted into diazo-p-amino 
benzene. F. M. G. H. ' 

Trinitro-; 5 -ani 8 idine. FniDJEEic Reverdin [with A. deLucI (Arch 
Sci.phys. mt.j 1910, [iv], 29, 476—483; Oompt. rend., 1910, 150 ’ 
1433 — 1435*). — When ben 2 oyl- 2 : 3-dinitro-jD-anisidine (Abstr., 1909 i' 
377) is nitrated with nitric acid (D 1*52), first at 5 — 10°, and then at 
60° for five minutes, m<roienzcyf* 2 :3 : Q-iriniiro-'^'anmdine is obtained 
as a felted mass of colourless, slender needles, m. p. 247°. When 
treated with three times its weight of strong sulphuric acid on 
the water-bath, it gives on cooling a brilliant red precipitate of the 
corresponding 2 : 3 : 6 -inmVo*p-ams«dtne, m. p. 127—128° From 
aqueous solutions large, reddish, orthorhombic crystals are obtained 
[a ;c='0*738287 : 1 :0'812027]. The action of acetic anhydride in 
the presence of a small quantity of concentrated sulphuric acid gives 
the acetyl derivative, CqHjjOgN^; white needle?, m. p. 242° 

One of the nitro-groups (it is not certain which) in trinitro-y- 
anisidine is very reactive. When heated with excess of various bases, 
compounds of the genei-al formula OMe*C| 3 H(NO.;) 2 ll*NIl 2 are pro- 
duced, R representing the residue of the base employed. The aniline 
derivative, has m. p. 148°, and forms brown spangles; the 

p-loluidine derivative, forms brown, prismatic crystals, 

m. p, 139°; the monomethylamine derivative, crystallises 

in reddish-violet needles, m. p. 199 — 200°. 

When trinitro-p-anisidine is heated in alcoholic solution with sodium 
acetate, a reddish-brown precipitate of the sodium salt of a dinitro- 
/(tydroaiy-p-anmiiine, 0 Me’CgH(N 02 ) 2 ( 0 H)*NH 2 , is obtained. On the 
addition of acid to the aqueous solution of this salt, brown needles of 
the dinitrobydroxy-p-anisidine are obtained, m. p. 161°. The mti/l 
derivative is obtained by treatment with acetic anhydride and 
concentrated sulphuric acid ; small, white needles, m. p. 193—194° 
In the nitration of benzoyl '2 : S-dinitro-jo-anisidine another product 
is formed besides nitrobenzyI-2 : 3 : C-trinitro-p-anisidine, It forms pale 
yellow needles, and has m. p. 259°. Analysis points to the formula 
Ci^HjoOgN^, and it is either a beuzoylirinitroanisidine or a nitro- 
benzoylinitroanisidine. T. S. P. 

Amines. Ill, Alkylations with Dimethyl Sulphate. 
Synthesis of Dimethylphenyletbylamine. Teeat B. Johnson 
and Hehbert H. Guest (J, Amer, Ghcm. Soc., 1910, 32, 761 — 770).— 
It has been shown previously (Abstr., 1909, i, 785) that methyl iodide 
reacts with phenyletbylamine to form the hydriodide of the original base 
* wid Ikr.t 1910, 43, 1849-1863. 


BUipnonamic acias ana xneir aomoiogues are readily prepared 1- 
heating acylnibroanilines with an aqueous solution of sodium hvdmn 
sulfihite.'^ Bv the action of halogens in aqueous alkaline 
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mi phenyletfayltrimethylammomum iodide, but that the mono- 
sud di-methyl deriyativea are not produced. It has now been found 
that phenylethyldimethylamine, CHjPh-OHj-NMej, can be prepared 
hy the action of methyl sulphate on phenylethylamine in presence of 
sodium methoxido. This amine has been obtained in small quantity 
by Barger (Trans., 1909, 95, 2195) by heating phenylethyl chloride;J 
with dimebhylamine. When p-nitrophenylethylamine (Johnson and' i 
Guest, this vol., i, 311) is treated with methyl sulphate, alkylation does 
nob take place, but the amine remains unchanged. Attempts have also 
been made to prepare secondary and tertiary amines from p-nitro- 
pheoylethylamine by alkylation with methyl iodide, but without success.^ 
Vfhen methyl sulphate is heated with an ethereal solution of phenyl- 
ethylamine, phenyUtkylatmnonium methyl sulphate, 
CHjPh-CHj-NHj-SO^-Me, 

ro. p. 75 77 , is obtained in the form of lustrous plates, together with 
a hygroscopic quaternary soft, m. p. 100 — 110° (decomp.). 

Phenylethyldimethylamine, b. p. 200-205°, is a strong base, and 
absorbs carbon dioxide from the air. The plalinichloride decomposes at 
221°; the hydrochloride has m. p. 205°. 

When phenylethylmethylamine (Johnson and Guest, loc. eit.) is 
heated with thioacebic acid, fecetyl'p-nilrophenyletkylrtteihylamme, 
CiI,Ph'CH,yNMeAc, is obtained as a dark-coloured oilrand, on 
nitration, yields the p-ndro-derivative, NO./CjHj-CHj-CHj-NMeAc,- 
m. p. 100 — which, on oxidation with potassium dichromate, 
furnishes p-nftrobenzoio acid. When acetyl-p-nitrophenylethylmethyl- 
amine is digested with hydrobromic acid, it is converted into p-nitro- 
phmyUthylmethylamine hydrobromide ; the base was obtained as a 
heavy, yellow oil. By the action of phenylthiocarbimide on p*nitro- 
phenyUthylmethylamine, a-phenyl-p-f-mtrophenylethyl-B-methylthio- 
arhamide, NOj-CsH^-CH^-CHj-NAle-CS-NHPh, m. p. 137—138°, is 
produced, which crystallises in plates. 

By reducing p-nitrophenylethylamine with tin and hydrochloric 
acid, p-aminophenylethylamine (Johnson and Guest, loc. at.) is pro- 
duced. When p-nitrophenylethylamine is heated with methyl iodide, 
the hydriodide of the amine is obtained, together with pmUrophenyt- 
ethjUrimethylammonium iodide, N 02 -CjH<-CH 2 'CH 2 'KMe 3 l, m. p. ■ 
20U — 201°, which forms hexagonal prisms. E. G, 

Solubility Equilibrium between Phenanthrene and 2:4- 
Dinitrophenol. Robekt KsEHAnNand F. Hofmeiee [Monatsh., 1910, 
31, 201 202). — Phenanthrene forms additive compounds withs 
trinitrobenzene and trinitrotoluene, but not with the dinitro-'- 
compounds (Abstr., 1905, i, 77 ; 1909, i, 29). 

An examination of the freezing-point curve of mixtures of phen- 
anthrene and 2 : 4-dmitrophenol proves that these compounds do not 
Ona a definite compound: the curve has only one eutectic point, 

namely, at 61°. j. j, g_ 

Acid. A. Stepanoff {Anrudm, 1910, 373, 219—226).— 
e Mlubility of picric acid in water is decreased at first by the 
n ition of hydrogen chloride, but reaches a minimum when the 
solution contains roughly 0'5 millimol. of picric acid and 150 millimols. 

h le t 
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of hydrogen chloride in 100 c.c. of the solution, after which th 
solubility increases as the concentration of hydrogen chloride beeoin ^ 
greater. ’’It seems probable, therefore, that picric acid and hydrogen 
chloride combine, forming an unstable additive nr 
duct having the annexed formula, the proportion of 
which capable of existing in solution will depend on 
the concentration of the hydrogen chloride. If the 
quantity of hydrogen chloride is insufficient the 
additive compound will decompose, yielding the* true 
trinitrophenol rather than the aci-fonn, since not 
only do quinonoid compounds tend to pass into 
benzenoid compounds, but the true trinitrophenol is less soluble than 
the coloured oci-form. 

The dark modification of picric acid described by Georgievics 
(compare Abstr., 1906, i, 420) is shown to be ammonium picrate 
formed by the absorption of ammonia from the air. W. H. Q, ’ 


' Cl OH 

■ . \/ 

\/ 

1 1 


Colour of Ammonium Picrate. A. Stepanoff (/. Russ. Phys 
Chem. Soo.t 1910, 42, 495 — 497). — By rapid crystallisation of an 
almost saturated solution, or by the action of gaseous ammonia on 
picric acid, a bright yellow ammonium picrate is obtained, the crystals 
being much smaller than those of the brownish-yellow variety, which 
is obtained on slower crystalHsution ; both modifications give a bright 
yellow powder (compare Silberrad and Phillips, Trans., 1908, 93, 
474). These two forms can be deposited in one and the same vessel 
by varying the rate of cooling, and show no sign of changing, one 
into the other, when left in this vessel for some months. Heating 
for some hours at 100° is likewise unaccompanied by interconversion 
of the two forms. At 170 — 180° part of the picrate volatilises, the 
crystals becoming corroded and. assuming a yellow colour. The 
solutions of the two modifications ate identical. The magnitude of 
the crystals is without influence on their colour, but in the powdered 
state the red and yellow forms are opticiilly identical. Under the 
microscope, fragments of the crystals retain their transparency (com- 
pare Hantzsch, Abstr., 1906, i, 352, 353 , 1907, i, 207, 500 ; Dimroth 
and Dienstbach, Abstr., 1909, i, 02; Korezynski, Abstr., 1909, i, 
148). T. H. I*. 

Salts of Aromatic Polynitro compounds. Max Busch and 
Walter Kogrl (//er., 1910, 43, 1549 — 1564- Compare Sudborough 
and Picton, Trans., 1906, 89, 593; Busch and Pungs, Abstr., 1909, 
i, 564). — The salts formed from compounds of the type of picrylanilioe 
are not simple compunds : CgH 2 (N 02 ) 3 ’NKPh, but are formed by 
the addition of potassium alkyioxide to the nitro-compound, and are 
represented by quinonoid formula, for example, the 
KHPhs,^^ ,OR annexed constitution. Compounds of the type of 
pierylmetbylaniline also yield similar salts, the only 

NOj/ iiNOg exception being picrylmethyl-a-naphtbylamine, which 

I )• appears to be incapable of forming salts. Picryl a- 
II naphtbylamine forms a potassium salt which does 

OIN'OK not contain alcohol (compare Sudborough and Picton, 
loc. di,). 
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The nitro-componnds can also form salts containing 2 or even 3 
nols of potassium alkyloxide, and these are represented by the formulae : 
NHPhK ^OR 

Lor Ro^, 


NO„i 


:no:ok 


NHPh^^OR 

ko-on:/\:no-ok 


\/ 

o:n-ok 


OIN'OK 


OR 


The di-potassium compounds, as a rule, have not such a deep red 
colour as the mono-potassium salts, and the tri- potassium salts, which 
have a hexamethylene constitution, are pale yellow in colour. 

l^icrylmHiTM potassium. WAthoxide {poUissium 3 : ^-dinitro-i-anilino- 
^.rMlhoxyq'^ii^olnitrosaU), crystallises in glistening, black 

plates with a steel-blue lustre. It loses a molecule of methyl alcohol 
when heated at lll“, melts at 115—120°, and explodes at higher 
temperatures. Tlio corresponding ethyl compound has m. p. 115°. 

Ficrylaniline dipoiassium ethoxide, forms dark red 

crystals with no definite m. p., and the tripotamuvi ethoxide, 

forms a yellow, microerystalline powder, which turns red when washed 
with alcohol. 

Picrylanilim potassium propoxide, bluish-black plates, and the 
corresponding Hpolassium compound have been prepared. With 
potassium hydroxide in wobutyl alcoholic solution, only the tri- 
jjotassium salt, could be obtained as an orange-yellow 

precipitate. 

Picryimethylaniline iripotassium ethoxide is a reddish-brown 
amorphous powder. PicrylmethylaniUne dxpotassium propyloxide^ 
CigHj^ 08 K^K 2 , is similar. 

Pio'yl’^-mpfdhylamine potassium metkoxide, C^^Hj^OyN^K, forms 
black needles, m. p. 173°, and is hydrolysed by water. Th© 
corresponding ethoxide, has m. p. 168°, and tho 

dipolasfium isobutyloxide, is a pale red, amorphous 

compound. 

Picryl-a-naphthylamine is oxidised in alcoholic solution by an 
il^-solution of silver nitrate to an orange-coloured, crystalline compouTid, 
m. p. 296-297°. 

Picryl chloride and metbyl-a-napbthylamine yield an additive 
compound, CjjH^jOgN.Cl, in the form of dark red, felted needles, 
m. p. 94° 


i)ibenzylpicramide, crystallises in yellow needles, 

m. p. 173°, and yields a potassium salt. 

2:4- Dinitrodiphenylamme potassium metkoxide, OjjHjgOgNjK, 
crystallises in violet-black, glistening needles, and the potassium iso- 
hutyloxide, CigHygOsNjK, is similar. 

The alkyl derivatives of 2 : 4-dinitrodiphenylamine, for example, 

CgU3(N02)./NEtPh, 

uo not yield potassium salts, neither does dimethyl-2 : 4-dinitro- 
auiliDe. Methyl-2 : 4-diDitroaniliDe yields an unstable, dark red potass- 
ium salt. J > t 
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roBeiuene yields a definite compownd with 3 , 

n propyloxide, which forma a red powder 

Jtolue'iie behaves in a similai! maBDer. . J* J S 

^oohromoisomerism. Aethue Hantzsch (B&t, join 
„ _J51 — 1662).— Chromoiaomerides are substaueea^^hich are ch 
i 4 entical, but optically dissimilar, exhibiting diff^nces in 
%iid absorption. The author describes a new kind of isomerism calT^ 
^moehromoisomerism. Homochromoisomerides are identical, not on} 
Vhemically, but also optically, possessing the same colour, akorpti ^ 
molecular extinction, and molecular refraction, but differ in m 
solubility, etc. The only instances so far obtained are those of quinone 
j^ximes and nitrated anilines. 

[With Joseph Lister.] — Picrylphenylmethylamine, 
C,H.,(NO,yNMePh, 

exists in two forms, each of which is uoimolecular. The a-form m 
108—110® has been obtained by Turpin (Trans,, 1801, 59, 716 )^ 
t crystallises unchanged in dark red prisms from methyl or ethyl alcohol 
acetic acid, ethyl acetate, ether, acetone, chloroform, carbon tetrachloride 
carbon disulphide, and pyridine. The j3-form, m. p. 128—129“ 
(Sudborough and Pieton, Trans., 1006, 89, 83), crystallises unchanged 
from benzene, acetonitrile, pyridine, or carbon disulphide. The a-form 
is converted into the ^ at 100® or by crystallisation from benzene, 
Thb ^-£orm is changed into the a by crystallisation from methyl 
alcohol, ether, acetone, ethyl acetate, carbon tetrachloride, or chloro- 
form.^ Both forma have identical absorption spectra, and practically 
identical molecular extinctions and molecular refractions (in pyridine). 

o-Tolyl-2 : 4-dinitroaniline exists in two orange forms (and also in 
two yellow forms: compare following abstract), which are homo- 
chromoisomerides having the same absorption spectra, molecular 
extinctions, and molecular refractions. 

[With R. Flade.]— The ayn- and the anpi-modifications of quinone- 
oximes and also their salts are homochromoisomerides. The two forms 
of K,ehrmann’s chlorotoluquinoneoxime have the same absorption 
spectra and molecular extinctions ; the alcoholic solutions of their 
potassium salts have the same molecular extinctions, and aqueous 
solutions of the cssium salts have the same molecular refractions, 
[With Cdet B, HARTUUf;.]— The preceding instance of homo- 
chromoisomerism has led to a more searching examination of the 
optical behaviour of other stereoisomeric oximes, syn- and mli- 
Benzilmonoximes are both colourless, and form yellow aikali salts, but 
their absorption spectra and molecular extinctions are different. The 
same is true of the stereoisomeric p-nitrobenzaldoximes. 

The difference in the optical behaviour of the syn- and the anil- 
modifications of benzilmonoxime and also of p-nitrobenzaldoxinie is 
probably due to the fact that the oximic hydroxyl is further removed 
from the unsaturated carbonyl or nitro-group in the anti- than in the 
si/n-form ; in the quinoneoximes tho distance is the same in both 

OH 

mocEBrations, OICgH^MeCKN and 0 :OjH 2 MeC]:N, and therefore the 
OH 
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groups exert the same chemical and optical inflaence^ in both 

"^Honiochromo^meriam, therefore, may represent an extreme case of 
stereoisomerism in which the mutual influence of unsatnrated groups, 
is not markedly affected by differences of configuration. C.^. 

Cbromoisomerism and Homochroraoisomeriam of Nitro-: 

anilines. Aethur Ha^zsch 1910, 43, 1662— 1685).— A large 
number of nitrated anilines have been examined for the existence of , 
differently coloured isomerides (chromoisomerides) or of similarly 
coloured isomerides (homocbromoisomerides). Examples of the latter 
have been found only in pierophenylmethylamide and in o-tolyl'2 : 4-di- 
niti'oaniline (precediug abstract), but instances of chromoisomerides 
ate quite numerous in mono-, di-, and tri-nitroanilmes containing mono- 
or di-substituted amino-groups. 

Xhe author develops his views at some length in a manner unsuitable 
for abstraction, and arrives at the following conclusions. 

Nitrated anilines can exist in yellow, orange, and dark red forma ; 
occasionally also in modifications having the same colour but different 
m. p. All these forms are unimolecular in solution. In one and the 
same solvent isomeric nitroanilinea are optically identical, exhibiting 
the same absorption spectra, molecular refractions, and extinctions. 
Chromoisomeric nitroanilines contain chromophores of different con- 
stitubioD, wbi it the constitutions of homocbromoisomerides are 
explained on stereochernicul grounds (preceding abstract). C, S. 

Peculiar Change Caused by Heating Salts of Phenol- 
sulphonic Acids. Julius Oberuiller (/ier., 1910, 43, U13— 1420). 
—The melting of potassium o- and p-phenolsuiphonatcs at 255 — 260'^ 
and 325 — 330® respectively are not cases of true fusion, but are 
caused by the decomposition of- the salts with liberation of phenol. 
Thus potassium o-phenolsulphonate, when heated at a temperature not 
exceeding 300®, gives off about one-half of its phenol, and leaves an 
infusible residue consisting of potassium phenol-2 : 4-disulphonate 
containing a little phenol 2 : 4 : 6-trisulphonate. Other salts, such as 
the sodium, magnesium, and barium salts, which are infusible, behave 
in a similar way, only more slowly and at a higher temperature. 

C. S. 

Structural Conditions Determining Anomalies in Boiling 
Points Among o-Substituted Phenols. C. Guillaumin (BulL 
Soo. chim,j 1910, [iv], 7, 426 — 431).^ — -It is known that phenols 
containing the group -CHO or -CO'OR in the ortho-position to the 
hydroxyl show anomalous boiling points ; thus, o-hydroxybenzaldehyde, 
b. p, 196°, might be expected to boil at 245® (approx,), and methyl 
salicylate has b. p. 224®, instead of the expected value, 260®, Similar 
anomalous boiling points are shown by phenols containing the ^-allyl 
side-chain in the ortho-position. 

The author correlates these anomalies with (1) the presence of a free 
hydroxyl group, (2) the existence of an ortho-substituent possessing a 
double linking to the cyclic atom (carbon or nitrogen). It is possible 



ABSTRACTS OP CHEMICAL PAPERS. 


i.' 476^3 

ttat ^ohlsubstancea may at the point of ebullition pass into tautomei i 
^pa'ot lover boiling point, and poseible formula for these are 
..(uggested ; thnS i^-allyl-o-phenol might be represented by one of 
' the following formulee : 

’ (I.) (11.) (HI.) 

5 No. II baa a coumaraa nucleus, and probably represents too .stable 
a structure for this pnrpose. No. I would explain the lowerin/j of 
boiling points in these compounds, but No. Ill has the advantage of 
.being more readily applicable to the other cases mentioned, such as 
salicylaldehyde, methyl salicylate, etc. T. A. H 

Dehydrodicarvacrol Henri Cousin and Henri HjiRiggEv 
{Gompt. rend., 1910, 150, 1333 — 1336). — Dehydrodicarvacrol 
OH'CgHjMePi^'C^HjMePr^'OH, was obtained in an impure state 
by Dianine (Abstr., 1882, 623), and described under the name of 
^-thymol. It is best prepared as follows : Carvaerol (40 c.c,) is 
dissolved in 95% alcohol (400 c.c.), and poured into 100 litres of water. 
The liquid is shaken, filtered, and treated with 300 c.c. of ferric 
chloride solution (26%). After ten days the precipitate is collected, 
diKoived in alkali, reprecipitated by acetic acid, and crystallised from 
dilute alcohol, from which the compound separates in long, silky 
needles, m. p. 165 — 166®, containing ^HjO. 

Dehydrodicarvacrol gives no coloration with ferric chloride. The 
dxTMiUyl ether crystallises in small prisms, m. p. 110®; the diactiale 
forms lamellse or felted needles, m. p. 182 — 183®; the d\henzo(j.it 
occurs in long, prismatic needles, m. p. 185®, W, 0. W. 

Reduction with Metallic Calcium and Absolute Alcohol. 
Charles Marscualk and Fanny Nicolajkwsky {Ber., 1910, 43, 
1700 — 1702. Compare this vol., i, 269). — By means of metallic 
calcium and absolute alcohol, benzoveratrole, veratroylveratrole, arid 
veratroyl quinol dimethyl ether are reduced to the corresponding Jeuco- 
, compounds. Tetramet^l^'diaminobenzophenone forms tetramethyl- 
jj-diaminobcnzbydrol. Naphthalene and anthracene yield dihydro- 
compounds; quinoline yields totrahydroquinoline and an amorphous 
product. Pyridine yields ammonia and small quantities of a base 
•with an odour like piperidine, indicating the opening of the ring; 
piperidine gives no ammonia. E, F. A. 

cyc^oHexanetriols and their Derivatives. Leon Bkunel [Gompt. 
rend., 1910, 150, 986—988. Compare Abstr., 1905, i, 869).— When 
an ethereal solution of ethoxy-A'-cyc/bhexene is treated with iodine 
and mercuric oxide, an oily liquid is obtained Laving the composition 
OEt'CgHgl’OH, whilst if alcohol is used as the solvent, the composi- 
lion of the product is represented by CgHgl(OEt).j. 

Potassium hydroxide converts the tirst-mentioned iodo-derivatire 
into an ether, b. p. 90 — 91°/25 mm., which, when heated with 
water, furnishes c(4oti:ycyclo/«ican<-2 ; S-iiof, OEt*CeHg{OH) 2 , b. p- 
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j 4 g— 149®/20 mm. When this is hydrolysed by aqueous hydrobromic 
a mixture of triols is obtained, which jnay be separated by 
fractional crystallisation of their acetates or benzoates. 

^.Q^c\oStxaiu-\ : 2 ; Z-tridy C^Hj,( 0 H) 3 , crystallises in needles, m. p. 
108°; the InaaiaU forms prisms, m. p. 126*^ with sublimation; the 
iriUnzoaU occurs in long needles, m. p. 141—142° ^-cycloj?e*q»«- 
l; 2:3 ^no?, m. pi 124° forms a sympy triacetate and a trihenzoate 
crystallising in large prisms, m. p. 18P. The ^-compound is formed, 
in larger proportion and free from the a isomeride by oxidising, 
ethoxycycio-A^-hexane with alkaline permanganate and treating the pro- 
duct, fiMiw:ycycloA«iBawe-2 : 3-dio/, with hydrobromic acid. W. 0. W. 

phenols of the Type OH*CBH 3 M:e-CMe:CH 2 with i/r-Allyl 
Side-chaina. I. i/'-Aliyl-y-cresol. II. i/^-Allyl m-cresol. III. 
fAllylf-cresol. C. Guillaumin (Bull. Soc. ckim., 1910, fiv], 7, 
374—383). — The synthesis of the methyl ethers of these j/^-allyl 
phenols has been described already (Behai and Tiffeneau, Abstr., 1908, 
ij 630, and this vol., i, 374 ; Guillaumin, this vol., -i, 375). In this 
paper an account is given of the application of analogous methods to 
the preparation of the three isomeric phenols and their derivatives, 

Ketbyl o-bydroxytoluate, M683, l’]529, w’p®® 1’53538, 

m. p. -0'5° b. p. 237—2397760 mm. or 119 — 1'21714 mm. (corr.), 
furnishes with magnesium methyl iodide (3-5 mols.) o hydroxytolyl’ 
dividhylearbin^i OH*CgH 3 Me*OMe 2 *OH [2 : 1 : 3], m. p. 75 ’5°, b. p. 
UO — 144714 mm, (corr.), which forms colourless crystals from 
benzene, and when heated decomposes at 208 — 213°, yielding an 
unsafcurated hydrocarbon ; when heated with acetic anhydride during 
twelve hours it furnishes O‘aceioxy-\\i-allyllolueiie, 
OAc-C6ll3Me-CxMe:CH2 

[3:1:3], B^' 1*0337, b. p. 236— 23877C0 mm. or 115—116713 mm. 
(corr.), a colourless liquid, which gradually becomes green and 
decolorises bromine or potassium permanganate. On hydrolysis 
with potassium hydroxide in alcohol, this acetate furnishes ^-allyl-o- 
cresol, OH-CgHjMe-CMejIOHg [2:1:3], JD” 1*0143, 0*9980, 

1*54193 (compare Bohal aud Tiffenean, loc. cit.). 

The following nieta-isomerides of the above substances were prepared 
from methyl m-hydroxytoluale, B** 1*1621, 1*1433, no" 1*53781, 

b. p. 242 — 2447760 mni. (corr.) (compare Abstr., 1908, i, 630). 
m-Hydroxytolyldimethylcarbino), m. p. 64°, b. p. 140 — 143714 mm. 
(corr.) (compare Fries and Fickewirtb, Abstr., 1908, i, 824), with acetic 
anhydride yields the corresponding m-acetoxy-i^-cdlyltoluene^ B® 1*0358 
1*0238, ® 1*01790, b. p. 122 — 1237764 mm. (corr.), a colourless 

liquid which becomes lemon-yellow after several days. On hydrolysis 
this acetate yields ii'-allyl-7«-creso], D" 1'0241, B^^ ® 1*0130, ® 1*55329, 
b. p, 221 — 2227758 min. or lOG — 107713 mm. (corr.), a colourless 
liquid giving a green coloration with ferric chloride (compare Fries 
and Fickewirtb, Abstr., 1908, i, 160). It condenses with chloroacebic 
acid, forming d'-alhjl-m-lohjloxyacetic acid, m. p. 112°, which crystalli.ses 
hum aqueous alcohol in colourle&s needles, and polymerises rapidly on 
distillation at atmospheric pressure. 

I.he following para-isomerides were prepared in like manner from 
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methyl y>;liydroxytoluate, D“ 1 1673, D“* 11S34, nJJ* l'535u 
- 1?, l).p.'24l^248°/767 mm. or 123— 124°/Umm. (oorr.) : s-Hvflr ' 
i.tplyldimethylcarbiiol, m. p. 81°, b. p. 144— 148°/l4 
J/Mmpafe fees and Fickewirth, Abstr., 1908, i, 824). 

'^lyUdvme, D° 1-0383, b. p. 244 — 246°/763 mm. or 129'6~13 pm) 
itiS mm. (corr.), is a eolourless liquid, which becomes oranee-red aft 
idev hours. ^-Allyl-p-eresol, D“ 1-0285, 0“'* l-0i77, kJ)‘ 1 ■ 54907 * 
Js, p. 220 — 2227760 mm. (corr.) (compare Pries and Fickewirth, Ahst ’ 
-)^908, i, 160). AVhen condensed with ehloroacetic acid, it furnish^ ’ 
'• |^■aUyl^p tohJioxtJacetic amid, COjH-CH^-O-C^HjMe-OMelCHj [2 - S . ]? 
m. p. 97°, which crystallises in long, colourless needles from boiiin ' 
-alcohol, and is slightly soluble in cold, more so in hot water and vb ^ 
■ soluble in ether. ' 


The author was unable to obtain the crystalline polymerides of 
^-allyl-m-cresol and of its p-isomeride described by Pries 
Fickewirth (loc. cit.). T. A H 


Phenylic Transposition of i^-AlIyl Phenyl Ethers Derived 
from 0 - orp-Oresol. C. OnmnAUMiN {Bull Soo. chim., 1910, fiv] 7 
420 — 426).— It has been shown previously that the iodohydrins of 
aromatic compounds containing i(,-aUyl side-chains, when treated with 
silver nitfate or yellow mercuric oxide, are transformed into derivatives 

■f . I -4 

of acetone, thus : Ar*CMe(OH)*CH 2 l — > Ar‘CHg*COMe (Tiffeoean 
Abstr., 1907, i, 304; 1908, i, 165, 166), It is now shown that 
a like transposition is bi'ougbt about by the action of moist silver 
oxide on the iodohydrin, but that in this case the iodine atom is, in 
part, normally replaced by an -OH group, giving rise to the corre- 
sponding glycol, thus : Ar*CMe(OH)*CH. 2 l ^ Ar*CMe(OH)*CHg-0H. 
llie substances studied so far indicate ( 1 ) that “steric hindrance” 
plays no part in preventing the transposition of the aromatic radicle 
in the first action, and ( 2 ) that in the transposed aromatic radicle 
no change in the positions of substitution occurs. 

2-Methoxy l-methyl-3 i/f-allylbeDzene (this vol., i, 375), on treatment 
with iodine and yellow mercuric oxide in ether, gives an iodohydrin, 
which with silver nitrate furnishes ^-met^w,y^A-mdhyl-^-aceionylhmzene, 
D® 1'0571, b, p. 257 — 259'’/763 mm. (corr.) ; the sodium hydrogen 
sulphite compound of this is readily dissociated by water ; the semi- 
carbazone, recrystallised from benzene, separates into two fractions, 
m. p. 169° and 171° respectively. With moist silver oxide the iodo- 
hydrin yields the same ketone, and in addition the glycol, 
OMe-C^H 3 Me*CMe(OH)*CH 2 'OH [2:1; 3], 
b. p. 200 — 2209/13 mm., D® 1 * 1100 , a viscous liquid, which on distil- 
lation at atmospheric pressure furnishes the corresponding aldehyde, 
OMe*CeH^-CHMe*CHO [2:1: 3]. 

4-Methexy - 1-methyI - 3 -^-allylbenzene furnishes an iodohydrin, 
which ^ treatment with silver nitrate yields 
aceio^mzene, b. p. 266—^67775 mm. (corr.), 1*0583, 1)“' 1 0460, 
Wd 11‘5^2.4, a colourless liquid, which combines with sodium hydrogen 
when pure, and in concentrated solution in ether ; the 
p. 150°, crystallises from benzene. T. A. H. 
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OoQYersion of Hydroaromatic Alcohols into the Cbirres^hd* 
Ijjg phenols, L^ion Bbdnel (Oimpt rand., 1910, i50;4528— 1530). 
^To ascertain whether the side-chain undergoes change during , 
tte direct hydrogenation of thymol by the method already desctib^ 
fAbstr., 1905, i, 197), the author has oxidised the product,' thymt^^ 
inentliol, with chromic acid, and brominated the thymomenthonetsd? 
formed. Dihromoihymomenthone, CjfjHjgOBrj, crystallises in large-' 
nrisms, m* P* ^7°, and on heating -with quinoline furnishes thymof 
Identical with the starting material. Thymol was also formed dn^ 
submitting menthol or thymomenbhol to catalytic dehydrogenation 
in presence of reduced copper at 230 — 240^. Under the same condi- 
tions, carvomenthol (Abstr., 1906, i, 81) was converted into carvacrol,^ 
an unsaturated hydroGarbonj h. p. 174—176®, being formed a4 

a corresponding hydrocarbon from menthol or 

thymomenthol had b. p. 166 — 168®. \V, 0. W, 

Simplo Formation of Benzyl Ethers. Julius von Beaun 
(Bir-i 43, 1350 — 1352).— Compounds such as benzyl bromide- 
and O'Xylyi bromide, when boiled with dilute sulphuric acid and 
alcohol, or even with dilute alcohol, have the bromine replaced by the 
alkyloxy-group, and ethers are formed. 

In this way the following have been prepared : Benzyl methyl ether, 
b. p. (previously given as 167 — 171®); benzyl ethyl ether, b. p. 
189° (previou given as 185—186®); o-xylyl ethyl tthcTy b.- p. 
208—210®, which has an odour like peppermint; benzyl allyl elher^ 
b, p. 204—205®, which has a pleasant ethereal odour ; at the same 
time a compound, which is not volatile in steam, b. p. 1 50 — 152®/9 mm., 
is obtained. 

Benzyl bromide also reacts with glycol and glycerol, but a mixture 
of products is formed. Pbenylethyl bromide does not react with 
alcohol iti this manner. E. F. A* 

Aminoaryl Alcohols. II. Formation of a Phenylglycol 
from the Ammonium Base of a-Amino-a-phenyKsopropyl 
Alcohol. Hermann Emde and Ernst Runne 1910, 43, 

1727 — 1729. Compare Ab.str., 1909, i, 300). — The quaternary 
ammonium base derived from a-amino-a-phenyh>opropyl alcohol when 
warmed in aqueous solution is decomposed into trimetbylamine and 
the ;8-form of a-phenylpropyleoe a/8glycol (compare Zincke, Abstr., 
1884, 1003; Zincke and Zahn, this vol., i, 316). The quaternary 
base contains two asymmetric carbon atoms, but fractional crystal- 
lisation of the following salts did not lead to any separation of the 
isomerides. 

The iodide, NJIOgl'CHPh'CHMe'OH, forms hard, short crystals, 
m. p. 176 — 177°. The ckl(yride, crystallises in transparent, long 

plates, m. ^p. 138 — 139®, or when anhydrous, m. p. 196 — 197®. The 
fhtinicUoride crystallises well, decomp. 233 — 234®; the auricUoride 
forma long, single needles, m, p. 151*5®, decomp. 220®. E..F. A. 

Derivatives of Cholesterol. Lko Tschugaeff and W. Fomin 
{Cmpt. rend.^ 1910, 150, 1436 — 1437. Compare this vol., i, 31). — 
Cbolesterylene, previously obtained by the decomposition of methyl 
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cholesterylxanlhate, has now been separated by crystallisation from 
ethey and alcohol into "two isomeric hydrocarbons f^'Cholesteryk^^ 
crystallising in needles, m. p. 77°, [a]o —109*3° in tolueoe, and 
•CH.'CH “• P* 58°, [a]„ - 76-680^ 


/\ 

CH CHj 

%/ 

CH 


^ in toluene solutioni Both 


<»_®pound9 


show normal rotatory dispersing 
When treated with hydrogen 
presence of platinum-black, they yieij 
the same hydrocarbon, cholesUne 
identical with that obtained from cholestene by Mauthner (Abstr’ 
1909, i, 714). 

The ahnexed constitution is suggested for cholesterylene, the two 
modifications being supposed to differ in the position of the double 
linking in the ring. W. 0. W, 


Interchange of Alkyl Groups in Esters of Organic Acida. 
Michael Pfahsl (MmiMth., 1910,31, 301 — 317). — It has long been 
known that the alkyl group of an ester can be exchanged for another 
alkyl group by means of sodium or an alkali hydroxide dissolved in 
the alcohol corresponding with the second alkyl group. By means of 
experiments on the methyl, ethyl, and propyl esters of terephthalic 
acid, of benzoic acid, and of oxalic acid, the author shows that the 
exchange is quite general, and is completely reversible. The method 
consists in dissolving a known quantity of an ester in at least ten 
times the amount of an .alcohol, and adding in the cold a quantity of 
potassium hydroxide or of sodium dissolved in the alcohol in question; 
the exchange proceeds to completion at the ordinary temperature in a 
time, thirty minutes to fifteen hours, depending on the amount o( 
alkali present, the greater the amount of alkali the shorter the time 
required; the alkali is then neutralised, water is added, .and the 
new ester is removed by ether or by filtration. 

The velocity of the exchange is directly proportional to the quantity 
of alkali present ; consequently Kremann's theory that the alkali acts 
merely as a catdyst (Abstr., 1908, i, 120) must be incorrect. The 
author regards Claisen’s explanation : 

n riR' 

UPh<^p +KOIl' = CPh^OK CPh<^^ +KOR 

UK \qP u 

as affording the best interpretation of the results, for it explains 
(i) the reversibility of the exchange, (ii) the absence of any exchunge 
in the absence of alkali, (iii) the absence of any exchange in the case 
of substances, such as phenolic ethers, which are unable to add on 
potassium alkyl oxide, (iv) the proportionality between the velocity of 
the exchange and the concentration of the alkali. 0. S. 

cycfoHexylglycollic Acid. Marcel Godchot and Jules Frbzouls 
(Compt. rmd., ]£H0, 150, 1248 — 1250. Compare Zelinsky and 
Schwedoff, Abstr., 1908, i, 8G4), — cyc/oHexylglycollonitrile undergoes 
decomposition when distilled; hydrochloric acid converts it into the 
a/m^, crystallising in pearly leaflets, m. p. 155®. The free acid 
obtained by the hyd.?olysi8 of the amide with alkalis occurs as 
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needles, m. p. 130 the sodium and silv&t salts have 

been analyst^. In the authoiV opinion^ the g,cid described under this 
naino by Zelinsky and Schwedoff was a mixture.' , W. 0. "W. 

[Preparation of Isomeric Nitrobenzoyl Derivatives of Nitro^ \ 
anillJi®®? Nitrotoluidines, and their Reduction Products.]* 
OESEtLSCHAFT fiIk Chemische INDUSTRIE IN Basel (D.R.-P. 221433).:!-'' 
A.n account of the preparation of dyes from tetrazotised coinpoundSf# 
of the general formula NH.-K-NH-CO-CgH^-KR. {R=an aromatic' ; 
nucleus) combined, with two molecules of various naphtholsulnhoni® 
acids. . , , , i- , 

The following initial compounds are mentioned, and were prepared 
by the usual methods ^'Nitrobtnzoyl<p~7dLroaniline, yellow powder, 5 
m, p, 249 . '^'■^minohentoyh'^-pJtsnylene.diaiimiey brown needleSj 
m. p. 150° ^-Nitrohmzoyl ^^nitroaniline, yellow, crystalline powder, 
m, p. 266 . ’^'^miri^henzoyl-'^'phxmylenediamine, brown needles, m. p. 
205°, soluble in hot water, lU-Nitrohenzoyl'TSi-nitroaniiiney brown needles, 

ID. p. 185°. m-^wi{no6e7woy^m-p4<nyl«iedia?«wi«, m.p. 130°. p-A^tiro- 
hwt/iyl-m-nUroaniiine, yellow needles, m. p. 227°. p-iwino6en«ow^ 
^.yhnylenediamir\£, grey powder, ni. p. 173°. m^Nitrohemoyl^^nitro- 
colourless, glistening leaflets, m. p. 193°. ^xi-AminobsnMyh 
v^iolylrntdiamm, brown, crystalline powder, m. p. 177°. p-iVi^ro- 
btnzoyl-'^-nilro'Qdoluidine, brownish-yellow needles, m. p. 214'’, 

/ F. M.’g. M. 

Bromioation of Anthranilic Acid. Alvin S. Wheeler and 
W. M. Oates {J. Amer. Ohem. Soc., 1910, 32, 770— 773).~A study 
has been made^ of the action of bromine on anthranilic acid dissolved 
in glacial acetic acid, both near the m. p. of the acetic acid and also 
near its fa. p. Ip the former case the product consists of 5-bromo- 
2-aniinobenzoic and 3 : 5-dibromo-2-ainiuobeDzoic acids in the proportion 
of 2:1, whilst in the latter case the proportions are almost exactly 
reversed. 

The silver salt and ethyl ester, m. p. 187°, of 5-bromo*2-aminobenzoic 
acid are described, 5-Bromoace(ylauthranil has m. p. 134° (compare 
ogert and Hand, Abstr., 1906, i, 176). 3 : ^-Dibromoacetylant/iranil, 
p. , forms long, colourless needles. 3 : 5-/)iiromo«c«fy/- 
'•(imnobenzoic acid, m, p. 218 — 219°, obtained by boiling the anil 
a dilute sodium hydroxide or with glacial acetic acid, crystallises in 
micioscopic needles; its salt decomposes at about 270° and its 
ti/iyl ester has m. p. 74° E G 

Esterification. Esterification of Thiolbenzoic Acid by 
Alcohol and of Benzoic Acid by Mercaptan. E. Emmet Reid 
{Amer Cftem. J., 1910, 43, 489— 504).— In aeclrdance with Henry’s 
ypothesip, the esterification of thiolbenzoic acid by alcohol should 
place as follows : CeH^-CO-SH + EtOH CoH^-C(OH)(SH)-OEt, 
compound may break up into UjjHj'CO^Et + HgS or 
t/giij'CS’OEt-f HjO. In the esterification of benzoic acid by 
ercaptan, the reaction would be in accordance with the equation: 
^ea^-COjH + EtSH = CjHj-C(OH),-SEt = C,H,-CO-SEt + HjO. 
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Qiial^ive and quantitative experiments have been carried out i 
ordeif^ . study t^ese reactions, and to ascertain the' mode and exteet 
|>f esterification of mercaptan. . ' 

^ r:-It has been found that when* hydrogen chloride is passed into a 
'eblntion of thiolbenzoic acid in alcohol, hydrogen sulphide and ethvl 
;benzoate are produced, but ethyl thionbenzoate does not seem to be 
^formed. The reaction proceeds according to the equation : 

C.Hg-CO'SH + EtOH = CfiH^-COgEt + H^S. 

The same change takes place in the absence of a catalytic agent when 
ithiolbenzoic acid and alcohol are heated in a sealed tube at about ]no° 
The reaction is not reversible. Thiolbefnzoic acid is not produced by the 
^action of hydrogen sulphide on ethyl benzoate, but benzoic acid and 
^mercaptan are'ohtained thus : C^iHj'COjEt + HgS = OgH^’COoH + EfcSH 

Mercaptan has the power of forming esters, both in presence and 
absence of a catalytic agent, but is less efficient than alcohol. The 
reaction between benzoic acid and mercaptan is reversible, and ig 
expressed by the equation : CgHj'COgH + EtSH^C^Hj’CO'SEt + HjO, 
It obeys the law of mass action, and a true equilibrium is reached 
with about 16’8 per cent, of esterification. E. G. 

Synthesis of Aromatic Nitriles. F. Bodroux and Felix 
Tabourt •(C'lWipi. rend., 1910, 160, 1241 — 1243, Compare this vol., i, 
257). — Nitriles of the type CHPhR*CN condense with alkyl halides 
in the presence of sodamide, giving nitriles of the type CPhRR'’CN. 
The following compounds have been prepared in this way : a-phenpl 
a-ethylbutyronitrile, CEtjPh'CN, b. p. I25‘5 — 12771^ mm., 247— 249“/ 
752 mm., 0’957 ; (X'^hnyl-ymethylaA^ropylvakromirik, 
OUgPr^-OPr/’Fh-CN, 

b. p. 148—150715 mm., 0*932. Similar compounds bavealsobeen 
prepared by the direct action of alkyl halides on phenylacetonitrile in 
presence of sodamide; thus n-propyl bromide furnishes a-fhmyl' 
o.'n-fropylvaleronit/rile., CPr^gPlrCN, b. p. 142*5 — 145715 dub ., 
268 — 2707758 mm., 0'^ 0*940 ; wobutyl bromide yields a-pimyl' 
y-m6lhyl-a-hQlutylvaUr<mitrife, C(CH 2 pr^) 2 Ph*CN, b. p. 152—1557 
1^ mm., 0*931, W. 0. W. 

Compounds of 3 : 5-r)initro4-hydroxyh6nzoic Acid with 
Hydrocarbons. Otto Mobwenstebn (Monaish., 1910,31,285 — 294). 
— 3 :5-Dinitro-4-hydroxybenzoic acid, the ammonium salt of which 
exists in a yellow and a red modification, resembles picric acid in 
forming coloured compounds with aromatic hydrocarbons The 
following compounds are described : with acenaphthene, 

m. p. 210 — 211 ° (decomp.), reddish-orange needles ; with naphthaiene, 
CioH 8 ,CjH,OjN 5 ., m. p. 214-217° (in closed tube), yellow needles; 
with pyrene, Cj 0 Hj^,C.^H 4 O 7 Njj, m. p. 251 — 252° (decomp.), orange-red 
needles; with fluorene, Cj 3 Hjq, 2 CyH^ 07 N 2 , m. p. 218 — 221°, pale 
yellow powder ; with retene, Cj 8 Uj 8 , 207 H^OjN 2 , pale yellow leafiets 
decomposing at 229 — 231°; with diphenylene oxide, 

^ 12 ^ 8 ^* ^ CjII^OyNg, 
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226 232° (decomp.), pale yellow needles ; with phene^^threne, 

p H 20 ^ 040 :^*' P* reddish yellow needles.;^ with 

aiinoline, 0,NH,.0,HjOjNj, citron-yellow powder dpwmposing at 
034 •5-325'’. ; . _ ... 

these oompounds are prepared by mixing alcoholic solutions of 't 
the constituents and subsequently concentrating the mixture, if : 
necessary ; they are more or less unstable, and are partly decomposed 
by recrystallisation from alcohol, and completely by benzene at the 
ordinary temperature. C. S. ‘ 


Lactonoid Anhydrides of Acylated Amino-acids. III. The , 
Lactone of r-Benzoylalanin© and its Application for th^ 
SvntbeBis of Benzoylated Dipeptides. Ernst Mohr [with , 
Fb. Stroschein] (•/. pr. Ghem., 1910, [ii], 81, 473 — 500. Compare this 

N=OPh 

vol., i, 116, 117).— The laetone, , m. p. 39—39-5°, of 

^benzoylalanine is obtained by heating finely powdered benzoylalanine 
and acetic anhydride on the water*batb for not more than ten minutes, 
removing the acetic acid formed and the excess of the anhydride under 
Q.2— 0‘5mm. pressure, and finally distilling the lactone, which passes 
over at 75— 140°/0'2 — 0*5 mm., and crystalliseshykeepingin.a vacuum 
desiccator. The lactone develops a temporary intense bluish-violet 
fluorescence b, ^treatment with A710*sodium hydroxide, and in its 
chemical behaviour resembles the lactone of benzoyl-a-aminotsobutyric 
acid. It easily yields benzoylalanine with hot water, benzoylalanine* 
amide with ethereal ammonia, ethyl benzoylalanine with alcohol, 
beuwylalanyl chloride with cold ethereal hydrogen chloride, and 
Curtius and van der Linden’s benzoylalanineanilide with ethereal 
aniline. Whether prepared in this way or from ethyl benzoylalanine 
and aniline, or from benzoylalanyl chloride and aniline, the anilide 
has m. p. 176—176-5°, not 163—165° as given by these authors 
(Abstr., 1904, i, 883). 

Curtius and van der Linden’s benzoylalanylglycine (loc, cit.) is 
obtained by adding the lactone to aqueous glycine, keeping the mixture 
faintly alkaline during the reaction, and subsequently acidifying with 
lOA-hydrochloric acid. In a similar manner, benzoylalanylalanine- is 
obtained from r-alanine, and hmzoylalanyl-a-ammoi^^ohutyric acici, 
NHBz-CHMe-CO-NH-CMeg-COjH, m. p. 199— 199’5°, from a-amino- 
wobutyric acid. By heating with acetic auhvdride, the last benzoylated 

N’CMe 

dipeptide alone yields a lactone, m. p. 

116 — 117°, which reacts with ethereal ammonia at 0° to form benzoyl- 
alanyl-a-aviinohobntyramide, m. p. 209°. 

A comparison is drawn between the properties of benzoyl-a-amino* 
wobutyric acid, benzoylalanine, and hippuric acid. The last stands 
somewhat apart from the first two, being moat easily decomposed, but 
the amide of the first yields a cyclic imide with boiling dilute sodium 
hydroxide, whilst the amides of the second and the last undergo normal 
hydrolysis. 0. S. 
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‘ l^ion between 0 nsaturated Oomponnds and feanio 
7 in^Mnt>ounds Emsk E- KohIS* and Gbetkude L. Heeiwcs 
S' CT aT/., 1310 , 43, 476-t89).-It baa bwn ataW by Kohl« 
S^ley (to vol.. i, 391) that the rektion between the c amcte, 

Sreanic magnesium componnde and them mode of add.tmn to 
• kotS contaSng the ehain CiC-CiO le not easily determined. The 
*^ietrs of earlier work show that magnesium compounds containing 
s Xl groups behave differently from those ^rived hom aromatic 
-impounds which have the halogen directly attehed- to he nuclem, 

*< ThXrmer give almost the same amount of the 1 : Udditive product 
' wiUi any onf ketone, whilst magnesium phouyl bromide and magnesium 
tolyl bromide give relatively a much larger quantity of the 1 ; 2-additm 
' rroduot. Attempts have been made to find an explanation for this 
&rence. Owing to certain difficulties which arose, it was decide 
to substitute zinc for magnesium, and ex^riments are now described 
nr, the action of methyl b.omeacetate and zinc on benzylideneaceto. 

■ pLuone benzylidenepropiophenone,and other unsaturatsd compound. 
These ketones give only saturated compounds with the ordmaty 
Gr rnard reagents, hut have been found to yie d unsaturaW 
fl.hfdroxy-esters when they react with zinc and methyl bromoacetata 

KlJu proved that this difference does not dpend on the metal, 

solvenMr procedure, but is due entirely te the nature of the halogen 
'Thef a stolon of benzylideneacotophenone in benzene is hrtd 

Wins totcom lit about 300». Magnesium can be used ms^ 

si ■■ 

gome and the yield unsatisfactory. 

Methyl (i-hydrozij-^-phenyl y hmzymeiaval^^^ 

m. p. 70» obtained bytho action of 

idenepropiophenone in presence of zinc and j 

m p 58"^, is prodaced, which crystallises 

IrS-ativ;, CMeBr:Cll-CPh(OH)-CH,-CO,Me, m. p. ^bout 

(decoinp.), forms small prisma or plates „i,es a 

'i Cinnamaldehyde, when treated in the same \ 

Which does This 

loses water and yields methyl r 
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reacts similariy''f tptk 'tnathyl o-hromoprbpionate to form i 
-metbylcinnamyUdeneaeetate. 

* Klhvl ^ 

" OEPh:CH*CMe(OH)*CHg*COgEt, 
b p. 192720 obtained from styryl methyl ketone and ethyl 
bromoftcetafce, is a colourless liquid, and on hydrolysis with .potassium 
hydroxide yields phenylmethyfbutadiene, m. p. 37° When this ester 
jg boiled with hydtochlorie acid, it is converted into ^-rntthylcinnamyl- 
iileneiicetic acidy CHPh.CE'CMelCH'COjH, m. p. 153°, which forms 


The product obtained from benzylidenepinacolin and methyl bromo- 
acetate loses water on distillation under reduced pressure, and yields 
fi-hutylcinnamylideneaceliUey b! p. 2 IO 72 O mm. , 

Melhyl y brom-fi-hydroxy-^ p/ieiiyl y-benzylulenebutyrate, 
OHPh:CBi*OPh(OH)‘CH,-C 03 Me. 
m. p. 79 — 80°, prepared from a-bro'mobenzyliticneacetopbenone and 
methyl bromoacetate, forms colourless needles. 

Cinnamyliderieacetopherume re.icts with metbyl bromoacetate to 
form methyl ^-hydroxy-ji-plienyl-y-cinnamylidenehutyraiG, 
CHPh:CH*CH:CH*CPh(OH)-CH2-cbgMe, 

m. p. 112°, which crystallises in slender needles. 

Benzylidenedeoxyhenzoin and benzylideneacetylmesitylene do not 
react with methyl bromoacetate in preseoce of zinc, although they 
readily give 1 : ^additive compounds with Griguard reagents. 

E. G. 


Preparation of lodoacylsalicylic (o-Iodoacyloxybenzoio) 
Acids. CHEUEsenE Fabrik von Friede. Heyden (D.R.-P. 221384). 
—The obromoacyloxybenzoic acids have been previously described 
(Abstr., 1909, i, 798) ; it is now found that o-iodoacylosybenzoic acids 
can be readily prepared by similar methods, and arc of therapeutic 
value as antirheumatics. 

O‘lodoacetoxybenzoic add, C 0 . 2 H*CgH^' 0 *C 0 *CH 2 l, obtained by the 
interaction of iodoacetyl chloride and sodium salicylate in dry benzene 
solution, forma colourless needles, ro. p. 138° (decomp.). 

Q-o.-Iodoi%QvaleTyloxybenzoic acid, CO^H’CgH^-O'CO’CHI’CHMeg, 
colourless crystals, m. p. 102°, is analogously prepared. 

F. M. G. M 


Piperonylic Acid. E. Oertly and Ahe Pictet {Ber., 1910, 43, 
1336 —1340 ), — Metdiyl piperonylatc, CH20.^IC(jHg*CO.,Me, forms colour- 
kss needles, m. p. 53° The wioj’iorHYro-deriv.itive, obtained by inter- 
actiou with fuming nitric acid and acetic acid, crystallises in colourless 
needles, m. p. 102°, and on reduction by means of tin chloride and 
acetic acid is converted into nielltyl amhiopiperonylats, which 
separates in silver-grey needles, m. p. 108° On replacing the amino- 
group by carboxyl, hydrastic acid is obtained, showing the amiuo- 
gneup to be in position 6. 

Methyl cyanopiperonylate is prepared by diazotising the amino-com- 
pouuJ in hydrochloric acid solution and adding potassium cyanide, and 
crystallises in light yellow needles, m. p, 135 — 136°. llydrolysis con- 

voL. xcvm. I 1 1 
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verte tliis into hydrastic acid, and this affords a conTfenient process f 
■ preparing this acid. Nitration of methyl hydrastate gives the nit ™ 
compound already described. 

The position of the bromine atom in bromopiperonal and btom 
piperonylic acid (Filtig and Mielch, Amalen, 1869, 162, 49 ) 
unknown previously. The latter compound yields a tiuthyl ^ 
separating in colourless crystals, m. p. 87 — 88°, which substance is 
also obtainable from methyl aminopiperonyjate by diazotiaation and 
decomposition with copper hromide. This fixes position 6 as that 
of the bromine atom. 

Uromoidtrocatechbl methyUm ether, CHj 02 lC 5 Hj(N 02 )Br, crystallises 
in yellow needles, m. p. 87°. 

Methyl bromomirofiipermylate, CH,p 2 iC!„H(N 02 )Br-C 02 Me, terms 
yellow needles, m. p. 131°, and on reduction with ammonium sulphide 
is conveitod into methyl hromoaminopiperonylaie, which se|)arates in 
greyish-white needles, m. p. 92°. K. F. A 


Synthetical Experiments with «-XyIylene Cyanide. Osern 
Hinsbeeo {Ber., 1910, 43, 1360 — 1363). — o Xylylene cyanide contains 
two reactive methylene groups, and therefore condenses in presence ol 
sodium ethoxide with o-diketones, keto-acids, and esters of oxalic 
acids to. naphthalene derivatives. 

With ethyl oxalate, 1 : i-dicyam-i : S-dihydroxynapkthdem is 
formed; this crystallises in a voluminous mass of light yellow 
plates, m. p. 291°, and shows an intense blue coloration with ferric 
chloride, ' 


With benzil, l-cyano-2 •.'i-diphenylnaphilmlene-i-carhoxyhmide, 
^C(ON)=— CPh 
* ‘ C(CO'NH2):CPh’ 

is formed j this separates id colourless crystals, m. p. above 290°. 

With phenanthraquinone, cyanonaphtha}.hmanihnnecaTho'j:ylmiit 
is obtaioed, crystallising iu oiinutc, yellow iiecdle.=, m. p. 306°. 
Hydrolysis of these substances to the corresponding carboxylic adds 
does not take place easily. E. F. A. 


Preparation of Alkyl- and Aryl-oxyaoylsalicylic [o-Aryl- 
oxyacyloxy benzoic] Acids. Chemische Eabrik yon Fkiedb. 
Heyden (D.fl.-r. 2213S5). — Xiie o-alkyl- and o-aryl-oxyacylbenzoic 
acids are prepared by the action of tlie anhydrides, or alkyl- or aryl- 
oxyparaffin acid chlorides on salicylic acid in the presence or absecco 
of condensing agents. 

o-Fhmoxyacttylozyhmzoic aaV, C02H’CgH^*0'C0'CHg*0?h, taste- 
less, colourless ueedle.s, m. p. 143°, is prepared by slowly adding 
phenoxyacetyl chloride to a suspension of sodium salicylate in benzene 
at 16° with continual stirring during seven hours. 

o-Eihoxyacetyloxybenzok oczrf, CO 2 H-C(.H(' 0 ‘C 0 ‘CHg‘ 0 Et, colour- 
less needleSj m. p. 91°, is analogously prepared from eihoxyacetyl 
chloride in the presence of dimethylaniline ; it has an acid taste, but 
compares favourably with acetylsalicylic acid in its therapeutic action. 

E. M. G. M. 
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Condensation of ^Ethyi Oxalate wi£h Ethyl Tricarballylate. 
jjgNKi Gault {CtympL 1910, ISO, 1341—1343). — In presence of 
.fiodium ethoxide, ethyl oxalate condenses with ethyl tricarballylate to 
form a mixture of ethyl oxalotricarballylate and ethylcyc7opentandione- 
1 ; 2 : 3 -tricarboxylate. Wislicenus (Abstr., 1896, i, 604) gives 
lo'. p. 123° for the latter compound, and states that he was unable to 
, effect hydrolysis by acids or alkalis. The present author gives 
jD. p. 127 °, and finds that hydrolysis with hydrochloric acid leads to the 
formation in the first place of athyl <^y(^opentandions-\ : 2-dicaThoxylate, 

‘ S substance has m. p. 137°, and 

develops a reddish- violet coloration with ferric chloride; it forms a. 
_ dismicarbazone and a diphenyUiydrazom, m. p, 190° (decomp.). 
Prolonged hydrolysis of the triethyl ester results in the formation of^ 


^^(^optiiiandionecaxhoxylic acid, 


HO-C^Ctt 


This has 


in. p. 137°, gives a red coloration with ferric chloride, and forms a 
hygroscopic dis6mica7'hazo7ie and a diphenylhydruzons having m. p. 
220° (decomp.). W. 0, W. 


Action of Alcoholic Ammonia on Acetyltannin and Tri- 
acetylgallic Acid. Maximilian Nierenstein {Ber., r910, 43, 
1688 — 1690),- ^y the action of alcoholic ammonia on acetyltannin at 
the ordinary temperature, a mixture of products is formed; at the 
temperature of the water-bath, gallic acid and gallamide are obtained 
with other products. 

Ti'iacetylgallic acid, when treated with 3 mols. of alcoholic ammonia 
in the cold, forms diaaiylgallic acid, crystallising in tiny needles*, m. p. 
174 — 176°; this gives a- dark gi'een coloration with fenic chloride, and 
& red coloration with potassium cyanide. It is suggested that the 
p-acetyl group is the one eliminated. E. E, A. 


Schiff’s Digallic Acid or Artificial Tannin. Pietro Biginelli 
{Ber., 1910, 43, 1541 — 1543).— A reply to Niereiistein (this vol., i, 265). 
The author maintains that Stdiiff’s digallic acid contains an arsenic 
compouud (compare Biginelli, Abstr., 1909, i, 801). The reason why 
Nierenstein could not detect arsenic v/9£ that he did not destroy the 
organic matter. J. J. S. 

Dye of Kermes. Otto Dimeoth {Ber., 1910, 43, 1387 — 1401). — 
Kemesic acid, CjgHjgOg, the name given by the author to the dye 
isolated by a slightly modified for ui of Heise^s process from kermes 
(Coccws Uicis), is very similar to cariuiiiic acid in tinctorial properties 
and in its absorption spectrum, but differs from it by its solubility in 
ether, a property which suggests that the molecule of kermesic acid is 
smaller than that of carmiiiic acid, and contains fewer' hydroxyl 
groups. ^ Kermesic acid crystallises in brick-red needles, darkens at 
50 without melting, and dissolves without decomposition in 
concentrated sulphuric acid, forming a violet-red solution, the absorp- 
spectrum of which is very similar to that of carminic acid, and 
th spectra experience the same change by the addition of boric acid. 

I I 2 
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^rme^o acid is a monocarboxylio aidd, which farms a tetra-acetyl 

OjgHjOsAe*, m. p. 246°, and does hot contain methoxjl 

grtiipa The diaodium and the torium salts are described. The red 
Boionr of a dilute alcoholic solution of the acid remains unchanged by 
the addition of one equivalent of potassium hydroxide, and becom^ 
Wplet when two equivalents have been introduced. The acid ig 
reduced by hydriodic acid to a red substance, CigHjjOg, which 
decomposes at 275°, and is oxidised by warm concentrated nitric acid 
to nitrococussic acid, the longest known degradation product of 
Carminic acid. 

The paper deala mainly with the degradation products of kerraesic 
acid identical with those of carminic acid ; an examination of these 
products leads the author to suggest the 
annexed formula for kermesic acid, similar to 
that of carniinic acid. Several methylated 
derivatives can be obtained from kermesic 
acid. Kermesic add irimelhyl ether, 
m. p. 310Vis obtained by boiling a suspension 
of potassium kermesate in toluene with methyl 
sulphate, digesting the crystalline product 
with potassium carbonate, and decomposing the insoluble portion with 
warm dilute hydrochloric acid ; the ether is finally crystallised from 
glacial acetic acid, from which it separates in orange-red needles. Its 
oxidation by hot potassium permanganate leads to the formation of 
two acids. One is methyl eockenillate methyl ether, 
0 Me*C 6 HMe(C 05 H) 2 *C 02 Mc, 

which yields an anhydride, m. p. 149^, at its m. p., 178 — 180°, and is 
hydrolysed by 26% potassium hydroxide to coehenillic acid nuthyl 
ether, ChHjqO^, ru. p. 200° (decomp.) ; both ester and acid are converted 
into hydroxyuvitic acid by hydriodic acid, D 2’0, The other acid is a 
methyl ester of cresotinglyoxyldicarboxyUc acid methyl ether, 
OMe-C^HMe(CO2H)(CO2Me)*C0-C0,H, 
m. p. 108 — 110° (the hydrated acid has m. p. 86°), which foi-ms a 
fhenylkydrazone, m. p. 183°, and is oxidised by sodium carbonate and 
potassium permanganate to methyl cochenillate methyl ether. 

[With Hamburqeji.] — T he last-mentioned compound is obtained, 
together with cochenillic acid methyl ether, when methyl carminate 
methyl ether is heated on the water-bath with nitric acid. C. S, 

Influence of Ortho-substituents on the Formation of 
Aldehyde Diacetates. Ernst {^Monatih., 1910, 31, 191 — 
Compare Wegseheider and Epath, this vol., i, 155). — Fischer and 
Giebe (Abstr., 1898, i, 311) have shpwn that ortho-eubstituents in an 
aldehyde facilitate the formation of acetals, with the single exception 
of «-trimethylbenzaldebyda The author finds that the negative nitro- 
groups in' 2:4: 6-trinitrobenzaldehyde (Sachs and Everding, Abstr., 
^1902, i, 377) retard the formation of a diacetate from the aldehyde, 
a^ic anhydride, and two drops of sulphuric acid. A better yield o 
yhe diacetate, CgH 2 (N 02 ) 3 *CH( 0 Ac)g, is obtained when the mixture is 
iiept for fifteen hours ; it crystallises in needles, m. p. 117—1 1 8 • 

J. J. S, 


me n 

/ II 

COjH 0 
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(jl3ei|>\cal^otwn of Liight. XVIIL Ouco&fo L. CiAMioiA^r and^ 
Paul Silbbr (Ar., 19l0t 43, 1536 — 1541 ; Aiii R. Accad Lincei, 1910, 
’[v], 19. i* 646—650, Compare Abstr., 1901, i, 36 j 1903, i, 562).— 
Elutions of benaophonone in aromatic hydrocarbons undergo change^ 
Awbea exposed to light in tubes for some months. In all cases benzo-V 
[{■pinacone is formed, and the hydrocarbon undergoes condensation.^^ 

* ^ith a solution in cymene, a dicymyl, probably identical with Cannizzaro 

Rossi's {Annalen, 1862, 121, 251), is formed. With a toluenoi:® 
solution the products are benzopinacone, Cannizzaro and Rossi’s 
dibenzyl, m. .p. 52°, and dipbenylbenzylcarhinol (Hell and Wiegandt, ' ’ 
■ Abstr., 1904, i, 490), which is formed by the addition of a molecule 
toluene to one of benzophenone. U 

Benzophenone and ethylbenzene yield benzopinacone, the hydro-'^;^ 

* carbon, ni. p. 124° (Pateruo and Chieffi, this vol., i, 42), and thev4 

additive product, CgjH.^O, which forms large, monoclinic crystals 

[«:6:c-l-8207:l:0-667l; ^ = 86°!!']. 

When heated at 300° this compound is partly converted into benzo-^J 
phenone and ethylbenzene, but is also partly decomposod into water and % 
i kjdrcearbon, C 2 ,H^g, m. p. 88°. \t 

Benzophenone and p-xylene give benzopinacone, ;)p'-dimethyldibenzyl, 
and the additive compound, OH'CPh^'CH^’C^jH^Me, dii)henyl-\}-vi90iyl-% 
Unzyharhinol, m. p. 113°, b. p. 258 — 2G0°/24 nnn. 

A mixture of toluene and acetone yields dibenzyl. J. J. S. 

i r., 

Ketonio Derivatives of Benzoic and Phenylacetic Acids. 

Jean B. Senderkns (ComjyL rmd., 1010, 150, 1336—1338. Compare ■' 
Abstr., 1909, i, 286, 627 j this vol., i, 11, 179, 318). — The catalytic 
method already described is advantageous for the preparation of the 
undermentioned ketones in a state of purity. The corresponding 
oximes and semicarbazones are best prepared by beating a solution of 
the ketone in 85% alcohol with pure sodium aluminate and the hydro- 
chloride of hydroxylamine or semicarbazide. Acetophenone ; propio- 
phenone, hitherto described as a liquid, crystallises in lamellae, m. p. • 
14'5° b. p. 215°/746 mm. (corr.), 1*008 ; pheuyl n-propyl ketone, 
m. p, 8'5°, b. p. 229°/746 mm. (corr.), DjI OOl; phenyl isopropyl 
ketone, b. p. 220°/746 mm., DJ 0*999 ; phenyl isobutyl ketone, b. p. 
236‘5°/746 mm. (corr.), D2 0*985, the oxime has m. p. 64‘5. 

Dibenzyl ketone is obtained in theoretical yield by passing the v, 
vapour of phenylacetic sicid over thorium oxide at 430 ° ; the ‘phenyl- ' 

' hydrazone has m. p. 121°; the s^micarbazeyne, m. p. 123°. Phenyl benzyl 
ketone, 1*019, gavo a semicarbazom, decomposing at 165—180°; 
a-phenylbutan-j3-one, b. p. 230°/755 mm. (corr.), D" 1*002, gave a 
imkarbazonty m. p. 135*5° (decomp.); a-phenylpentan-^-one^ b. p. 
244°/760 mm., DJ 0*984, the semicarhazom has ra. p. 82° ; a-pkenyl- 
y-^thylhutan-^-one, b. p. 237°/760 mm. (corr.), DJ 0*985, the semi- 
^vhazone has m. p. 126°; ai-phenyl-^-metliylpentan-^-imei 
OHgPh'-CO-OH^Pi^, 

b- p. 250-57760 mm. (corr.), Bj 0*969, gave a se-ndcarhazone, m. p. 80°, 
a phenylhydrazom, crystallising in yellow needles, m. p. 67°. 

W. 0. w. 
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r-^IJuplotiSisylidenethioaoetone ; a Correction. Emil Ekom» 
fStT., 1910, 43, 1769. Compure Abstr., 1907, i, 710).— The so.called 
^ttplobenzylidenethioacetoDe is a mixture of a nou-basic substance and 
'one or more basic compounds whiob form salts with mineral acid.s, 

^18 now found that these compounds contain about 4% of nitrogen 
‘which explains their basic properties, arid renders the explanation 
^given formerly (foe. cii.) quite unnecessary. E. F. A. 

Preparation and Properties of 2 : 2-Dialkyl-l-hydrindonea 
or 2 : 2-Dialkyl l-indanones. Albin Hallek and Edmond Badbb 
{Campt. rend., 1910, 150, 1472—1478. Compare Kipping, Trans, 
1894, 05, 480, Proc., 1901, 17, 181 ; Haller and Bauer, Abstr,, I 909 ’ 
i, 109, 655). — Alkylation of 1-hydrindone by means of an alkyl bilide 
in presence of sodamide leads to the production of a dialkyl derivative- 
identical with that obtained by Kipping’s method from a substituted 
^-phenylpropionic acid ; thus 2 :2-diwethyl-l-hydrindone, 

was prepared ia 80% yield by warming an ethereal solution of bydr* 
indone with sodamide in absence of air, boiling with methyl iodide for 
an hour, isolating the product, b. p. 116 — 120®/16 mm., and repeating 
the methylation, using benzene as the solrent. The compound was 
also obtwned by the action of aluminium chloride on p-ph6nyl-aa4i- 
jMthylpropionyl cUoride, m.p. 5°, b.p.l26 — 126°/15 mm. 2 ;2-Dimetbyi- 
hydrindone forms magnificent crystals, m. p. 44— when heated 
with sodamide in benzene it yields jS-phenyhaa-dimethyipropionamide. 
.The smkarhazone forms nee<lles, m. p. 20^ — 210°. 
i ^'.%Dieihylkydrindone^ CjjHjgO, has m. p. 7°, b. p. 138'^/13 mm,, 
and does not form a semicarbazone. The following compounds are 
described in connexion with its preparation. 

^-Fhe^yl'Ci-ethylp'o^ophe.nme^ COPh'CHEt'CHgPh, arising from the 
action of benzyl chloride on phenyl n*propyl ketone in prosenco of 
sodamide, has b. p. 183 — 185°/14 mm., and forma an oxim, m. p. 70°. 
^~Fkenyl-a-benzyl-a-propylpropiopfie 2 ione, COPb'CPr®(CH. 2 Ph)g, is also 
formed in this reaction, and crystallises in needles, m. p. 67 — 68°. 
^-Fhem/l-aa-diethylpropiophenone, COPh’CEtg'UHjPh, obtained as a 
liquid, b. p. 190— 202°/13 mm., by ethylation of /S-phenyl-a-ethyl- 
propiophenone, slowly crystallises in tablets, m. p. 80 — 80'5°. ^-Phenyl- 
aa-dieihylpropionyl cMoridt has b. p. mm. W. 0. W. 


Synthesis of the Higher Indandioues. Martin Freund and 
Karl Fleischer {Amalen, 1910, 373, 291—336). — Benzene and 
other aromatic hydrocarbons readily condense with diethylmalonyl 
chloride in the presence of aluminium chloride, yielding indandioues 
as the chief products in accordance with the equation : 

CjHg + CEyCOCl)^ = CjH,<p^CEt2 -f 2H01, 

Civbon disulphide usually being employed as the solvent ; thus equal 
molecular quantities of benzene and the chloride yield a very small 
, of yy-dibenzoylperUam, CEt 2 (COPh)g, m, p. 103 — 104°, the 


IF product being 2 : 2-di6lhyUtidan -\ ; 3-cZione, 
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U 7 — 156°/10 mm., 1'062, which forma a dioxym^ m, p, 
yields phthalic acid hy oxidation with nitric acid at 
140°, and benzoic acid by heating with concentrated potassium 
hvdroxide. Wh^ two molecular proportions of benzene are employed 
in the condensation, a third product is obtained, ^-kydroxy-p^-dij^hinyl- 

^4itthylpropiol<^^Tf^^i CEt3<^^||£>0, m. p. 89—90° 
f Condensation with p-oymene yields only ^’methyl-2 :2-diethyl-7- 
Isopropylindafidione^ C 5 HoMePi^<^^^CEt 2 , m. p. 37 — 38-6° the 
constitution of which follows from its oxidation to prehnitic acid by 
nitric acid at 130°. 

With more complex hydrocarbons increasing difRcnlty is encountered 
*in ascribing constitutions to the resulting indandiones. Naphthalene 
yields three isomeric products : I, a yellow so/k?, 
/\/\ m. p. 79—81°, which receives the annexed 

1 J Leo constitution on account of its oxidation to 

X/ \/ prehnitic acid ; II, a colourless solid, m. p. 

CO CEt 2 ^20*5 — 122°, in which condensation has occurred 

at positions 2 and 3 of the naphthalene nucleus, 
siDce boiling concentmted aqueous potassium hydroxide decomposes 
tto substance, forming fi-naphikoyldiethylacetic acid, 
CioH^-CO-CEtj-COjH, 

m, p. 128 — 1? f, which i.s oxidised by nitric acid at 120 — 140° to 
trimellitic acid; 111, an ot^, b. p. 210 — 2l2°/6 mm., which is very 
stable to alkali, and recoives the only remaining possible constitution 
in which condetisatiou has occurred iu the peri-po.sition. 

The constitutions of the two indandiones obtained from acenaphthene 
follow very much from analogy to those of the 
CO naphthindandiones; a dMylacenaphthindandione, 

!^/\/\/\ !>• 153—155°, Ls yellow, and is converted 

{ I I CEtj by concentrated potassium hydroxide into 
\/\/\/ a-duthylacmaphtkin^mdion ic acid, Cj gHg^Og, 

I I CO' m. p. 163 — 164°; it receives the annexed 

CHj’CHj constitution. ^-DielhylncHnaphthindandione, m. p. 

109—111°, is intensely yellow, and has^the 


\/\/\/ 

I I W- 


CO ' 

group ip positions 1 ; 3. 

The condensation of anthracene (without carbon disulphide) yields 
only die^ylanthraceneindandione, C^illi 302 , m. p. 104 — 105°, which is 
oxidised by chromic and acetic acids to the quinone, m. p. 

193 — 194°, and is converted by concentrated potassium hydroxide 
into dielhylanthraceneintjUmlionic acid., m. p. 209 — 210° 

(decomp.). The condensation of phenanthrene yields ditthylplunan- 
tlnmindaii/lione, CgiHjjjOj, m. p. 137 — 139°, b. p. 254 — 273°/10 mm., 
which is converted by potassium hydroxide into diethylphenanth/rme- 
tivIandioniG acid, m. p. 155°, and by chromic and acetic acids into the 
quinone, m. p. 223 — 224° which is further oxidised by the 

acids, when hot, to the diethylindandiom of diphenio acid, 





the condensation with i 


m. p. 134 — 135°, which yields the ouindne, C,,H 
193—194°, by oxidation. ^ ^ P- 

The condensation with thiophcn yields two pr^ucts, neither 
which is an indandione ; one is yy-dilhiop!ienotjlperUant, 
r CEt2(CX)-C,SH3)j, 

m. p. 152 — 163°; the other, ythiophemi/lpenUme, 

CHEt^-CO-C^SH,, 

b. p. 146—147723 mm., 1’058, and «„ 1'53153. 

Many o£ these indandiones and indandionic acids develop cliarac 
teristio colorations with concentiated sulphuric acid ; tabulated listj 
of these are given. q g 

Constitution of /9-Broinooarmin. Geoeh Kohde and G • 
DoHEMtiLLER {Tier., 1910, 43, 1363— 1370).— ;8-Bromocarmin was 
considered by von Miller and Rohde (Abstr., 1894, i, 94) to be a 
substituted bromohydroxy-a-naphtbaquinone derivative ; Liebermmn 
and Voswinchel (Abstr., 1897, i, 539 ; 1909, i, 487) regarded.it as an 
indone derivative. 

j8-Bromocarmin, when warmed with acetic anhydride and a drop o( 
sulphuric acid, forma an acelyl derivative crystallising in yellow 
needles, m. p. 229° ; this is no longer acid, and the composition is 
such thafit cannot be derived from a substance of the formula proposed 
by Idebermann and Voswinchel. 

By reduction of jS-bromocarmin with zinc dust and acetic acid and 
OH OAc acetylation, n compound, CjjHjjOfBrj, 

^ crystallising in minute, colourless needles, m. p. 208°, 

Bif Y Y is obtained, which has the annexed formula, agreeing 
OA(k L JH with the constitution of Miller and Kliode, but which 
^ OAc Agreement with the indone structure, 

Hydrolysis and oxidation by means of alkaline; 
hydrogen peroxide yields a substance, crystallising in orange prisms,^ 
m. p. 258° in which probably a hydroxyl group has entered tho 
CH 0 quinone nucleus (annexed formula). 

On acetylation, greenish-yellow needles, m. p. 233® 
Brr Y ^OH of a diacelyl derivative were obtained. The 
Jv JH hydrolysis and oxidation product is only slightly 
^ attacked hy bromine, small quan,tities of a-bromo- 
carmin being formed. 

Both this product and ^ bromocarmin yield naphthalene when 
distilled w^th zinc dust. 

On reduction and subsequent acetylation of bromohydroxy-a-naphtba- 
quinone a substance crystallising in colourless needles, m. p. 
is obtained, in which neither hydroxyl nor bromine is replaced by 
hydrogen. This behaviour is attributed to the negative groups in the 
second nucleus of bromohydroxynaphthaquinone. fi. A. 

Action of Magnesium Derivatives of o- and yj-BromoanisoIe 
on A^nthraquinone and /J-Methylanthraquinone. Albin Halles 
md A. CoMl’ESSE {Cornpl. rend., 1910, 150, 1290—1295. Compare 
Abstr., 1904, i, 314, 659, 660; Guyot and Staehling, Abstr., 1905, i, 
885 ; 1906, i, 17).— The organo-magnesium derivatives of o* an'i 
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bromoaniBole anthraquioone and mefchyjantliraquinone 

5^0 same nianner as the magnesium deriyatiyes of beozene and.:? 
naphthalene already studied, ■ ^ 

f) : l^^-Vikydraxy-^ 1 10-<ft-p-an%M%«ifoaniAra«niif I 

obtained from anthraquinone and magnesium yi-anisole bromide, iss. 
a colourless, microcrystalline substance, m. p/ 267®. Sulphuric acidi. 
develops a red coloration, changing to violet, then to blue, and :' 
becoming green on dilution. Dimethylaniliiie gives a blue coloration,'' 
changing to rose-violet. The diatltyl e.iher has m. p. 280 — 281®. i 

9 : : \(i-di-<yanisyldihydroanthraqui'M>ne, occurring in 
microscopic crystals, m. p. 285®, foi*ms a blue solution in Bulphurioi;^ 
acid, changing to green, and becoming brown on heating or dilution^ 
When boiled with zinc and glacial acetic acid it yields di-o-anisyl^ 

anthracene, crystallising in yellow needles/^ 

m. p. 280 — 281®. Di^p-anisylanthracene forms yellow needles, m. p.^ 
279—280®, and, like the ortho*compound, dissolves sparingly in organic}? 
solvents, giving bluish-violet solutions, which show magnificenlTw 
fluorescence. ■ V 

9 : lO-Di/iydroxy-9 : lO-di-p-aJiw/l-2-met/iyldi/iydroani/iracene, 

‘prepared from ^-nietbylanthi-aquinone, separates from benzene in 
efflorescent crystals, m. p. 208® ; with sulphuric acid it develops . 
an intense, eosin-red coloration, changing to blue, and on dilution to '} 
j^reea. Dimebhylaniline gives a green coloration, changing to brown, | 
The isomeric di-o-amsyl compound forms elSorescent crystals, m. p,^j: 
260°, and gives an intense malachite-green cx>loratiou with sulphuric^ 
acid; glacial acetic acid and dimethylaniline give a brilliant-green}^ 
coloration, changing to olive. /)i-fhamsyl-fi‘mtAylan(/iracene crystal^ 
lises in yellow needles, m. j». 214 — 215®; its solutions are reddish-^ 
violet and highly fluorescent. Di'-o-anisy/.-^-mei/iylani/iracffne reFembles.? 
the para-isoQieride, and has m. p. 165 — 167®. 

Attempts to convert the foregoing diols into diphenols by h^ting.^ 
with hydrogen bromide were unsucces-sful. W. 0. W. ' | 

. ■ 

Attempts to Prepare Thiazine Dyes of the Anthraquinone ^ 

Series. Eduard LAUBfcaud J. Librind (/?€)■., 1910,43, 1730 — 1734),*^ 
—Whereas diamino-l-anilinoantbrjiquiQone reacts readily with 
sulphur, forming a thiazine dye, the 2-anilino-derivativ6 gives a variety ' 
of products, and only very little sulphur compound. Apparently, an 
amino-group is eliminated, .and the basic properties are much lessened, 
so that it is doubtful whether the sulphur compounds are true 


l-op-Dinitroanilinoanthraquinone, prepared from aminoanthra- 
quicone and chlorodinitvobcnzene in presence of copper acetate or 
copper powder, separates in well formed, brown, lustrous needles, ip<.,p. 
341® (coiT.). The corresponding 2-op-dmitroanilinoa7ithraquin(Me 
crystallises in beautiful yellow, lustrous needles, m. p. 275° (corr.).' 
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E^fcpBiSiB«?jiW»»>Wno4»Wra^«>i^;8bQt(n|id:®^ucing tlie t 
pWponnd with sodinm sulphide, '(oirol*io^il':;r®isli.T;(,]gj 
TOl/pr above 360°, which give a reddish-violet,' metallic streak 
plszed porcelain.' %o^-Diamino(mUinoanthaqu,inms forms hi °i! 
fteedles, m. p. 255°, and makes a brownish-red streak on porcelain 

^ ^ nrk xtwt • 

?? Tba 'i-^nthrathiazinB^ 


•^obtained from l op-diaminoanilinoanthraquinone by heatinv it 

?ttrA AAAO —Jal. l^T _--1- .11 -a T. a ° “ 


ftl50 — 200° with sulphur and sodium sulphide. 
I'-fast green shades. The corresponding dye 
compound is obtained in small quantities only, 
■fast brown shades. 


It dyes cotton m 
from the 2-amlmo. 
and dyes cotton in 
E. P. A. 


CO 


V\A./ 

I 


■ r. I I 
\ A./\/ 

CO 


I Vat Dyes of the Anthracene Series. XV. mesoBenz- 
^'dianthrone (Helianthrone), m^soNaphthadianthrone, and a New 
Method of Preparing Flavanthren. Eoland Scholl, Johannks 
Mansfeld [and, in part, Julius Potschiwauscheg] 1910, 43 
1734—1746. Comparo this voh, i, 264, 273). — Copper powder io 
presence of concentrated sulphuric acid at the ordinary temperature 
acts as a reducing agent on dianthraquinonyl, elimmat- 
ing two oxygen atoms and forming a binnclear quinone 
which it is proposed to name 1 : 9-, T : 9'-, or wewbcnz- 
dianthrone (annexed formula). The compound was at 
first described under the name helianthrone. It con* 
tains the twochromophores in conjugated position, and, 
accordingly, should give only one reduction product of 
the anthrahydroquinone type, namely, a dihydro* 
compound. Only one, a groon, reduction vat is formed 
by mesobenzantbrone. 

When heated with anhydrous aluminium chloride for a short time 
vat 140 — 145°, it is quantitatively converted into 1 : 9 : 8-, T : 9' : 8'-, or 
7n6.sonaphthadianthrone (annexed formula). On nitrat- 
ing 1 : r-dianthraquinonyl, a mixture of dinitro-deriv- 
atives is obtained, which, when reduced with potassium 
sulphide, showe the preRenee of small quantities ot 
flavanthren. The unknown 2 ; 'i'-dinilro -\ : V-diantlm- 
il Jk quinonfil must have been formed and reduced to the 
^ y ^ corresponding 2 ;2'’-(/mmmo-derivative, which undergoes 
V. yv .L J spontaneous change into flavanthren. 

1 : V* Dianthraquinonyl was prepared by reduction 
of iodoantbraquinone in yellow or brownish-yellow 
crystals, m. p. 340 — 345° The Idmbroniide, produced by bromination 
in acetic acid in presence of iodine, forms dark needles. On nitration, 
in addition to the 2 : 2'-dinitro*derivative which was not isolated, two 
other isomerides in about equal quantities were obtained. a-Dmiko- 
1 \ V -diani^iraqiLvnonyl is a yellow powder, m. p. above 360° and 
insoluble in boiling acetic acid. On reduction, the corresponding 
<iuMwt«OK5nflipound, a glistening, red powder, ^s formed. ^-Dinitro- 
1 '.'"l^j^nthraquinonyl is a yellow powder, deeomp. 240°, soluble in boil- 
i^gP^acid. The dioTwiino-compound is a dark brownish-red powder. 
^^p^'-I^nthraquiiionyl may be reduced to me&oben^diarUhmie by 
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c nt zinc diiat'ancl aoetio ftoid at 60— T0°, stannoiis chloride at^ 
zinc dust an.ii^ fused ziuc chloride- at 280—290° alcoholic, 

^ teUutn hydroxide at 200°, or, best pt all, copper powder and con- ^ 
^trated sulphuric acid. mesoBenzdianthrone , ^dissolves in organic 
'^['ents to yellow solutions with a green fluorescence. 2fe^^•^^5romo- 
^^diatithroM forma yellowish-brown needles, and yields a green 
J^duetion vat which dyes glistening, golden-yellow shades. 

Tlie greon vat produced by reducing mesobenzdianthrone with hot 
^kaline sodium hyposulphite is a dihydro-derivative, since it forma 
^j.p - brornobenzojjldihydrorne&obenzdiantkroiie on treatment with 
tromobenzoyl chloride. 

xiiQSoN^apfithadianthrone forms brown needles from nitrobenzene ; it 
dissolves in concentrated sulphuric acid with a red coloration and ' 
brown fluorescence. E. F. A. .■ 

Reduction Products of jngsoBenzdianthrone (Helianthrone). 
Julius PoTscHiwAuscREG {Ber,, 1910,43, 1746 — 1748).— wwsoBenzdi- - 
anlhrone whou shaken with acetic anhydride and zinc dust at the 
ordinary temperature yields didc^tyldikydromesobenzdimikrone in the 
form of a brown powder soluble in chloroform or acetic anhydride 
with an olive-green or green fluorescence, aud in concentrated sulphuric 
acid with a green coloration which becomes violet above 200° 

Reduction of mesobenzdianthrone in boiling acetic anhydride yields 
itiraltydroJXieso^ duzdicmthrone in the form of a black, amorphous aceiijl 
^derivative, which is hydrolysed by methyl-alcoholic potassium hydr-; 
oxide. The blackish-brown, amorphous powder shows a brownish-green 
tinorescence in chloroform ; the solution in concentrated sulphuric acid 
is green, and becomes brown on heating at 240 — 260°. 

When the reduction is prolonged for thirty hours, the acetyl 
derivative of hexahydromosobenzdianlhrorte is obtained as a brown, 
amorphous powder, and hydrolysed by prolonged boiling with methyl- 
alcoholic potassium hydroxide. E- F. A, 

Dihydrocuminyl Alcohol, Nerol, and Terpineol in Bergamot 
Oil Fritz Elze {Chem. Zdl., 1910, 34, 538).— In preparing 
“terpeneless bergamot oil," an ester fraction, 1)^^ U’896, a= - 10°45’, 
was obtained, which on hydrolysis yielded a mixture of alcohols, 

0890, a= - 10°. From this, dihydrocuminyl alcohol and nerol were 
isolated by conversion into phthalic acid esters, hydrolysis of these, and 
fractionation of the resulting mixture under reduced pressure The 
portion of the original alcoholic mixture which did not react with 
phthalic anhydride was identified as terpineol by conversion into the 
phenylurethane. T. A. H. 

Constituents of Ethereal Oils. Eksantalic Acid, 
Eksantalal, CjgHjgO, and Derivatives. Friedrich W. Semmler 
(fisr., 1910, 43, 1722—1725. Compare Abstr., 1909, i, 239).— To 
establish the constitution of eksantalic acid the crude product obtained 
hy the oxidation of santajol with permanganate was reduced with sodium 
and alcohol to c(!tAydrofifoaw(a^w:ocid,C, 2 b. p. 161 — 166°/10 mm, 
Ihe methyl ester was further reduced to dikydroehsantcdoly C^H.^gO, 

K p, 140-142° O’9089, n„ 1*48905. 
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|,;^W^cruaAozonide of santalol decomposeir|^; 8 (^Qj^ juij 
jrOTucis obtained, one being* efeaaiofowie, m. pt* 167^, and the oth'"* 
feparated by means'of the bisulphite compound, H 0 V,*' 
109—110710 mm,' 9 ™ 0'9845, «„ 1-48519, ob = + la-S” (in 
tube). Heating with acetic anhydride and sodium acetate forms en I 
tl^ntalal amiaie, CjjHjjO-CO-CHj, b. p. 130 — 133°/10 mm, i Qi'g 

l^hich on oxidation with permanganate gives noreksantalic acid ’ 

b p. 143 — 145710 mm, m. p. 93°, -12-3° ,(100 mm. tube, 5o«/ 

solution). The ester has b. p. 102 — IO 47 IO mm., 1)2“ i-nat 

n„ 1-47348, a„ - 25-6“ (100 mm. tube). E. F. A ’ 


Chemical Action of Light. XVII. Giacomo L. Ciamician and 
Paul Silber (Ser., 1910, 43, 1340—1350 ; Atli R. Accad. Lined, ISio 
[v], 19, i, 532 — 539). — Camphor in dilute aqueous alcoholic solution in 
sealed tubes was exposed to the action of light for some months. The 
products of the reaction were acetaldehyde and campholenaldehyda 
CinHjjO, which forms a hydroxamic acid, Cj^HjjOjN, crystallising in 
large, colourless, fatty, lustrous plates, m. p. 118°, and is hydrolysed by 
dilute sulphuric acid to campholenicacid and dihydrocampholenolactone. 
The third product of the action of light is a ketone, CijHjjO, which is 
in oil, b, p. 203 — 204°, and forms a semicarhazom, crystallising in 
colourless, minute needles, m. p. 161 — 152°. On oxidation, the ketone 
forma a dibasic add, OjnHjjOj, crystallising in colourless prisms, m n 
133—134“, 

Fenobone under similar conditions gave rise to carbon monoxide in 
considerable quantity, and to small quantitie.s of fenchone kydrait, 
'“10^18^2' crystallising in plates, m. p. 138 — 139°. This glycol forms 
i dibmzoate, m, p. 99°, and a dicarbanilaie, m. p. 206° (dccomp,). 

Exposure to light has practically no effect on methyl wobutyl 
ketone, mesityl oxide, or methylheptenone, but pinacolin undergoes 
iecomposition into butylene and acetaldehyde. E. F. A. 


• Caryophyllene. II. Carl W. IlAABHANA’i {Her., 1910, 43, 
1505 — 1510. Compare Abstr., 1909, i, 400).— Caryophyllene glycol, 
m. p. 120 °, -which had been kept in a closed bottle for four years, 
was found to be largely transformed into a syrup, probably Cj^Hg^Oj, 
and a mixture of two monobasic acids, CJ 4 H 22 O 5 . The one acid is 
identical with that already described (iec. cit.) .as melting at 
201 — 202 ° ; the other is much more readily soluble in ether, crystal- 
lises from acetone, and has m, p. 152°. Both acids, when heated 
with 6 % sulphuric acid, lose water and yield anhydro-acids, CuH=« 0 ,, 
melting respectively at 102 — 103° and 106°, whereas a mixture of 
the two has m. p, 74 — 78°. 

A dibasic acid, is formed when the acid 201 — 202° is 

Oi^ised with nitric acid (D = 1'48) j it forms glistening, hard crystals, 
225° When the acid, m. p. 152°, is oxidised in a similar 
ni^uer, a dibasic acid, C, 4 Tl 2 (, 05 , is obtained as slender needles, 
OQ. p. 182°. This acid is quite stable towards permanganate ^nd 
[nixtures of nitric and sulphuric acids. 

^ds m, p. 201 — 202° and 152° can be obtained in the 
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rtioQS 1 ;li:, by 'BkakiDg aa ethereal' eolation of 'carophylIene» 
'*lvcol with a.few drops of concentrated sulphuric acid and oxidising tha^ 
^nltiog oil' with 8% permanganate solution. 4 

' yfhen the glycol is oxidised with permanganate, the only acid, 
L^act formed is the one with m. p. 171°. The statement that 
acids, m. p. 201 — 202 ° and 162°, are formed is incorrect, as', 
'{heir formation in previous experiments was due to the fact that the 
..trml had been kept for some time and had undergone change. i 
. J. J. S. ; 

Rotatory Power of Pinene Hydrochloride. Gustav* Vavou 
ICmpt- rerid., 1910, 180 , 1428 — 1490. Compare this vol., i, 400; 
Ablatrbm and Asehan, Abstr., 1906, i, 442). — A comparison has been 
imade in the case of a nuntber of fractions obtained by crystaliisatioA 
'of the hydrochlorides from French, German, and American 
turpiotines between the rotatory power of the hydrochloride and' 
that of the corresponding pinene and of the product of hydrogen- 
ation. The results are given in tabular form, and show that a- and 
jS-pinene yield equal amounts of the same hydrochloride. Similar 
results have been obtained from a study of the hydrobromides. 

W. 0 . W. , 

Oxidation of Camphene with Ozone. Gael D. Haemes and 
JoHH Paluen (Ber., 1910, 43, 1432 — 1434. Compare Semmler, 
Abetr., 1909, i, 170). — When an acetic acid solution of pure camphene 
is treated with ozone at 10 °, and the solution of the ozonide then 
bested on the water-hath, t both dimethylnorcampholide— 50% 
(Komppaand Hintikka, Abstr., 1909, i, 301)— and camphenilone are 
obtained. 

' Toe dimethylnorcampholide (S-hydroxycamphenilonolactone) and 
not the free hydroxy acid is regarded as the direct product of 
decomposition, and its formation is attributed to the peroxide 
decomposition of the ozonide into peroxide (I), which is transformed 
readily into the isomeric lactone (11) (compare Harries and Franck, 
Abstr., 1909, i, 132), 

The formation of this lactone is in harmony with Tiemann's 
camphene formula (III), and the conversion of bornyl chloride into 
camphene involves a pinacoline transformation. 


CMe.,-CH.,-CH„ 

I ' CHj I 

'>6 CH-OH,, 


CMe,-CH-CH, 

I * I I ^ 

V 

CO— CH-CH.. 


CMe., CH-CHj 

1 ' va,! 


c(:cHj)-ch-ch2 
(I.) (ii.) (III.) 

Camphenilone was isolated as its seeiMcarJocoas, CjoUi^ONj, BQ. p. 
222-223°. J. J. S. 

Ltjango CopaL M. Willner {Arch. Pharm.f 1910j 248. 
265^270). — Luttiigo copal, acid number 106 '4 — 114*S (direct), 
IU‘ 8 — 120*4 (indirect), and saponification number 126*0 — 134*4 (hot), 
U2‘8 — 154’0 (cold, after twenty-four hours), dissolves completely ii 
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^quinoliDe. In its examination it is extracted first h 
etiier, whicb dissolves 74*9%, and then with ether-alcohol wh' h 
dissolves the remainder with the exception of about 9%, couaisting* qI 
inorganic matter containing sodium^ pota^mh, calcium, magnesiu 
iron, and silica. ’ 

The ethereal abstract is treated successively with 0*5% ammoniu 
carbonate, sodium carbonate, and sodium hydroxide. From the ammon 
ium carbonate solution about 30% of crude acids have been obtained 
from which the following have been isolated. a-Loa7igocopal{c acid 
OjoHggOj, m. p. 134®, a monobasic acid containing one ethylenicHnkinp* 
forms a lead salt insoluble in alcohol, and has acid number 
164'0 — 158‘2 (direct), 164*9- ;165*8 (indirect), saponiBcation number 
177'2 — 177'8 (cold), 180*0 — 181*4 (hot), and iodine number 78 ' 4 — 804 
^‘Loangocopdic acidy CjgHggOj, m. p. about 56°, a monobasic acid 
containing one ethylenic linking, forms a lead salt soluble in alcohol 
and has acid number 192T — 194‘3 (direct), 198*2 — 199*9 (indirect)' 
saponification number 203*5 — 204*7 (bot), 199*4—201*3 (cold), and 
iodine number 105*3 — 109*4. 


Loangocopalolic acid, CjgHg^O.,, m. p. 60®, obtained from the crude 
acids isolated from the sodium carbonate extract, has acid number 
186'1 — 187'3 (direct), 191*2' — 193*4 (indirect), saponification number 
192'3— 196'0 (hot), 199*1 — 200*2 (cold), and iodine number 88*7— 88'1, 
and forms a lead salt which is insoluble in alcohol. 

From the ether-alcohol solution, 0*5% sodium hydroxide extracts 
pdoangocopal resin, m. p. 200®, which is insoluble in hot 

alcohol, and loangoccpatinic acid, m. p. 165®, which is 

soluble in hot alcohol, and has aci«h number 146*2— U8'7 (direct), 
153*2 — 164'3 (indirect), saponification number 161*5 — 163*2 (cold), 
166*7 — 168*9 (hot), and iodine number 70*2 — 71*6. C. S, 


Sierra Leone Copal. M. Willneb {Arch. Pharm,^ 1910, 248, 
285 — 293).— Sierra Leone copal, acid number 108*6 — 114*4 (direct), 
121*2 — 126-6 (indirect), saponification number 145*9 — 150*1 (hot), 
142*8 — 146*7 (cold), dissolves completely in quinoline. In its 
examination it is extracted first by ether, which dissolves 63*4%, then 
by ether-alcohol, which dissolves the romainder with the exception of 
about 7%, the inorganic constituents of which contain sodium, 
potassium, calcium, magnesium, and silica. 

The ethereal extract is treated successively with 0*5% ammonium 
carbonate, sodium carbonate, and 1% potassium hydroxide. From the 
crude acids isolated from the ammonium carbonate solution, ?eca 9 co;)a?ic 
add, m. p. about 142°, has been obtained as an amorphous 

powder j it acid number 136*4 — 138*0 (direct), 142*3 — U4*2 
(indirect), saponification number 160*6 — 151*5 (hot), 154 * 0 — 155*7 
(cold), and iodine number 64*8 — 65*2, and forms a lead salt which is 
in alcohol, LeomcopaloUc acid, m. p. aboqt 133°, 

from the crude acids isolated from the sodium caiwo&te 
has acid number 157*9 — 159*6 (direct), 164*4 — 165*2 (indi^k)i 
^|£|«^.eation number 171*4— 173*0 (hot), 176*7—178*6 (cold), and 
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iodine number vo*v^79‘6, and forms a lead salt which is insoluble 

in alcohol. ^ ^ 

yrom the ether-alcohol solution, 0*1% sodium hydroxide extract? 

, ynecopdlinie acidf 0j4Hj^Oj, m. p. about 184®, which has acid number 
iS7'9 — ^190‘1 (direct^ 194‘0 — 195-5 (indirect), saponification number s. 
265'5— 207‘5 (hot), 203‘2 — 206 6 (cold), iodine number llO-u — lll'T, - 
and forms a lead salt soluble in alcohol, and ^-leonecopal resiiif* 
C .HjsOfi. ni. p. about 195®, a white, amorphous powder insoluble in 
ether. C. S. 

Gluooside of Ecballium elaterium. Aemand Beeg (Bull. Sun? 
cAtw.i 191^1 [^'^]' — 'i'he author has stated previously^ 

(Abstr., 1898, ii, 447) that elaterin exists in fruit of the squirting'^ 
cucumber for the most part, if not entirely, in the form t>f an,^ 
amorphous, yellow glucoside, C34H4gOj2» which is decomposed by in'-' 
specific enzyme, elaterase, also occurring in the fruit, yielding elaterin"5 
&nd dextrose. Power and Moore (Traus., 1909, 95, 1985) were unable? 
to confirm the existence of this glucoside. The author has the3;efore‘"' 
repeated his experiments, and has confirmed his previous results, i 
When boiled with dilute sulphuric acid the glucoside is hydrolysed, 
yielding acetic acid, dextrose, and a resinous product, probably con-r 
sisting of anhydroelateridin with some impurity . (compare^ 
Hemmelmayr.^Abstr., 1906, i, 973). T. A. H. 4 

Action of Silver Oxide on Elaterin. Abmand Besq {Cmpt 
rend., 1910, 160, 9SI — 983). — Dry silver oxide is -without action on 
elaterin ; in presence of water, however, it brings about simultaneous* 
oxidation and hydrolysis. The chief product is an amorphous, yellow 
substance, elakndoquinone, which is insoluble in alkalis, 

and does not develop a coloration with ferric chloride. The yellow 
colour is discharged by hydrochloric acid. Acetic acid, together with 
small quanlitiesof a phenolic compound and an acid of unknown com- 
position, have also been recognised amongst the products of the/ 
reaction. With elateridin, silver oxide yields traces of a substance; 
insoluble in alkalis. I 

These observations throw doubt on the view that elaterin is aa^ 
aldebydic compound. W. 0. W. M 

(x 

Chlorophyll. IX. Oxidation of Chlorophyll Derivatives*): 
^ Richabd WiLLSTATTEE aud Yasuiiiko Asahina (ilnwafew, 1910,373,. 
227—238. Compare this vol.,i, 126), — Phyllopoi-phyrin, pyrroporphyrin, 
rhodoporphyrin, and phytochlorin, -when oxidised with lead dioxide and 
sulphuric acid, chromic acid, or Caro’s acid, yield hematic acid and 
Eiethylethylmaleinimide (compare Kiister, Abstr., 1901, i, 58,298; 
1906, i, 337), together with smaller decouqwfiition products, such as 
acet^ acid and carbon dioxide. The quanlities of hsematic acid and 
ineylethylmaleinimLde formed have been carefully estimated, with 
th|^sult that one mol. of a porphyrin dm'ived from chlorophyll is 
found to yield 1 mol. of lueiuatic acid and 2 mols, of metbylethylmalein- 
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153$)'^* and does not yield methylethylinaleiMmjde, it ' fdllowa that ! 
Imst two of the four pyrrole nuclei in h»min are different from th 
In the n^hyrins derived from chlorophyll. / W. H 

??• Determination of the Constitution of the Coumara 
'Ketones. Charles Maesohalk (iJer., 1910, 43, 1695 — 1700 r; 
^We Abstr., 1907, i, 950). — A direct proof of the constitution of t? 
|!Ouinaran ketones was sought in the opening of the oxygen ring but 
this does not readily take place. Coumaran, after heating with 
hydriodio acid, has the ring opened, forming o-ethylphenol, but 
,2-phenylcoumaran behaves altogether differently. It is now shown 
that bensylcoumaran, after heating with hydrogen iodide and sub- 
sequent treatment with alcoholic hydrogen chloride and zinc dust 
forms hemyl-o-elhylphenol, CHjPh-OjIIjEfOH, a colourless oil, b. p’ 
323°/718 mm. By the action of methyl sulphate this is converted 
into p-benzyl-o-ethylanMe, CHjPh-CjHjEt-OMe, a colourless oil, b. p 
308 — 3l2°/720 mm., n = l’566. This constitution was established by 
the synthesis of the compound from o-ethylanisole, which was converted,! 
into the p-benzoyl derivative, and this reduced with sodium and alcoho# 
to p-benzyl-o-ethylanisole. It is, therefore, established that on coupling 
aromatic acid chlorides with coumaran, the acid residue enters iqtbe 
para-position (4) to the bridge carbon atom. E, p, 

Preparation of Thionaphthen Derivatives. Badische Asilie- 
& Soda-Fabrik (D.R,.P. 221465). — When compounds having the 
S*CH^^CH*a5v^ ^ 

general formula r h q whereK is a substituted benzene 

or naphthalene residue, Rj a metal, alkyl or aryl group, are heated in 
the presence of alkalis or alkyloxides, either with or without the 
addition of such reducing agents as zinc, iron or sodium hyposulphite, 
they yield substantive dyes of the thionaphthen series. 

^Oxij’{\ytkiosalicylicu€id is prepared by heating an intimate mixture 
of acetylene bis-o-thiolbenzoicacid and sodium hydroxide during half an 
hour at 230 — '230®, whilst the corresponding naphthalene derivative 
is similarly prepared from acetylene-bis-l-thioI- 2 -iiaphthoic acid. 

F. M. G. M. 

r'- Agmatine. Albrecht Kossei, {Zeitsch. phyml. Ckm., 1910, 66, 
257“ 251). — Agmatine, is a base which can be obtained from 

h^ing spawn after treatment with sulphuric acid at 4 atmospheres, 
pressure in the autoclave. It was finally obtained as a crystalline 
aurichloride, or sulphate, and analysed. It is formed from arginine, 
and differs from it by CO 3 . This is .«howD in the following formula : 

NH 5 *C(NH)-NH*CH 2 -CH 5 ,»CH 2 -CH(NHA-C 02 H arginine. 

,, 2 !lH 2 *C(NH)*NH'CH 2 'Cfl 2 -CH 2 -CH 2 *NH 2 agmatine. 

W. 

Berberine. I. Berberrubine. Gdstav Fhebiohs {Arch, 

1910, 248, 276 — 284). — Berharntbine, m, p. about 2^®, is 

^tained by heating a mixture of berberine hydrochloride and tarb- 
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for half ahvh^ 200®, poaring the partially cooled mass into . 

water, and extracting with chloroform j the 
crude base obtained by the evaporation 
of the chloroform is purified through the 
hydrochloride. The pure base separates from > 
water in dark red leaflets and flat needles 
containing ; the anhydrous substance 
is almost black, and has an extraordinary , 
power of absorbing water, Berberine hydr- - 
iodide is obtained by the addition of ; 
methyl iodide to berberriibiue, which behaves 
like an internal phenoxide of the annexed 
constitution, assuming that the elimination of methyl alcohol from 
berberine occurs at the nearest methoxyl group. 

The basic character of berberrubine is not great; it forms yellow, v 
crystalline salts with strong acids, of which tho hydrochloride and the : 
rulphate are described; these are easily decomposed by alkali^' 
iiyiiroxidea or carbonates, or by ammonium hydroxide. The base " 
is reduced to colourless tetrakydroberberrublne, m. p. 

167—168®, by zinc iu the presence of sulphuric and acetic acids. 

0. S., 


CHa-O 

KX 


OMeJ 




I I 
\/\/\/ 

* bis 


[J, 


The Alkaloid of Pseudociochona africana. Hydrolysis by 
Alkalis. Eaf^-jST Foubnkau {Compt. rend.., 1010, 150, 076—978. ‘ 
Compare Abstr., 1900, i, 600). — ^The new alkaloid recently obtained ' 
from the bark of Peetuiocinchona a/ricaHa closely resembles yohimbine 
except in its optical rotatory power. Sodium ©thoxide in alcoholic 
solution converts it into an acil, isomeric with the com* 

pound obtained in the same way from yohimbine (Spiegel , Abstr., 1 903, • 
1,274). This substance crystallises from alcohol in slender, brilliant . 
needles, m. p. below 300®, and is obtained in a hydrated form when 
precipitated by acids from its solutions in alkalis. The silver salt, 
CjfHj,30yNgAg,H20, ia a yellow powder. W. 0. W. 


Corycavine. G. Otto Gaebel (Arch. Pharm., 1910, 248, : 
207—200). — In addition to the twelve alkaloids which have already 
been isolated from t-he rhizomes of Conjdalift cava, the author has 
obtained a small amount of yet another alkaloid, (?), m. p. 

193—194®, [a]n 100® in chloroform, the hydrohromide of which 
decomposes at 224°. 

It is noteworthy that protopinc has never been isolated from 
^'ydidis cava, although it is present in almost all other species of the 
Tapaveractm, and is regarded by Schmidt as the parent of the other 
Papaveracete alkaloids. 

Having at his disposal a large quantity of crude material, the 
author has worked up 50 grams of crude corycavine, which is finally 
purified by crystallisation from hot alcohol-chloroform j the mother 
iKjiio^ontains the new alkaloid, ,m. p. 193—194°. 

physical and the chemical properties of corycavine 
reco|||^ by previous investigators are confirmed by the author ; the 
jn. p. is given as 218—218°, and the aurichlw'ide, CggH^jOfiN.HAuCl^, 
^ p. 178 — 179° (decomp.). The absence of hydroxyl and of 

VOL. XCVIII. i. Ml 



] i. 502 '‘J ABSTRACTS OF CHEMICAL PAPERS. 


■ methoxy-groups is confirmed. The presence of at one methylene 
;:,dioxy-group is proved by Weber and Tollens' process. The nitrosre 
is monomethylftted, and is present as fcervalenfc nitrogen in a mono- 
'' cyclic system, as is proved, not only quantitatively by Herzig and 
;; Meyer’s method of estimating methylimino-groups, but also by the 
behaviour of coryeavine methiodide, which, submitted to Hofmann’s 
process of exhaustive methylation, yields successively coryeavine- 
methine, corycavinemethine methiodide, and a non-nitrogenong 
amorphous substance and trimethylamine. Corycaviriemthine ’ 

m. p. 153 — 154°, is obtained by heating coryeavine methiodide with a 
large excess of concentrated sodium hydroxide. It separates from 
alcohol in white needles, develops with concentrated hydrochloric acid 
an intense brown, then green, and finally deep blue coloration 
decolorises bromine, and yields by heatiiig with methyl iodide 
corycaviiiemethme methiodide, C 2 JH 2 J 0 ^JN 1 , m. p. 218 — 219° (decoinp.), 
which is converted by distillation with concentrated sodium hydroxide 
into trimethylamine and an amorphous substance, which does not 
contain nitrogen aud is practically insoluble in the usual organic 
solvents. 


Corycaviuet suspended in 100 times the quantity of water, and 
submitted for five to six days to reduction by hydrochloric acid and 
zinc dust at the temperature of boiling water, yields a mixture of two 
bases which partly remain in the liquid and partly separate as zinci* 
chlorides. One of the base-s, which is soluble in ether, is a tertiary 
base, C 22 H 2 JO 4 N (1), m. p. 125°, which forms well crystallised salts, 
contains a mcthylenedioxy-groiip, has a molecular weight of 368 by 
the ebullioscopic method in chloroform and also by the analysis of the 
aurichhride, and is probably formed at the expense of a methylene* 
dioxy-group in coryeavine, which therefore contains at least two such 
groups. The other base, the salts of which are not decomposed by 
ammonium hydroxide, is isolated by treating the hot aqueous solution 
of the zincichlorides (or the original mother liquor) with ammonium 
hydroxide, extracting the soluble base with ether, filtering the aqueous 


solution, acidifying it with acetic acid, and treating it with concentrated 
potassium iodide, whereby the kydriodide is precipitated. The hromide.^ 
nitrate, and aurichloride, m. p. about 185° (decomp,), are described. 
The pure base has not been analysed, hut the intensely bitter taste of 
its salts, their stability to alkalis, and the formation of a new tertiary 
base by boiling the chloride with sodium hydroxide, indicate that the 
base is a quaternary ammonium hydroxide or a betaine thereof. 

The oxidation of corycavinemethine in acetone at 0° by potassium 
permanganate yields, in addition to a small quantity of a hast, m. p- 
195— 196°, an acid, C^sHj^OjN, m, p. 110—111° (decomp.), which is 
apparently monocarboxylic. 


Papaverine and Cryptopine. Ame Pictet and Gl H. K^meks 
\Befr., 1910, 43, 1329 — 1335). — Commercial papaverine sh^ a 
-characteristic deep bluish-violet coloration with cold concentEted 
sulphuric acid, and gives more or less charactei-istic colorations with 
ot^r alkaloid reagents. Synthetical papaverine, however, gives none 01 
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these colorations. Commercial papaverine can be readily purified by 
ineMis of the acid oxalate, CjjH 2 , 04 N,H 2 C 204 , which crystallises in 
stellar aggregates of needles, m. p. 196^^. The papaverine obtained 
from thia *’7 ™®ana of sodium hydroxide no longer gives the colour 
reactions which are due to admixture to the extent of 4% with another ■ 
alkaloid, cryptopine (compare T. and H. Smith, FJiarm. J., 1867, [ii], 
8 , 596, 716 ; Hesse, this Journ., 1871, 1065). 

Cryptopine crystallises in hexagonal prisms or plates, p. 218°. 
The dichromate forma minute, yellow prisms ; the picmte forms long 
needles, grouped like a paint-brush, m. p. 215°; the merauriG/doride is 
colourless, m. p. 185° ; the aurvddoride crystallises in brownish-yellow 
needles, which blacken at 200°, m. p. 205°; the platmicMoride forms 
yellow, concentrically-grouped needles, rn. p. 204" (decomp.). 

Cryptopine is a saturated base, and is not attacked by hydrogen ; 
the stannichloride crystallises in needles, m. p. 190° (decomp.). It 
contains two methoxyl groups and one methyl attached to nitrogen. 

It probably contains the methylenedioxy-group, CH 2 <qI, us it gives 

a gwen coloration and the characteristic absorption spectrum with 
sulphuric and gallic acids. It contains neither phenol nor alcoholic 
hydroxyl, nor a keto-group. E. F. A. 

Compound of Acetylbromoglucose and Pyridine. Emil 
Fischer and ^,£fl.RL Raske 1910,43, 1750— 1703).— Analogous 
to chlurodimethyl ether, /3*acotylbromoglucose combines with pyridine 
to form telra-acetylglucosepyridinium bromide. This crystallises in 
colourless, obliquely-cut prisms, m. p. 174“^ (corr.),[a]p - 6-43^(±0'2°). 
The crystallisation is greatly facilitated by the addition of a little 
phenol to the reaction mixture. The aqueous solution is neutral 
towards litmus, and reduces Fehling’s solution only very feebly. 
When shaken with silver oxide, the free base is obtained, and remains 
as a syrup on evaporation. The only sparingly soluble salt is the 
hydrogm/errocyanide^ crystallising in stellar aggregates or bunches of 
needles, which are at first faintly yellowish-green, but become blue 
after a time or on crystallisation from hot water. 

In addition to the crystalline tetra-acetylglucosepyridinium bromide, 
an amorphous, probably stereoisomeric, product of different rotation 
18 obtained. E. F. A. 

■ Salts of a Hexa-acetatotripyridinetrichromi-Base. Rudolf F. 
Weinland and Ernst Gussmann {Zeilsch. anorg. Chem., 1910, 67, 
167—182). — When pyridine is added to a concentrated solution of 
heia-acetatotrichromic diacetate (Weinland and Rinkelacker, Abstr., 
1909, i, 757) and the solution is warmed, the diacetate of a new base 
containing 3 mols. of pyridine is obtained. The mother liquor contains 

basic acetate, Crn(OAc)a(OH),,9flgO, which will be described in a 
further communication. 

Th^iacetate is obtained free from the accompanying pyridine 
acetate by precipitating with sodium acetate, and serves for the 
preparation of the other salts. All of these contain six acetic 
residues, whatever be the conditions of preparation, and these 
i^sidues are therefore considered to form part of the cation complex. 

mm2 
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^e'saltf’witli colourlesa acids are pale "greenj. tat concentrateij 
^liltions are dark red, becoming pale green on dildtidn. Some ot the 
jsalts are very sparingly soluble. The secondary and tertiary salts 
•lave an acid reaction, but the primary salts are neutral. The base 
|may be prepared by the action of silver oxide on the iodide, and forma 
fjp unstable, alkaline solution. 

® Jlexa’aeetaloiripyridiTieirictirtmie triaatals, 

- (OAc),-| 

Crj 3Py OACs,7HjO, 

. .. 

I prepared by precipitating the crude acetate with sodium acetate and 
racetic acid, forms smili, green needlas, readily soluble iu water. The 
' mono- and di-acotates were not completely separated. The wdiii 
- (OAc)en 

Crj 3Py T, prepared by precipitation of the acetate solution with 

c- (OB),J 

potasrium iodide, forms almost insolnble, very pale green crystals. 


The cliloridt-acetate, 


(OAc), 

Cr 

OHj 

_ Oil 


Cl 

OAc’^^2^’ P'f^cjpitated by an 


excess of sodium chloride. The 7iUrale, 


NO^pSHA 


- (OAc)„- 

Crs 3Py 

very sparingly soluble, one part dtssolving in 316'9 parts of water. 

- (oAc)r' 


The nilrale-acelate, 


Cr, 


3Py 


2 OH., 

on" 


ojn 

; the platinicldoride, 
{OAc)e 


■ (OAc) 
Cr3 3Py 
_ (OH)J 


^PtClj ; the utannichloride, 


Cr, 


3Py 

OHj 

OH 


SnCIs.THjO; 


the permanganate, j Cr, 3Fy jMnO^.HjO ; the feiricyamde, 

i. '(OH),^ ! 

(OAc)^ i 

Cr^SPy ire(CN)„,9HjO, 

L (0H)2J 

and the chromais have been analysed. A number of other salts 
are briefly described. 

[With E. BOttner] — A mraonia may also be introduced, by passing 
the gas into an alcoholic solution of hexa-acetatotrichromic diacetate. 
The sparingly soluble ]iexariicd,alolriammim4ri<'.hroinic iodide, 

r (oAc)ri 
I CrjSNH. 1 1. 

1 (OH), 

les the pyridine compound. 


C. ^D. 

* Course of the Priedel-Craft Beaotion with UnsymmetriMl 
Polycarboxylic Acids. II. Alfred Kirpal [MonaddSh., 1910i 6 , 
295-^9. Compare Abstr., 1909, i, 509). -Unlike the case ot 
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ciochomeronic anhydride {toe . «/.), the addition of benzene to quinolinic ’ 
jubydride in the presence of aluminium chloride yields only one’ 
product, namely, S-benzoylpicolinic acid in 92% yield. The otherf 
product, ^hvbzoylmcoUnic o^, CsNH^Bz'OOgH, m. p. 176°, which is * 
jioti formed or only in inappreciable amount in the preceding reaction,^ 
can be prepared from benzene, 3-methyl quinolinate-2-chloridB and 
aluminium chloride. C. S. : 


New Trimethylenepyrrole Derivatives. II. Mario Guiglibno: 
(iWt. Accad. Sci. Toidno, 1910, 45, 449—4(38). — The hydrolysis of 
the «- and ^-forms of 3 ;5-dicyano-4-iiiothyi-4-ethyltrimethylenedi-,. 
carbonimidc (compare this vol., i, 427) by 2 or more moU. of sodium 
hydroxide in dilute solution at the ordinary temperature consists of a 
reaction with 3H^O, two isomeric mono-amides of 3 ; 5-dicarboxy-4-j, 
uietbyl-4-6tbyltrimethylenedicarboDimides, 

XTXT /CO.C{CO-N HA ^ i 

being obtained. 

The complete hydrolysis of the second cyanogen group to carboxyl is 
accomplished only with difficulty. It is hence evident that tertiary 
nitriles, which are usually regarded as hydrolysable with difficulty, can 
be very easily hydrolysed in certain caRe.s. The influence of alkyl 
groups or neg iive radicles in hindering the hydrolysis of the cyanogen 
group is not general, or at any rate varies considerably according to 
the nature of the fundamental nucleus. The iminic group is perhaps 
more resistant to the action of alkali than is generally believed, and in 
some cases may exhibit very marked stability. Whilst the iminic 
hydrogen possesses a very feeble acid character when the neighbouring 
atoms or groups are neutral or nearly so, this character seems to be • 
influenced regularly by the introduction of more active substituent 
groups, being increased by highly electronegative gr oups like cyanogen, 
and diminished to the vanishing point by the proximity of one or more ; 
acid groups. 

The a-amide, C^qH^ 2 ^ 5 ^ 2 ' pi’ep^^red from a-3 ; 5-clicyano-4-methyl-4-’^ 
ethyltrimethylenodicarbonimide (ra. p. 247—248°), forms cWurless, " 
rhombic prisms, m. p. 194° (decomp.) or 232—235° (Maquenne block), 
it behaves as a dibasic acid weaker than phenolphthalein ; the 
amnumium hydrogen^ soiiiumy and silver (CjQHj(j 0 gN 2 Ag 2 , 2 H 20 ) salts ' 
were prepared. ■ 

The )S-isomeride, prepared from the corresponding - 

tnmethylenedicarbonimide derivative, forms shining crystals, m. p. 
206° (decomp.), decomposes instantaneously on the Maquenne block at 
280°. The silver salt, CjjjHjf^OjNgAgg/^HqO, was prepared. 

The amide of Z'CwbQxy-^-Tmthyt-i-ethyliTiriMthyle'Mdicarhonimidiy 
AO.CH s. 

^/CMeEt., prepared by heating the a-mono-amide 

of the dicarboxy -acid (m. p. 194°) at 165 — 170°, forms shining crystals, 

p. 141 — 143° or 142 — 14.3° (Maquenne block), and has a feeble 
acidic character j its silver salt, analysed. 

Thfia-dtcarioa^-ctcid, forms small, white 
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needles ( + 2HjO), decomposing instantaneously on the Maqueone 
block at 182 — IBS”, and is dibasic towards phenolphthalein, being the 
only compound of the series in which the inunio hydrogen of the 
pyrrole ring exhibits no acid reaction ; the sodium hydrogen salt was 
analvsed and various other salts prepared. 

CO*CH 

ai-Methyl-i-ethyliriimtkylenedimrbonimide, 

prepared by heating the above dicarboxy-acid, forms slender, nacreous 
.laminae, m. p. 61 — 68°, and exhibits extremely feeble acid properties ■ 
when its solution is neutralised, it gives precipitates with salts of the 
heavy metals. T. H. P. 

Dihydrowoindole Bases. Julius von Braun 1910, 43, 
1353 — 1360. Compare Abstr., 1907, i, 960 ; 1909, i, 507). — A tertiary 

dihydroisoindole, was sought in which the alkjl 

re.sidue E, in presence of cyanogen bromide, was less firmly attached 
to nitrogen than the xylyl residue of the ring. This xylyl residue is 
found to take up a position between benzyl and methyl in its attach- 
ment to nitrogen ; accordingly in the case of i(''-methyl- and jV-etbjl- 
dihydrotjoindoles the ring is opened by cyanogen bromide. IVtReiiryl. 
dihydroisoindole under the same conditions has the benzyl eliminated 
to some extent. A^-Allyldihydroisoindole is transformed into iV.cyauo- 
dihydroisoindole. 

o-Xylylmethylaniline, prepared by the interaction of methyl, 
aniline and o-xylyl bromide, forms a clear liquid, b. p. 200°/35 mm,, 
m. p. 34"; the picrato has m. p. 110". Jt interacts with cyanogen 
bromide in sealed tubes at 100°, forming a mixture of phenyl-o-xylyl- 
cyanide, pbenylmethylcyanamide, and w-bromo^r-xylene. 

Benzyldibydroisotiidole is a colourless oil, b. p. 185 — 186°/10 mm,; 
it reacts with cyanogen bromide, forming the quaternary ammonium 

bromide, 0eH,<®*>N{0,H,).,Br, ra. p. 220°. It also in part 
decomposes into benzyl bromide and 'l^‘Ci/anodik>/drQisoindole. 

AllyUfhydroisomdole, C«H,<^g“>N-C 3 H 5 , prepared by the reaction 

of xylylene bromide and allylamine in chloroform solution, has h, p. 
125°/17 mm. It foi-ms an oily yiarale and a methiodide, m. p. 131°. 
It reacts very energetically with cyanogen bromide, forming ally! 

bromide and cyanodihydroisoindok, CjII,<^pg*]!>N-CN, which forms 

colourless crystals, m. p. 80 — 81°. Boiling for a short time with 
25% sulphuric acid converts it into dihydroitioindoUcarhox^jlmm, 
CflH,<^^2>N'C,0-NH2, m. p. 183° Further hydro]ysi.s yields 

dihydroisoindole, b. p. 213—214°, previously prepared synthetically by 
Gabriel (Abstr., 1893, i, 347). 

, i)erivatives of Tetrahydroquinoline. II. Franz Kukckbli- 
W. Theopold] (Aw. deut. pharm. Ges., 1910, 20, 214 — 225).— T e 
* Work ‘described in the first part of this research (this vol., i, 429) is con 

tinu^id, bromomethyltetrahydroguininunazole, dibromotetrahydroquino- 
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“>“807 their derivatives being described. It 
)ij6 been pointed out already {loe. eit.) that the end product of the 
rednction’of 6-bromo-8-nitro-l-acelyltetrahydroquinoline is a bromo- 
jehydro-base of the class that Bamberger and Wulz have called “ quin- 
iminazoles” (pm<[uinolineazoles) (Abstr., 1891, i, 1255). The reduo- 
don can be effected by tin and hydrochloric acid, as described already, 
or by means of zinc dust and acetic acid. 


i-MtthylS 


< 


)17-CM0 
Br 


, p. 165°, 


separates from light petroleum in colourless crystals, and shows none 
of the characteristic properties of a tetrabydroquinolinA derivative. 
The hydrochlm-idt, m. p. 253°, ebtained by the action of hydrogen chloride 
on an ethereal solution of the base, crystallises in faintly yellow needles. 
The phtiniclilmde, m. p. above 300“ is a brown, amorphous product. 

On bromination in acetic acid, tetrahydroijuinoline furnishes 5; V- 
dibromotetrahydroquinoline hydrobromide, m. p. 185“, which forma 
colourless crystals, and on addition of alkali to its solution in warm 
water yields the dibromo-base as a yellow, non-volatile oil. The 
hydrochloride, m. p. 178“, forms colourless crystals, and t4e platini- 
chloride, m, p. 210“ (decomp.), crystallises in small, brown needles. 
This dibromo' ttrahydroquinoline is probably identical with that of 
Hoffmann and Kdnigs (Abstr., 1883, 1145). 

5-.7-Dibromo-S-nitroqumoline, m. p. 180“, prepared from 8-nitro- 
quinoline (Knlippel, Abstr., 1896, i, 391) by heating it at 130“ with 
water and bromine (2 mols.),’ crystallises from alcohol in minute, almost 
colourless needles. It cannot be further nitrated, and the bromine atoms 
are not reactive. The substance is scarcely basic, but although it forms 
no hydrochloride, a brown, microcrystallioo plaiiniehloride, m. p. 265“ 
(deeomp.), can be obtained by adding platinum chloride solution, 
saturated with hydrogen chloride, to a solution of the .substance in 
alcohol, also saturated with hydrogen chloride. On heating at 230“ 
with alcohol, saturated with ammonia at 0“ 5 : 7^ibromo-8-nitro- 
quinoline is converted into tlio corresponding dibromoaminoquinoline, 
m. p. 127“, already obtained by Claus and Ammelburg (Abstr., 1894, 
1, 553), The acetyl derivative of this has m. p, 172“, and the bmxoyl 
derivative, m. p, 155 — 156“ 5-BrotuoS-uUr<hh-7uethylquinoline, m. p, 
''y heating 8-nitro 6-methylquinoline (Kniippel, 
Abstr,, 1896, i, 391) with bromine in a closed tube at 130“, forms 
small, colourless crystals from a mixture of .alcohol, ether, and benzene, 
t does not furnish a hydrochloride, hut gives a platinichlorUe ; the 
romme atom is not attacked by aqueous or alcoholic alkali at 250“ 


T, A. H. 


1 Kuf Benzothiazole. Emil Besthohn (Ber., 1910, 43, 

9 1526). — l-Imino-2-methylhcnzothiazoline, 


(Huprshoff, Abstr., 1903, i, 866), obtained by the action of bromine on 
» lorotorm solution of os-phenylmethylthiocarbamide, is identical with 
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Wiiclier and Besthorn’s phenylmetKyltbiocarbizme. With nitrous acid 
.Ht yields a «tfo*o«o-derivative, which crystalliagg 

?iQ slender, yellow needles or compact, red crystals. When nentl 
iheatedj it decomposes at about 147“, but when heated rapidly explodes 
:at 152°. It reacts with concentrated hydrochloric acid, yielding 
i^^trous fumes, and when its xylene solution is boiled, nitrogen is 

Evolved and %’mzihjlhmzolhiazolone^ is formed 

|Thi8 compound crystallises from ether in compact prisms, m. p. 750 
?and yields salts with concentrated mineral acids. It is decomposed 
'when boiled with alcoholic potassium hydroxide solution, and does not 
yield a phe^lhydrazone, 

2-Meihylbmxothiazolonehydrazone, > ClN»yH^. obtained 

by reducing the nitroso-derivative with zinc dust and acetic acid 
at 15°, crystallises in colourless, thin plates, m. p. 143 — 144° and has 
very feeble reducing properties at the ordinary temperature. Its 
hydrochloride is sparingly soluble in concentrated hydrochloric acid. 

The hnzylxdeno derivative, forms pale 

yellow plates, m. p. 163°, has but feebly basic properties, and gives a 
characteristic blue coloration with ferric chloride and a few drops of 
hydrochloric acid in aqueous alcoholic solution. J. J. S. 

Action of Alkalis on Aromatic Acid Hydrazidee. Theodor 
Cdrtius and Heinrich Melsbach [and, in part, Rissom] (/. pr. Ohm., 
1910, [ii], 81, 501 — 551).— Curtius observed (Abstr., 1900, i, 701) that 
the action of dilute alkali on dextrose and benzoylbydrazine in aqueous 
solution at the ordinary tempcniture produced, not benzosazones, but 
benzoylbenzylidene hydrazine, the dextro.'^e apparently playing no part 
in the reaction. The authors have now examined the reaction fully. 
A known quantity (about 3 mols.) of benzoylbydrazioe is dissolved ia a 
measured volume of water, .and a definite amount of sodium hydroxide 
(1 mol.) is added ; after a clefioito interval of time, the precipitated 
benzoylbenzylidenehydrazine is collected and weighed, its purity being 
checked by hydrolysing it by dilute sulphuric acid, distilling the benz- 
aldehyde with steam into a solution of hydrazine sulphate, and 
collecting and weighing the bcnzylideneazine produced. 

It is found that the presence of a small quantity of dextrose increases 
the yield of benzoylbenzylidcuchydrazine ; by increasing the amouQt 
,:;Of dextrose, the yield of the hydrazide is diminished. At 70° the 
yield of benzoylbenzylidenehydrazine is considerably less than at 40°, 
or at the ordinary temperature, but again the presence of dextrose 
exercises a favourable influence on the yield. When the amount of 
sodium hydroxide is increased to 3 mols., the authors find that in 
experiments in which dextro.se is pre.sent the product during the first 
four weeks is benzoylbenzylidenehydrazine, and during the next four 
weeks, benzylideneazine ; when dextrose is not present, the only 
product is the azine. 

The conversion of benzoylbydrazioe intohenzoylbenzylidenehydrazme 
also occurs in the presence of ammonium hydroxide, or, very slowly, id 
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that- of hydraziDe Jiydrale. The change also tokes place in alcoholic 
golution; in this aolvenfc the best yield, 47'9%, of benzoylbenzylidene- ; 
jiydrazine is obtained; the rest of the benzoylhydrazine Buffers^ 
iydrolyais, benzoic acid being produced. 

The reaction is explained by the elimination of hydrazine from two'. 
molecules of, benzoylhydrazine, which reduces one of the resulting, 
residues, whereby benzoylbenzylidenehydrazine is formed ; . J 

SKHBz'NHg N3H^-1-2 *NHBz — > ^ C 

*NHBz + *N;CHPh NHBz-N:CHPh. 

The hydrolysis of the last by water (2 mols.) yields benzoic aci^, v 
benzaldehyde, and hydrazine, from the last two of which benzyl- ’* 
ideneazine is produced, J 

The reaction represented by the scheme ; t 

CqH^B-CO-NH-NHj OgH^R*CO*NH*N:CH'CgH,Il 
has been examined in the case of other aromatic acid hydrazides. It-- 
is found that in aqueous or alcoholic solution in the presence of : 
sodium hydroxide the conversion takes place when K is m-NOg f/i-CI, ' 
p-Br, p-Me, o-NHg, o-OH, or yj-OMe, but not when K is 0 -NO 2 : 
orp-NOg. 

The following new compounds are described : o-N’Urohenzoijl-o-' 
nitrohenzylidernhydrazine, NOjj’CgH^’CO’NH'NICH-CpH^'NOg, ,m. p.-^ 
215®; the para-wowen’<fe, m. p. 274°; the melA^mmeride, rcu p. 248°; : 
'^omhenzoyl-'\bromobenzi/lideMhydrazin€, m. p. 232 — 233°; p-Jrowo* 
henzylidtniazin/, m, p. 209’5 — 210°; ta.-chlorohenzoyl-m-chlorohenzyl‘ 
idmhyirazint, m, p. 147 — 148°; m-ckl(frob6nzylide7ieazine, m. p. 
143 — 144° : Q-aminobmzoyl - 0 • aminoh&iizylidenthydrazine, m. p. 
188 — 189° ; o-hydroxybenzoyl-o-hydroxyh&nzylidtmhydrazine, m. p. 
277°; anisoylhydrazine, m. p. 136°; anmylanUylideiiekydrazine, 
mp. 171° C. S.,. ■ 

Relations between Constitution and Phototropy. Maurice 
Paboa and F. Gkaziani (Atli K. Accad. Lincei, 1910, [v], 19, i, 
489—495). — Tho relationship between constitution and phototropy 
observed with the tolyl- and napbthyl-hydrazones (Abstr., 1909, ,i,^ 
964; this vol., i, 135) is found to liold also with the xylylliydrazones^,; 
thus, the xylylhydrazine in which MerMetNgHj^s 1 : 3 : 4 yields non-1^ 
phototropic hydrazones, whilst when Me ; Me : N^Hg =1:2:4 the.' 
hydrazones are, in nearly all cases, phototropic. ^ 

£enzalde/iyde-! :3 \ A-xyhjlhfdrazonej CgHgMcj'NgHICHPh, forms 
ihining, yellow scales, ra. p. 86°, undergoes alteration in the air, and is 
not phototropic. 

Anisaldehyde-X : 3 : i xylyUiyd'iazom^ C,;H 3 Me 2 *NgIIlCH*CgH^*OMe, 
forms slender, yellow needles, m. p. 97°, changes in the air, and does 
Dot exhibit phototropy. 

Oinmm(ddthydt-\ :3:4-xyfy?Aydra2o»i«,CgHjMe2*iJ2^'C^'CE[ICHPh, 
forms lemon-yellow, non-phot.otropic crystals, m. p. 115°. 

OuminaMehydfA : 3 : ^ xylylkydrazom^ 

CeHgMeg-NgHICH’Cglf^-CHMe^, 
forms white needles, m. p. 76°, and is not phototropic. 

^ip^ronaldehyde-X : 3 : i-xylylhydrazone, 

CgHjMeg-NjHICH-CgHglOaiCHg, 

(forma fabtly red, non-phototropic crystals, m. p.__90°. 
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^ > ro&loWiWe-l : 3 ; i-xyly&ydratmu, 

lorms canary-yellow crystals, m. p. 99®, and is not phptptropic, 

, YmUlm-\ ■ 3 : i-xylylhydrazme, 

C,H 5 Me,-N 2 H:CH-CsH 3 (OH)-OMe, 
crystallises in slender, yellow, non-phototropio otystals, m. p. 99 “, 

Salwylaldehyde-l ; 3 ; i-xylj/lhydraame, 

C3H5Me,-N3H:CH-C5Hj-OH, - 
forms yellow needles, in. p. 86 °, and is non-phototropic. 

■ 1 : 2 ; i-Xylylliydrasdne, NHj-NH-GjHjMe^, forms yellowish-white 
needles, m. p. 57 °, and its hydroddoride, shining, white scales, m. p, 1970 
(decomp.). 

£mzaldthydt-l : 2 : i-xyhjlhydraKme forms a faintly yellow, crystal- 
line powder, m. p. 126°, and erhihits phototropy. 

AnisaldehyilfA : 2 ; i-xyhjlhydrazom crystallises in white, phototropic 
needles, m. p. 116°. 

Cinnamaldehyde \ : 2 ; i-xylylhydriKOne forms yellow needles, m. p, 
153°, and is non-phototropic. 

Cuminalddiyde-l ; 2 : i-xylylhydrazoM forms slender, yellow needles, 
m. p. 143°, and exhibits phototropy. 

PiperonaliUhycU-\ : 2 : i-xylylh^razone crystallises as a white, 
phototropio powder, m. p. 118°. 

^■Tolualdek)jde-\-2-A-xylylhydraiOM forms a canary-yellow, crystal- 
line powder, m. p. 135°, and is phototropic. 

Vanillin-i : 2 : i-xylylhydraam forms a white, crystalline, non- 
phototropic powder, m. p. 118°. 

SdicylaldehydeA : 2 : \-xylylhjdrasom forms yellowish, faintly photo- 
tropic needles, m. p. 157°. 

Piperonaldehyde-^-naphthylhydrazone (compare Kothenfusser, 
Abstr., 1908, i, 52) and vaniUin-lJ-naphthylhydrasone, m. p. 185“ 
(Kothenfusser, he. cU., gave 187°) are phototropio. 

f-TolmMyde ■ /3 - napkthylhydmzone, 
crystallises in faintly yellow, phototropic scales, 111 . p. 188°. 

Salicylaldehyde - ^ - luiphtiylhydmzoM, 
forms dirtv-vellow needles, m. p, 187°, and is non-phototropic. 

- T. H. P. 

laatinanils. II. Derivatives of Thionaphthenquinone. 
Rudolf Pujimebee [Ber., 1910, 43, 1370 — 1376. Compare this vol, 
i, 77 ).— The methylene group of 3 -hydroxy-l-thionaphthen reacts even 
more smoothly than that of indoxyl with alcoholic solutions of aromatic 
nitroso-compounds iu the presence of sodium hydroxide, thionaphthen- 
quinone- 2 -anils being formed in good yield, together with a very 
small amount of “ thioindigo.” In this way thionaphthenqumone- 
2 -anil is obtained from nitrosobenzene ; thimaphthenquinone-f-dimthyl- 
amno-2-anU, m. p. 176°, from ;)-Tiitroso- 

^slim#Jiylaiiiline ; 5-7MtA^/t/iiompAtAengrui7i07K-]^dmeth^lamino-2-aftil, 
‘m; |fi -200°, from 3-hydroxy-5-methyl-l-thionaphthen ; 5-chloroihionap - 
t^ailigtimone-p’dzmetA^lami-no 2-anil, m. p. 148 — 149^^, and 7-chlorot w 
iU^i^iien^in<me-p-dmei/itfhmino-2-aml, m. p. 147°, from the corre- 
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onding chlorinated hydrozythionaphthens ; and tAionapAihmqutTwne- 
Zjisnyiamino-2-anil, m. p. 193° from ^nitrosodiphenylamine. 

^*^0 anil group in these compounds is very loosely held. They are 
^^ojjjposed by mineral acids, yielding the corresponding thionaphthen- 
niiiconeSf and react with substances containing a reactive methylene 
ffFOUP s^ch as indoxyl, oxindole, 3-hydroxy-l-thionaphthen, oraceoaph- 
thenone, forming an indigoid dye, the anil group being eliminated as 


The salts of these anils are of interest. Isatin-p-dimethylamino- 
9 -anil forms a hydrate, a yellow hydrochloride, and also an isomeric 
blue hydrochloride (he. cU.). The latter salt may be quinonoid, but in 
any explanation of the isomerism a possible migration of the indole- 
iciinic hydrogen atom must not be overlooked. Such a contingency is 
impossible in the case of the thionaphthenquinoneanils. Tbionaphthen- 
quiQone-p-dimethylamino. 2 -anil forms a yellow hydrochloride, but no 
hydrate, whilst thionaphthenqumone'p-phenylamino- 2 -anil forms a 
ween hydrate, containing H 2 O, and a hydrated blue hydrochloride, 
0 H^^ONgSjlJHClilJHgO, decomposing at 120°. These facts alone 
do not elucidate the constitution of the blue salts, but it is noteworthy 
that the formation of blue salts runs pari passu with hydrate 


formation. 

Thionaphth0Qquinone«2*oxirae also is hydrolysed by boiling strong 
mioeral acids, nelding thionaplithenquinone, and reacts with indoxyl 
in dilute acetic or weak mineral acid solution forming indigotin and 
2 '-mdoxyl‘ 2 -thionaphthon- 2 '-one. C. S. 


laatinanils. III. Leucocompoutids. Hudolk Pummkreb 
and Maximilian GOttler (Ber., 1910, 43, 1376—1386. Compare 
preceding abstract). — halin-leuco-^-anil, Cj^lIjoONg, m. p. 192° in an 
atmosphere of carbon dioxide, is obtained by reducing isatin-3-anil in 
'1% sodium hydroxide by sodium hyposulphite and liberating the 
leucoanil by sodium hydrogen carbonate in an atmosphere of coal gas. 
It separates from benzene in colourless prisms. 

m. p. 115 — 116°, ifi 

prepared by reducing an alcoholic solution of isatin- 2 -anil by a solution 
of sodium hyposulphite in 4% sodium hydroxide and alcohol in an 
atmosphere of coal gas, and decomposing the product by sodium 
hydrogen carbonate ; it crystallises in citron-yellow prisms, and 
oxidises to the anil with extreme readiness. Isatin’'^-dimtthylamino- 
lmo-%anil, m. p. 1 50—155°, obtained in a similar manner 

is colourless, and is less readily oxidised than the preceding anil, 
Isatm-Ieuco- 2 -anil behaves in a remarkable manner with acids, con 
centrated sulphuric acid, dilute hydiwhloric acid, hot or cold, acetk 
acid, or even a 1’5% boiling solution of benzoic acid,* causing 
two simultaneous reactions, by one of which aniline and indigotin art 
produced, whilst the other results in the formation of auiline, water 
and indirubin-2-anil. Isatia-leuco-2-anil is reduced extremely slowl} 
by alkaline sodium hyposulphite, fairly rapidly to indoxyl by colt 
ammonium sulphide, and instantly to indigotin by warm ammoniun 
sulphide in an atmosphere of CM:bon dioxide. Isatm-2-anil, however 
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.instantly reduced to indoxyl by ammonium sulphide at 0® it, 
here oi carbon dioxide. 


/wrfirK6in-2-awi/,CgH4<CQ^>C:C^^J^^P>NH, m.p. 219—220'= 


be obtained by the interaction of -isatin-leucO'-2-anil and a hot 
^Ikaline solution of indoxyl (indoxylic acid), but is best prepared bv 
^lovrly adding a hot alcoholic solution of i6atin‘2-anil to a hot aqueous, 
alcoholic alkaline (0‘5% sodium hydroxide) solution of indoxylic acid in 
an atmosphere of coal gas. It separates from benzene in metallic, violet 
opiates containing CgHg, forms a blue kydrochlm'ide, C22lIi5ONg,0iil 
im. p. 245®, and yields isatin and isatm-2-anil by oxidation by potassiaiQ 
[permanganate in glacial acetic acid. C. S. 


Anhydrides of l-Plienyl-6- and -o-3*pyrazolonecarboxylic 
A.cida. August Michablis {Annalen^ 1910, 373, 129 — 212).— 'i'he 
present communication contains an account of the preparation nnd 
properties of several derivatives of a compound having the annexed 
jonstitutioo, which it is proposed to designate pyrazowocoumarazone 
since it is formed by the union of a pyrazole ring 
CO the isocoumarazone nucleus (compare Cebrian, 

7 XQ Abstr., 1898, i, 582) ; the anhydride of l-phenyl- 
^IciCH 3-m6thyl-5-pyrazoloDe-2'*carboxylic acid, formed by 
4| tbe elimination of hydrogen chloride from 5-chloro. 
^^NICH l'phenyl-3-methylpyrazole-2'-carboxylic acid (compare 
Micbaelisand Eisenscbmidt, Abstr., 1904, i, 624), is : 
bo be regarded, therefore, as 3-methylpyrazofsocoumsrazone. This 
compound bas been isolated in three isomeric modifications; the 
yisomeride is formed by the distillation of S-chloro-l-phenyl-S-methyl- 
pyrazolo-2'-carboxylic acid, and passes into the a-isomeride when 
heated with zinc chloride or water for some time, and into the 
/3'isomeride when acted on by nitric or sulphuric acid or when distilled 
under the atmospheric pressure. l-Pbenyl-3-methyl-5'pyrazoIone-2’- 
carboxylic acid is obtained when hydrochloric acid is added to a 
solution of any one of tbe isomerides in alkali ; similarly, tbe same 
salt, C^H302N2,HC1,H20, is formed by heating the three modifications 
with an excess df hydrochloric acid, yet the isomerism is not merely 
physical, since three isomeric 4-brouio-derivalivefi are formed by acting 
on the isomerides with bromine in glacial acetic acid. 

The j8-isomeride has also been prepared by the condensation of 
ethyl acetoacetate with o-faydrazioobenaoic acid. 

The parent substance, namely, pyrazofsocoumarazone, has been 
similarly prepared from 5-chloro-l'phenylpyrazole-2'-carboxylic acid, 
also the 3-phenyl derivative from 6-chloro-l : 3'diphenylpyrazole'2- 
carboxyJic acid, and by the condensation of ethyl benzoylacetale with 
o-l^drazinobenzoic acid ; isomeric forms of these compounds have not 
been isolated. The pyrazoisocoumarazones resemble tsocoumarin and 
phtbalic anhydride in their general chemical behaviour. 

3-Chloro-l-phenyl-5-methylpyrazole-2'-carboxyIic acid, when heated, 
also loses hydrogen chloride, yielding zn ethyl benzoiwpyrazoloce, 

^ (compare Michaelis and Keinighaus, Abstr., 1909j 
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* 630), but the halogen”^of 4-bromo-l-peiiyl-3-methylpyrazole-2'-‘ 
j^rboxylie acid is not eliminated as hydrogen bromide by Heating 

^^fWitb Max ZiESEL .] — Ethyl o - tolylkydrazinomthylemimlonate^ 

. C B Me'NH*Nll*CH.! 0 (C 02 Et) 2 . is prepared by the interaction of 
, ^^^pj^lhydrazine with ethyl ethoxymethylenemalonate ; it forms; 
odourless, rhombic plates and prisms, m. p. 110°, and is converted by ' 
aqueous sodium hydroxide into l-o-tolyl-^^pyrazohne, 
which crystallises in colourless prisms and plates, m. p. 177“, and 
■when heated with phosphorus oxychloride yields 5-chloro-l-o-tolyl- 
nyrazole, CjoH^NoCl, a colourless liquid with a characteristic odour ; 

I the latter substance, when oxidised with chromic acid, yields d-cMorO’ 

' l,pligfiylpyrazole-f -carboxylic acid, CigHjOgNgCl, which crystallises in 
long, colourless needles, m. p. 125“, and on distillation yields pyrazo^ 
isoGwmarazon^, colourless needles, m. p. 1 16°, b. p. 308° The latter 
sufstance ia converted (1) by bromine into i-bromopyrazoisocoumar- 
flsow, CjoHjOgN^Br, slender, colourless needles, m. p. 199°, and (2) by 
aqueous ammonia under pressure at 120° into l-hydroxypyrazoquiTiazo- 

iiiK, 0U'0'^_ „ „^CH, which forms small, colourless needles, 

m. p. 265°, and is converted by phosphoryl chloride into 7-c/doro- 
fyrazoquifidiobine, pale yellow nee<lles, m. p. 130° 

[With Carl JCrug, Julius Leo, and Max Ziesel.]— The o-carhoxy- 
phenylkydraiorJ of ethyl acetoacetate, 

C02Et-CH./CMe:N*NH*CgHj*C02lT, 
prepared by tlic action of o-hydrazinobcnzoic acid on ethyl acetoacetate, 
forms slender, yellow needles, m. p. 125°, and is converted when 
distilled (1) under a pressure of 15 mm. into ^-Z-methylpyrasfoisch 
mmarazone, white needles, m. p. 132°, and (2) under the atmospheric 
pressure into y-S-mci^y^p^maoisocimniaraionc, white needles, m.p. 112°, 
b. p. 345° ; a-Z-metkytpyrazoisocoumarazone crystallises in white needles, 
m. p. 165°. The isomeric 3-methylpyrazoisocouinarazones, when acted 
OD by a solution of bromine in glacial acetic acid, yield the correspond' 
ing 4-6?'07?io-3-7W€iA?/^p7/7’a2oisocoMmrtr«s<Mie«, CjjHjO^NgBr ; the a-com- 
pound forms yellow needles, m. p. 187° ; the jS-isomeride crystallises 
in colourless needles, m. p. 151°; the y-modification forms colourless ; 
needles, m. p. 135—137°, and is converted by repeated crystallisation 
from a’cohol into the ^ isomeride. The /8- and y-isomeric forms of 
S-methylpyrazowocoumarazone, when treated with iodine in glacial 
acetic acid, yield y-i-iodo-Z-m^tkyfpyrazohocoumarazone, CjjHyOjNgT, 
colourless, silky needles, m. p. 182°; the a-isomeride is not acted on; 
by iodine in glacial acetic acid, but in the presence of iodic acid yields 
a • 4 - iodo - 3 * Tuethylpyrazoisocoumarazone^ greenish-yellow needles, 
111. p. 198° 

3-Methylpyrazoisocoumarazooe is converted by aqueous-alcoholic 
ammonia under pressure at 130° into T-kydroxy-Z-metkylpyrazoquinazth 
^iiHgONj, long, white needles, m. p. 275 — 276°; the silveo' salt, 
Cj,HgONgAg, forms small, white needles; the c^/oro-derivative, 

by the action of calcium hypochlorite 
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, on a S«jloilbh of tha quinazoline in aqueous alkali, crystallises in sm ii 

'red nradles, m. p. 275°. T-Hydroxy-S-methylpyrazoquinazoline ' 

iConverted (1) by phosphorus oxychloride into '!-<Moro-S-rmhylmral 
ptirumline, CjiHjNjCl, which crystallises in glistening, yellow need! 
.'m. p. 139°, and when treated with an alcoholic solution of sodiu*’ 
eethoxide yields T-ethoxy-S melkylpyraiioquinazoline, olj.t 

mg, white, felted needles, m. p. 126°, and (2) by phosphors penW 
chloride into ^'-^'dichlcro-Z-methylpyrazoquinazoline, C H N Cl 
crystallising in glistening, yellow needles, m. p. 174— 175° ^ ^ 

Z-Methyl-^-tihyldihydropyrasioquvaazolonBy 

is prepared by the action of ethylamine on methylpyrazoisocoumsrazone • 
it forms glistening, pale yellow needles, m. p. 133—134°; the corre 
sponding ^-phenyl compound, CjjHjjONj, similarly prepared -bv 
using aniline, crystallises in colourles.s needles, m. p. 156°; tbj 
corresponding 6-an«7CTo-compound, C!j,H„ON^, obtained by using 
phenylhydrazine, forms lemon-yellow leaflets, ra. p. 196°; the 

corresponding 6-amino-compound, *^**«'^q jj - q j^CO, pre- 

pared by iieating methylpyrazoisocoumarazone with hydrazine hydrate 
at 180°, Crystallises in colourless needles, m. p. 249°, and condenses 
with benzaldehyde and benzophenone, yielding the hmzt/lirtmi 
derivative, CjjHjONj’N.’CHPh, white needles, m. p. 174°, and 
dip/ienylmelkylent derivative, CnIljONj’NiCPhj, white needles, to. p, 
267° respectively; the corresponding carbamide, 
C„H80N,-NH-C0-NH2, 

prepared by the action of semicai'bazide on methylpyrazoisocoumarazone, 
crystallises in needles, m. p. 265°. 

4-ilromo-l -pKcnyl'Z-raetliyl-^-pyrazolone~^' ‘Carboxylic acid, 

IB formed by the action of aqueous sodium hydroxide on either of the 
4-bromo.3-methylpyrazoisocoumarazonos ; it forms colourless needles, 
in.,p. 202°. 

X-Fhenyh^-msthyl-h-pijrazoJone-'i' -carboxylic acid, 

similarly prepared from the methylpyrazoi«ocoumarazones, forms 
slightly yellow crystals, m. p. 195°; the 4-ox-iwino-derivative, 


C,^HgO,N3, 

crystallises with IHjO in rosettes of yellow needles, m. p. 139°; the 
anhydrous substance has m. p. 200^^; the derivative, 

Borins white crystals, m. p. 243°; the i-hmzeneazo- 
derivative, OjyHj^OgK^, crystallises in golden-yellow needles, m. p. 205“. 

[With Julius Leo.] — The following compounds are prepared by 
methoiiS similar to those employed in the preparation of the corre- 
sponding compounds just described : \-o-idlyl-^ : A dimetkyl-5-pyTas:olQ7iS, 
C'jjHj^ON 2 , forms white needles, m. p. 179°; 5-ckloTo-\-o-tolyl‘^‘^‘ 
^^hylpymzole, CjjHjjNgCl, is a white, crystalline mass, m. p. 48°; 
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tlje metfiioa'^'^, CigHjgNjCljMel, forms white, silky, felted needles, 
jn p. 5~chtoro-l-j^myl-Z-methylpprazole-4: :2'-dicarhoocylic acidf 
C Ih O 4N2OI, crystallises in slender, white needles, m. p 226^^ 
/d^QipOi latter substance yields 3-methylpyrazowocoumarazone 
vben distilled under a pressure of 16 mm. at 201°, and Z-miihylpyrazo- 
■^^Qf.fyu.marO’^ont-i-carloxylic acidy C,2Hj,04N2, slightly yellow, slender 
‘ needles, m. p. 224° (decomp.), when heated at 171° under a pressure of 
16 jam.; '6-phenyl-l-o-tolyl-5-pyrazol<me, OjgHj^ONg, crystallises in 
' glistening, white leaflets, m. p. 101°; b-cIdoro-Z-phejiyl-l-o-tolylpyrazole, 

C is ^ white, crystalline mass, m. p. 46° ; 5-cMoro-l : 3- 

acid, OjgHjjOgNgCl, crystallises with 
iH 0 in stout, white prisms, ra. p. 239° (decomp.) ; ethyl henzoylacetate 
o-carboxyphenylhydrazone, COgEfCH^-CPhiN'NH'CgH^-COgH, forms 
slender, yellow needles, m. p. 166 — 167°; Z-pIienylpyrazoi&Qcou7)iar- . 
a^me, Cj^HjuOgNg, crystallises in glistening, slender, white needles, 
Bi, p. 199°; i-brMno-Z phmylpyrazoiiiocouniarazone,0^f.}ifi2i^^^^AoTma 
glistening, white needles, m. p. 187°; the corresponding 4-c/i^oro- ' 
compound crystallises in slender, white needles, m. p. 170°; l-hydroxy- 
^.phenylpyratoquinazoline, CjcHjiONj, crystaIU.sc.s in felted, white * 
naedlesy m. p- 315°; the crysUilliiio potassium and silver salts were 
analysed ; 4 : ^-diehloro-Z-phenyldi/iydropyrazoquinazolone, CicHyONgCl, 
forms slender, silky, yellow needles, m. p. 243—243°; X-ckhrq-Z- 
v}ienylpyr(izoqui''yxzoliue, Cj^HjcNjCl, crystallises in glistening, slightly 
yellow needles, *m. p. 145°; i'.l-dicklwo-Zpiienylpyrazoquinazoline, 
C3|.H9N;,Cl2, forms yellow needles, m. p. 160°; 1 ‘amino-Z'pkenylpyrazo- , 
quiimolim, CioHjgN^, forms white, silky needles, m. p. 215°; l^tikoxy- 
Iphcnylpymzoquinazoline, crysUllises in glistening, white 

needles, m.p. 136°; Z-pkenyl-^-ethylddiydropyi'azoquinazolom, 
forms glistening, white needles, m. p. 171°; the corresponding 
compound, CggHjc^ONj,, crystallises in pale yellow prisms, . 
III. p. hl°; the corresponding h-am/two-compound, 
glistening, yellow leaflets, ni. p. 248°; the analogous ^-amino- 
compound, CjcH^gON^, forms glistening, white leaflets, m. p. 232° 
(liecomp.), the hmzylidens derivative of which crystallises in slender, 
white needles, m. p. 185°; the ^-carbainide, C^^IligO^Nj, forms 
felted, white needles, ra. p, 325° (decomp.) ; the 6-oa;imi?to-compound, 
CigUjjOgNg, forms glistening, whit© needles, m. p. 247° ; I : Z-diphenyl- 

^pyrazolom'‘l' -carhox7jlic acul, ^p|^— crystallises 

in white, glistening leaflets, sinters at 189°, m. p. 197° (decomp.), and 
yields a harium salt (dH^O), felted, white needles, ethyl ester, 

CigHjjOjNg'OEfc, 

glistening, white needles, m. p. l33° and dieWoro-derivative, 
CHCl-CCl(OH) 

CPh==N^^ 

slender, white needles, m. p. 208° (decomp.); 1 iZdiphenyl-i-henzyl- 
^dem-b-pyrazolone-2'-carh&xylic acid, 02311,^03^2, forms glistening, 
white crystals, m. p. 241°; the corrovsponding 4-oa:imtno-compound, 
^i6^n^4^3> crystallises in stout, scarlet needles, m. p. 213°; the 
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Pr^fonding i-wirwjomiwnDdi^t^^HJJOjNi, fotma gligtening, yei].^ 
leaflets, m. p. 268° (decomp.)j the 4-o«nMn«i2;w»mpound, CggH 0 N 
forme compact, glistening, bright red crystals, m, p, 226“; th« I" 
(i>2«eneae(H!ompouncl, CjjUjgO-N,, crystallises in glistening, oranpo ► j 
aeedles, m. p. 194“. ^ 

S-Phenylpyracoisocoumatazone, when heated with phenol and 
aluminium chloride, yields the suistance, , 

I CPh<^;^C(CaH,.OH)„ 


an amorphous, yellowish-brown powder, m. p. 120 ° solutions of which 
in aqueous alkalis are intensely red ; an analogous substance, 

is similarly obtained by condensation with dimethylaniline ; it forms 
glistening, white leaflets, m. p. 216°; an intensely green jg 

formed simultaneously. 

3-Methylpyrazowocoumarazone, when heated with resorcinol and 
zinc chloride, yields a subsiancSf 0 ,^ 11 ^ 0 ^, 21120 , which crystalligeg in 
colourless, glistening needles, m. p. 186 — 187°, and dissolves in 
alkalis, forming solutions with aii intense blue fluorescence; S-phenyl- 
pyrazoMocoumarazone, when similarly treated, yields a substance 
Cj^ijO^ pale yellow, rectangular plates, m. p. 248°, solutions of 
which in alkali exhibit a yellowish-green fluorescence. 

‘ [With CHEiSTOPn Kadinc.]— 3-(7A/oro-l•jDAet^y^5'W6My^pym^(?^f2'• 

c^lf 6 (MJ 2 /^ 1 c acid, C„Hjj 02 N 2 CI, is prepared by the oxidation of 3-chldro- 
l-o-tolyl-5-methylpyrazole with chromic acid ; it crystallises with IHjO 
in white prisms, m. p. 79°; the anhydrous substance has m. p. IIP; 
the barium and silver salts were analysed ; the el/tyl ester, 
C,,H,302N2C1, 

IS a colourless oil, b. p. 325° The acid when heated at 190° under 
a pressure of 16 mm. yields ^-meUii/lbenzolis-^-pyrazolone, 


CA-N-CMa „ 
6o— 


crystallising in glisteniug, yellow leaflets, m. p. 265°, solutions of 
which in acetic acid, alcohol, and chloroform have a bluish-green or 
blue fluorescence ; the 4-6ra>na-derivative, CjjHYOgNgB^, forms yellow, 
matted needles, m. p. 233°, solutions of which in organic solvents 
exhibit a blue fluorescence. l-Fkenyl-6-methyl-'i-pyrazolone-2'-carl)- 
oxylie add, is formed by dissolving S-methylbenzobis-S- 

pyrazolone in aqueous alkali ; it crystallises in white leaflets, m. p. 
221 °; the ammonium salt forms white prisms, m. p. 260°; the 
ester crystallises in white, slender prisms, m. p. *160°; the amide, 
CjiHijOgNj, is formed by healing 5-metbylbenzobis-3-pyrazolon6 with 
aqueous ammonia under pressure at 210 °; it«forms white crysttils, 
m. p. 249°; the anilide, CjylijjOjNj, white crystals, m. p. lAl'’) 
phenylhydrazide, while leaflets, m. p. 218°, and hydrasiidey 

colourless crystals, tn, p, 253°, are similarly prepared; 
the 4 - 5 en.z«nea 2 o-derivative, Cj^HjjOoN., forms yellowish-brown leaflets, 
m.\p. 210 ° 

i-Bromo-\-o-iolyl-3-methylpyr(tzoU, Oj^HjjNgBr, is prepared by 
;broininating l-o-tolyl-3-methylpymole; it is a colourless liquid with 
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> a plea-'ant odonr, b. p. 171'y25 mm., and when oxidised yields 4-5romo- 

acid, CjjHjOjNjBr, which 
.crystallises in white prisms, m. p. 194°; the silver salt forms white 
needles; the ethyl eater is a colourless oil with a pleasant odour, 
b. p. 334“ W. H. G. ' 

l-Phenyl-3-iii6thyl-5-pyra2olone-3'- and 4'-carboxylic Acids. 
AUGUST MiCHAiLft and Hans IIoen {Annalen, 1910, 373, 313—218). 
_-The 3' and 4'CArhoxylic acids of l-pheoyl-3-methyl-5-pyrazolorie : 
have the same chemical properties as the 2'-isomeride (compare this 
vol., ij 514), hut the chloropyrazolecarboxylic acids derived from them, 
vheo heated, do not decompose with the elimination of hydrogen 
chloride. 

Ethyl acetoaceUde-i-carhoxyphenylhydrazone 

C02EfCH2-0Me:N-NH-C„H,-00„H, 

is prepared from ethyl acetoacetato and 4-hydrazinobenzoic acid ; 
it forms slightly yellow needles, and when heated at 150“ yields 
^lmyl■i■ltV!thyl5fyrazolo■lvs■^'-CMrbox^Jlk acid, C'nHjjOjNj, pale 
yellow needles, m. p. 28i“; the latter substance is converted (1) 
by benzaldehyde into the A-henzylidene derivative, 

C^lIgOjNj-CiCHPh, 

dark red needles, m. p. 206“ ; (2) by sodium nitrite and acetic acid 
into the l-orimwio-dorivative, C|„H,,OjN./C;N'OH, yellow' needles, 
decomposing a' 153“ ; (3) by diazobeozene chloride into the 4-6erKC)i«- 
aa-derivative, C,„Hj 03 N.yC:K. 2 Ph, slender, yellow needles, m. p. 277“, 
and (4) by phosphoryl chloride into 6-chloro-l-phenyl-3-melhyl- 
pyrazole 4'-oarboxylic acid (compare Michaelisand Sudeniiorf, Abstr.. 
1900, i, 696). 

The following compounds are similarly prepared ; l-phenyl-3-meihyl- 
iytjrazolont-Z' ■carboxylic mid forms slender, white needles, m. p. 
217°; the methyl ester forms white crystols, m. p. 86“ ; the 
Ayl ester is a pale yellow oil, b. p. 241725 mm.; the 
4-6ciijj,a;ew! derivative crystallise.s in red leaflets, m. p. 251“; the 
‘ 4'arimfjio.derivative forms orange-red needles, in. p. 242“ ; the 
4-6«i.«/Mazo-dorivative forms orange-yellow leaflets, m. p. 245“; 
i-ddaro-l-phenyl-'i-methylyj/razok-S'-carhoxylic acid crystallises iu 
small needles, m. p, 165“, l-Phcnyt-3-iaethyl-5-pyrazolone-3'-carb- 
ozylic acid (1 mol.) is converted by phosphorus pentachloride (2 mols.) 
under pressure at 136“, and subsequent treatment with water into 
4 ; ^■dicIilorQ-l-pltenyl-3-methyl-b-pyrazvl(me-3' -carboxylic acid 

CiiHjOjN.CIj, 

white needles, m. p. 116“. " W H G 

Blue Reduction Product from Plavanthren. Julios Pot- 
scHiffAuscHEQ (Ber.j 1910, 43, 1 748-1 750).-Flavanthren, when 
reduced with alkaline sodium hyposulphite in an atmosphere of 
fydrogen, yields a mixture of products from which Scholl and Holder- 
mann (Abstr., 1908, i, 696) by means of benzoyl chloride isolated 
j ®^ 2 oy dihydroflavanthren, an amorphous, reddish-brown powder. 

smg ^bromobenzoyl <^l)loride, a viom-^-bromobenzo^ldihydr(h 
Jimnthren is obtained, crystallising from nitrobenzene in yellow 
aeedles, which are not melted at 360^. This is insoluble in sodium 
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sliydMkido ; Acfeordinglyrthe acyl residue is attached to oxygen. Jt , 
^dissolves in .concentrated sulphuric acid with a green coloration, 
.turning reddish-brown on heating. E. F. A. 

Intramolecular Transformations. IV. Hydroxy triazoles 
and Diazoamidea. Otto Dimeotb [and, in pact, Hans Aicksib, 
sB. Beahn, Gustav Eestee, and Elsa Mehckle] (ipnafen, 1910, 373 
-936 — 370. Compare Abstr., 1905, i, 98, 384 ; 19o9, i, 267). — It Ws been 
‘shown previously that many 5-hyciroxy-l ; 2 ; 3-triazole derivatives are 
converted by fusion or by solution in organic solvents into neutral 
isomerides which have been regarded as triazolonea, the change being 
one of enol-keto-desmotropy. Doubts of the correctness arose later 
when it was found that S-aminotriazoles under the same conditions 
also underwent changes by detachment of the azo-group from one, 
nitrogen atom and re-altachment to another j for example i 

Assuming that the same change ocenrs in hydroxylriazolcs, the 
neutral isomeride would be a substituted amino-dorivative of a diazo- 

anhydride: This or. 

planation of the change of the hydroxytriazoles lias been considered 
previously and rejected, because the properties of the neutral isomerides 
are not at all comparable with those of other diazo-anhydrides, the 
cyclic oxygen atom of which is very reactive (Wolff, Abstr., 1903, 
i, 203). Piloty and Neresheimer (Abstr., 1906, i, 14(>) have shown, 
however, that ethyl diazomalonate exhibits remarkable stability to 
acids and to iodine, and therefore formulate it as a diazo-anhydtide,, 

■i C (C O^Et) . C (OEt)'^Q^ oxygen atom is non-reactive, showing no 

tendency to be replaced by sulphur or amino-groups. The stability of 
ethyl diazomalonate is not remarkable when it i.s borne in mind how 
the reactivity of dinzotoethaue is diminished by the introduction of 
one carbethoxy-group. Conseiiueutly, ethyl diazomalonato may he 
represented by the preceding formula or by the only alternative, 

n>C(C02Et)2. The latter is accepted for the following reasons: 

Ethyl diazomalonate is converted by cold ammonium hydroxide into 
ethyl diazomalonamato, NH^-CO'CN^-CO^Et, m. p. Ur, whicli is 
changed by sodium ethoxiile into etfyl i-hydroxy-l : 2 : i-lrmolt- 

i-carbo^cylau, “• P’ "" 

converted into the former by fusion. If ethyl diazomalonate lias the 
constitution ascribed to it by Piloty and Npresheimer, the su 
produced by the action of ammonium hydroxide would be eitner 


.C(COjEt):0(NH2) 


K: 


=N' 


> 0 ' 


C(C:0-NHi,).C(OEt).^P^ neither of wMA 

N=====N^ ’ 

iis sa^factory, since the substance does not contain a primary 

yields a hydroxytriazolecarboxylic ester (not an atuwe) j 

lent with sodium ethoxide. , u i 11 the 

the preceding, the author arrives at the conclusion that 
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j^ntral isomeridea, obtw^ by tKe fasion o* sbluiioii of 5-hydrbxy- 
trtazoles and^ p^^ously described as triazoloues, |x^S6 a diazo- 
gtructure similar to that of ethyl diazomalonate^ and' derivatives 
of diaaometbane. This theory harmonises with the fact that the 
hydroxyfct'iasoles are colourless, whilst their neutral isotnerides are 
yellowj and explains such phenomena as the conversion of 5-hydroxy- 
l-phenyl-l : 2 : 3-triazole-4-carboxyIic acid into carbon dioxide and the 
corresponding hydroxytriazole by warm water, and the conversion of 
the neutral isomeride 

j-new formula, NHPh-CO-C(COjH)<^||J 

by the same means into nitrogen and glycollcanilide. The theory is 
supported by the two following facta. Aminomalonamido hydio- 
sobloride in aqueous solution, sodium nitrite, and a few drops of dilute 

sulphuric acid at 0“ yields diazomalonamids, ||>C(CO-NH,)j, m. p; 

175 °, which forma yellow crystals, and is converted by sodium ethoxide 
into 5 -hydrod^-l : 2 : ^-Iriazole-i-carhoxylamide. 

, 9(co-nh.j:c(oh) 

in, p. 196°, which is colourless and reconvertible into diazomalonamide 
by prolonged boding with alcohol. (The hydroxytriazole-amide is more 
conveniently p. Spared by acidifying tbe product obtained by the 
interaction of malonamide, phenylazoimide, and alcoholic sodium 
etboxidc.) The other fact is the reduction of the substance formerly 
described as methyl l'phenyl-5'triazoIone-4-carboxylate 

‘ [now regarded as NHPh-CO'C(COjMe)<^J 

by alcoholic hydrogen sulphide to a Ayf^mri-compound, 

NHPh-0O-C(COj5Ic)<|[[, 

n. p. 130—131°, which is colourlcs.s, does not dccolcri.se iodine, yields 
hydrazine by treatment with boiling 10% hydrochloric acid, and is 
recraivorted into the original substance by mercuric oxide; this 
e aviour is quite similar to that of the reduction product of ethyl 
dmomalonate. ' 

The analogy between tbe desmolropic change of 5. hydroxy triazoles 
an of O-aminotriazoles, which apparently diaappcvars in the new 
esptouation of the former change, reaiqiears with the assumption of 
0 otmation of a fumtive intermediate compound in the case of the 
aminotriazoles; thus, I a 


NPh:c(]SH,)-c(co.,R)<| 9 (co,R): c(nh fii).^^^ 

It appears, tlierefore, that there is an intimate connexion between 
Mroxytnazoles of the type and diazoamides, 

IIHR-CO-Ci{'<;;M. The latter are converted quantitatively and 
Miversally into salts of tbe former by alkaline reagents. The 

» » 2- 



i. ,S5 jiBSTBAOI^ OF 

^nyerae ctianee, hydrorytriazole diaioamide, by fusion or solution 
iln organic agents is not general, and depends on the nature of 
® and K . 5-Hydroxytriazole, S-hydroxy-l-phenyltriazole, 6-hydroxy. 
l-phenyl-4-methyltriasole, and 5-hydroxy-l : 4-diphenyltriazole cannot 
jbe changed into the isomeric diazoamides. The present of COjR or 

;ot C 0 'NH 2 in position 4 facilitates the change into the diazo-oomponud, 

%hich is also favoured by the presence of phenyl and especially of 
aregatively-substituted phenyl groups in position 1 ; thus methyl 
' 6-bydroxy-l-o-y)-dinitrophenyl-l : 2 ; S-triazole-^carboxylate has so great 
a tendency to change that it is only stable in the form of its salts. 
Also, when p-nitrophenylazoimide and methyl sodiomalonate react in 
methyl alcohol, and the product is acidified and recrystallised from 
acetic acid, the yellow diaso-compound, 

N02-CoH^-NH-CO-C(C02Me)<fl, 


m. p. 176°, is obtained, the expected colourless hydroxytriazole, 

produced by treating the 

yellow isomeride with sodium methoxide. 

The stabilising iuHuence of a positive radicle in position 1 is shown 
in the case of methyl 5-hydToxy-l'benzyl‘l : 2 : Z-tTiazole-i-caTboxylaU, 
m. p. 119° which is obtained from beuzylazoimide, methyl malonate, : 
and methyl alcoholic sodium methoxide, and subsequent aciditicatiou ■; 
of the product j it is colourless, and can be recrystallised from organic 
solvents without change, although by fusion it is converted into ihs 

yellow diuzo-compouud, CH 2 Pb‘NH‘CO'C(COjMeX[y, m. p. 45°. 


Methods of measuring the velocities 
bydroxytriazole ^ diazo-compound, are 
tabulated and discussed. 


of the opposed reactions, 
described, end the values ate 

0. S. 


Urazoles. XVI. Salts of Tautomeric Compounds. Eeac- 
tions of Urazolo Salts with Alkyl Halides. Eouer F. Ruom 
and Salomon F. Agree {Awer. Chan. J., 1910, 43, 505—553. Compare 
Abstr., 1908, i, 919).— An account is given of a study of the alkyt 
ation of potassium phenyhirazole by various alkyl iodides. The chief 
product of these reactions is the Nniitfst of the urazole, and, in most 
cases, evidence was obtained of the presence of some 0-eater. ® 
case of the isobutyl andtsoamyl compounds, only traces of O-derwatives 
could be detected, whilst in other cases the amount appeared to e 
10— 2(1% of the total product. ’ , 

The application of the results of these experiments to the gonmi 
" question of tautomerism is discussed. It is shown that the assump 
of different structures for the potassium and silver salts of a tautomeric 
compound does not afford an explanation of the urazole reactions, sine® 

- .both salts yield a mixture of 0- and i\^-esters. The theory that w en 
a salt gives two isomeric derivatives on alkylation, one is , 
mediate product in the formation of the other, does not hold m 
present case, because neither derivative undergoes rearrangenien id • 

- the -Other, and the ratio of the two products is almost the same a 
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stages of the reaction. The addilRSn theory Ts not' valid in ihe^case of 
tjje urazolea, since in many reactions the velocity decreases on the 
addition of electrolytes, whereas, according to this theory, it should 
increase. The results can all be explained, however, by assuming the 
existence of two tautomeric salts in instantaneous equilibrinm. 

The following compounds have been obtained : l-phnyl-^ethyl- 
tiraaoUi m. p. 119°; \-pkenyl2-ii-propylurazolet m. p. 128°; \-fhenyl- 
^.^-huiylumzoU, m. p. 130°; X'phenyl-^-x&opropylurazoUy m. p. IBl'O®; 

l. |iAm^?-3-iso&wi2/^Mm2;oZ(3, m. p. 152-5^ ; \-jAenyl-%{&oamylurazoley m. p.' 

m, p,97 — 98°. The silver salts of all these compounds, except the last, 
have been prepared. \-Phenyl-^Xi-yropylurazoU has m. p, 120°; 

m. p. 149 — 150°, and \-phenyl-i-methyl~ 
Uthylurazohy m. p. 52—53°. 

In carrying out the quantitative investigation of the reaction of the 
jilkyl halides with urazole salts, it was necessary to maintain sealed 
tubes at a particular temperature for a considerable time. For this 
purpose a special constant-temperature water-bath was devised, which 
is regulated automatically and can be kept at any temperature up to 
100® with a variation of not more than 0*1— 0*2° This. apparatus is 
described. E. G. 


Degradation of 7 : 9-Dimethiyluric Acid. Heinrich Biltz and 
Paul Krebs ( 1910, 43, 1589 — 1600). — When 7 ;9-dimethy]uric 
acid 4 : 5-digiycol (Fischer’s oxy-7 : 9-dimethyluric acid j compare this 
?oI., i, 526) is heated with water or with glacial acetic acid on the 
water-bath for several hours, it is transformed into an isomeride, 
which is represented as ^-hydroxy^X : 'i-dimethylhydanioin'^-cathursidt 
.or ^liydroxyA : Z-dmsihylkydmxloylcarbamide, 

NH,C0-NH.C0.C(0H)<^^:9«^, 


which crystallises from a mixture of ether and alcohol. It has m. p. 
208° (decomp.), and when decompo.'ed with sodium hydroxide solution 
at the ordinary temperature is transformed into the corresponding 
acid, which immediately loses water, yielding the lactone, 

,NMe-yO 

CO- O^V*^CO— NMo* 

8 4 3 

which is closely related to certain degradation products of caffeine, 
and is therefore termed X’.'S’dimethylmffolide. It crystallises from, 
chloroform in flat, monoclinic rhorabohedra, m. p. 163 — 164° 
(decomp.). A quantitative yield of the same compound can be 
obkined by treating an alcoholic solution of hydro, xydimethylhydan- 
toylcarbamide with hydrogen chloride. 

When boiled with water, the dimethylcaffolide takes up a molecule 
of water and loses carbon dioxide, yielding \ '.^-dimtlkyUiydantoyi- 

amirfc, , which crystallises in large, mono- 

or tri-clinic prisms, m. p. 180 — 182° (decomp.). The ethyl elher^ 





Cabstbacts 

by Baturftting the alcohb^eol^o^iBith hydrogen chloride 
a^tiffiBes in six-sided prisms, m. p. ISS — 190®, and the diaceM 
ierivative, CioHisOjNg, crystallises in flat, rectangular prisms, m, p 
173 — 173°. 

t Cholesterophan is formed when 5-hydroxy-l : 3-dimethylhydantojl. 
amide is oxidised with nitrous acid or with dichromate and sulphurio 
acid, and also when the amide is distilled. Meeoxalic acid anj 
dimethylcarbamide are formed when the amide is boiled with barium 
hydroxide solution. Hydrogen peroxide and ammonia react with the 
amide, yielding choleaterophan and formic acid. When heated at 
210°, the amide loses carhon dioxide and yields a product, m. p. 330» 
(decomp.), which is regarded as i-hjdroxy-l ; 3-dimethylkydanloin-i. 
cathoxylie acid lacUimitU, 

HMe-CO .NH-CO ,NMe-CO 
CO-NMe^^^CO-NH-^SlO— N He' J, J. s. 

Degradation of Tetramethylurio Acid. afioOaffeine. Hnssics 
Biltz [Btr., 1910, 43, 1600—1618. Compare Schmidt and Schilliug, 
Abstr., 1883, 995; Fischer, Abstr., 1898, i, 180; Torrey, Abstr,, 

1899, i, 86). The constitution of oflocaffeine has been established 

by its synthesis from 1 ;3-diinethylcattolide (compare preceding abstract) 
by the methylation of the sUwi’ salt, CjHeOjNgAg, and by means of 
methyl iodide and silver oxide. oi/oCaffeine is therefore 1 

, , HMe-CO. „ ,NMe-CO : 

mohylcafolidi, Jq— cK^^-CO-NMe' 

The degradation of tetnametbyluric acid to aUocaSme probably 
proceeds in the following stage.s : (1) Oxidation to the corresponding 
glycol ; (2) rupture of the alloxan ring at position 3 : 4, and formation 
of 5-hydro.xy-l : 3.dimethylhydantoyl-7 : 9-dimethylcarbatnide ; (3) 

hydrolysis to methylamine and the hydroxy acid ; (4) elimination 
of water and formation of the lactone. 

Attempts have been made to prepare tetramethyluric acid glycol by 
the condensation of dimethylalloxan with dimethylcarbamide, but the 
reaction proceeds further, and methylamine and aKocaffeine are the 
only products obtained. This method is the mo.st convenient for the 
preparation of aifocaffoine, especially when the condensation is earned 
out in the piusence of dilute hydi-ochlorio acid (1 :2) at the ordinary 
temperature, as under these conditions a 95% yield of aifocalfeme is 
obtained at the end of two days. offoCaffeine can also be obtained by 
the condensation of methylalloxan with dimethylcarbamide, and by the 
methylation of 5-hydroxy-l i 3 -dimethylhydantoylcarbatmde (preceding 
abstract) with methyl sulphate. 

/ offaCaffuric acid, obtained by boiling an aqueous solution otaiin- 
Ica^ine (Torrey, loc. cit.), has m. p. 168'5 — 169'5° after it lias een 
fece fused. This method of formation is analogous to the conversion oi 

^3-dimethylcaffolideinto 5-hydroxy-l ; 3 -dimethylhydantoylamide pro 

fc-ding abstract), affoCaff uric acid is therefore 5-hydroxy-l : 


F , „ .NMe-CO 

' iydantoylmethylamide, NHM6'C0'C(0H)<^q ^ 


and its «• 


^tions are in complete harmony 


with this constitution. WliM 
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ijjstilled, it yields choleiterophaJ iind metliylformsmide, ' and when ' 
liydrolysed with barium hydroxide yields methylamine, mesoxalic acid, 


5 ..^criyialIoa>^Mnfl adi, CsTTisOjNj, crystallises in well-developed 
twinned prisms, ni. p. 194'5 — 195-5“ The ethyl ether, i-etltoxy . 
' NMe'CO ■ 

l- ^.dimthylhydantoylmet!iylamide, NHMe'00'C(0Et)<[[^p 

obtained by saturating an alcoholic solution of the hydroxy-compouhoi'; 
with hydrogen chloride at 0°, crystallises in well-developed, mono-' 
clinic prisms, m. p. 112 — 113“ The corresponding methyl ether, 
aHijOjNj, has m. p. 121—122°. 

1 ; i-Oimethylhydanioylmeiltylamide {deoxyaWocaffurie acid), 

--NMe-CO 'i 

NMe’ 

obtained by reducing a^/ocaffuric acid with bydviodic acid (I) = l*96),'; 
crystaliiees from alcohol in flat prisms, m. p. 180°, after sintering^ 
at 170°, and can bo oxidised by chlorine water to a//oeaffuric acid. . j 
fl^/oGaffeine reacts with a cold 33% alcoholic methylamine solution-^ 
yielding {i?^ocaffuric acid and dimetbylcarbamide. The reaction., 
probably consists in the addition of methylamine to tlie a?^caffeine, 
yielding 5-hydroxy tetramethylhydant-oylcarbamide, which at once- 
reacts with methylamine, forming aWocaffuric acid and dimetbyb 
carbamide. Jthylaiuine and ammonia react in a similar manner. 
Schmidt and Schilling's caffeinemethylhydroxide {loc. cit.) is to be 

represented by the formula : CO<N 51 e— 

J. J. s. 


flpoCafifeine and the Degradation of 1 :3 : 7-Trimetbyluric Acid 
and of Caffeine. Heinuiuh Hiltz and Paul Kuebs {Ber.y 1910, 43, 
1618-1632. Compare Fischer, Abstr., 1882, 217, 628; 1897, v 
267 — 2G8).— o^oCaffeine is 1 : ^-diinelfiylcaffolide, } 

XMc'CO NMe-CO S 

CO 0^^"^C0--NH' 

as its sih&T salt, CiyH^O^NgAg, yields rtWocaffeine when treated with'’ 
silver oxide and methyl iodide. Similarly, caffuric acid is 5-hydroxy-l-^ 
methylhydantoylmethylamide, as it yields a^^ocaffuric acid when; 
methylated. 

The best method of obtaining ffyjocaffeine is the oxidation of caffeine 
with potassium chlorate and concentrated hydrochloric acid (compare 
Maly and Andreasch, Abstr., 1882, 629). When dilute hydrochloric 
acid is used, and excess of acid is avoided, an isomeride, tsoapo- 
cafieine, is also formed ; the proportions are apocaffeino four-fifths, and 
the i«o-eompound one-fifth. 'I'he same iao-compound is also formed 
by the action of potassium chlorate and hydrochloric acid on 
triinethyluric acid or on chlorocaffeine. It crystallises in four-sided 
pyramids or in lancet-shaped plates, decomposes at 176 — 177°, and 
when methylated yields o^/ocaffeine. «/wCaffeine and woajpocaffeine can 
^ synthesised from methylcarbamide and dimethylalloxan in hydro- 
’hloric acid solution, and this appears to be the most convenient 
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BetSod for the preparation of opocSffeine ;'b trimethylnric acid gly^jj 
could not be isolated. 

js; The etkyl «M«r of caff uric acid, S-ethoxy-l-methylhydantoylmefkjl. 
amidt, NHMe'CO-CfOEtX™*' crystallUes in compact prisms, 
m, p. 220-221“ J, J, g 

"Carbon-Nitrogen Linkings. Heinrich Biltz {Tier., 1910 43 
1632—1636). — It is poioted out that the affinities existing betweeti 
nitrogen and carbon- are analogous to the affinities which take part in 
salt formation. 

The compounds formed increase in stability as the basic nature of 
the nitrogen and the acidic nature of the carbon are increased and 
vice versa. This accounts for the stability of the glycols formed from 
7 and 9 alkylated uric acids. Such compounds when decomposed suffer 
rupture in the alloxan ring. 

Noticeable is the fact that the introduction of methyl groups into 
the alloxan ring facilitates decomposition to such an extent that it 
has not been found possible to isolate the glycols of tri- and tetra- 
methyluric acids. 

Similar relationships are met with in the glycols derived from 
diphenylglyoxalones. Various other examples are cited. J. J. S, 

Dihydrazines. III. Julius von Braun {Ber., 1910, 43, 
1495—1505. Compare Abstr., 1908, i, 700, 737). — 4 : 4'-Bismetbyl- 
hydrazinodiphenylmethane (diphenylmetbanedimetbyldibydrazine) 
reacts readily with drUctones at the ordinary temperature, but only 
one carbonyl group takes part in the reaction. 

Acetonylacetone and 2:9-undecaD(liooe (Abstr., 1907,1,893) yield 
thick, oily condensation products. Acetylacetone yields a product, 
CH 5 (CflH^'NMe*N!CMe*CHjAc) 3 , in. p. 144” and benzoylacetone, a 
product, CH 2 (CflH,,*NMe*NIOPli*CH 2 -A^) 2 ’ crystallises in yellow 

plates, m. p. 147”. Diacetyl yields a product which melts at about 
100”. 

Contrary to.Knhlinuech's stalcmcul (Abstr., 1890, 24), it is found 
that os-pheuylmetljylhydrazine also reacts readily with diketones iu 
acetic acid solution. Ac».tytacetonephcnyliMfJiylhjdrazonc, 
CH2Ac'CMe:N-'NMePb, 

forms long, prismatic crystals, ni. p. 98°, and b. p. 165”/12 mm.; the 
benzoylacetonephenylmethylhydrazono has m. p. 80”, not 103 — 104”. 

Cyclic ketones containing the group -CH^'O'O’CHy-, and in addition 
. several side-chains, react with the diiiydrazine and a little sulphuric 
acid in the same manner as the ketones described previously (Abstr., 
1908, i, 737), but not quite so readily; in each case ammonia is 
evolved, and an .amorphous carbazole condensation product sparingly 
Soluble in alcohol is obtained. 

Ethyl l-methyIcyc?obexan-5-one-2-carhoxyIate yield.s a product, 
which on hydrolysis gives an acid decomposing at about 200°. Tts 
acid, obtained by hydrolysing the condeusation product from ethyl 
'1 ; 3-dijDethylc^cZyhexaD-5-oDe 2-carboxy!ate, has m. p. 171°. Dihydro- 
. iiophorone yields a product, which sinters at 167” and melts at 180 ; 
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ethyl dihydroMophoronecarboxylate, a product, ta. p. 102'^; and ethyl 
j.pheny]cyn^o^e^^^‘3-one-5-acetate, a product, which melt® at 175° after 
eintering at 165°. 

Carvone, thujone, diosphenol, and dimethyldicg^c^ononanolone (Rabe, 
Abstr., 1908, i, 554) do not react with the dihydrazine. The non-; 

reactivity of the last-mentioned compound 
OMe indicates that its constitution is probably that _ 

/ I \ of a dicyc/ooctane derivative (annexed formula). 

y I \rifr Arabinose, rhamnose, galactose, and mannose 
CHy CHi j 2 react readily with the dihydrazine. Ketoses, ,, 
dextrose, xylose, glucosamine, lactose, maltose, 
y' raffinose, and sucrose do not react. This ' 

^ difference is undoubtedly due to spatialj^^ 
(JH relationships of the hydroxyl groups. The 

hydraznnes formed from arabinose, rhamnose, ' 
galactose, and c^-mannose are obtained in theoretical amount, and can be ’ 
readily isolated from aqueous alcoholic or dilute acetic acid BolutionSf.^ 
as they are sparingly soluble. The products melt respectively at 180®' 
(decomp.), 163°, 185°, 179° Mixtures of mannose and dextrose and of : 
arabinose and xylose can be separated easily by means of the different 
behaviour of the sugars towards the dihydrazine. 

DiphenylTn^lJiamdieUiyldiJiydrazine, CH 2 (C,jH 4 ’NEt*NH 2 ) 2 , is an oil; 
ib yields a sp'^jingly soluble sufphale and a semicarbazide, 

^ CH2(C6H,*NEfNH*CO*KH2)2, j 

obtained by the action of potassium cyanate, m. p. 215°. 

The diethyldihydrazine yields hydrazones witli aromatic aldehydes, 
which can be obtained in a crystalline form^from pyridine. Renz- 
aldehyde yields a product, CH 2 (O^H^*NEt*N!CHPh) 2 , in the form of 
colourless, glistening plates, m. p. 161°; anisaldehyde, a product, 
CH 2 (CeH,-NEfN:CH-C,.H/OMe). 2 , m. p. 142°; glyoxal yields a solid 
C TT *NEt*N*Cll 

bjdrazone, * ‘ ■H-An’ aliphatic aldehydes yield 

.Cll 

oily hydrazone.s. Tlu) sugars react somowliat more slowly with the 
diethyl compound. Tkla-unose yields a hydrazone, 

aH,(o,n,-NEt-iN:b,H,20,)„ 

m. p. 183° J. J. S. 1 


Behaviour of Certain XTreides and Purine Substances towards 
Sodium Benzoate Solutions. Giovanni Pellini and Mario 
Amadoki (Atti E. Accad. Lirtcei, 1910, [v], 19, i, 480 — 487). — The 
authors have measured the variations produced in the freezing points 
of water and of solutions of sodium benzoate of a number of different,- 
fixed concentrations by the addition of increasing quantities of certain 
ureides and puiine derivatives (compjire this vol., i, 416). The results 
show that carbamide and urethane behave normally in water and in 
sodiuQi benzoate solutions. Diethylbarbituric acid (“ veronal ’') gives 
normal depressions of the freezing point of water, and even with 
concentrated solutions of sodium benzoate there is neither an appreci- 
able increaf-e of solubility nor sufficient variation of the freezing point 
h) indicate the formation of a compound between the veronal and 
sodium benzoate. Alloxan behaves normally in water, but forms a 



’m 


llasniAeTS or 


U exhibits similar behari„ 

'The alight solubility of uric acid in water does not apnear r ' 

^r^d m presence of sodium benzoate, whilst the soluh lii , 
Hheobromme is apparently augmented to some extent. ThenS ” 
^creases in solubility in presence of sodium benzoate. ^ ^ 
relation exists between the dissociation constants of it 
tdiffment compounds and their tendencies to form complexes 
?«dium benzoate, although caffeiee has the smallest dSolT* 
.constant and the greatest capacity for complex formation. 

T. H. P 

'l91o"4^'^T^n®Trm- Paul Knees (fe 

1910, 43, 1511— A comparison of the fonaulai of 7- 0 j-’ 
methyluric acid and 1 : 3-dimet-hyU : .^-diphenylglyrfxalone and 
oxidation (Abstr 1808, i, 218) points to the confhision that Fischs lI 
oxy-7 : 9-dimethyIunc acid (Ab.str,, 1884, 1309) is the glycol • “ 

NH.CO-C{On).NMe 
C(OH)'NMe>^®’ 

'I P'^her’s compound can be 

synthesised by heating together allo.xan and dimethylcarLmide e the, 

1 alone or in acetic acid or concentrated aqueous solution. ’ These 
“un “'’v convenient that Fischer’s for the preparation 
tof the glycol. \t hen its solution m glacial acetic acid is heated for a 
long time, an isomeride is formed. The crystal of the glycol are 

angle !f« = 96»,, 

.^M^h^oi^rmde Ad alloxi^ yield a meth,jlurio add gh,J: 

^hich crystallises in flat prisms or plates, m u 208— 20&° 
(dMomp ), and it is not so soluble as llio dimethyl derivative 
7 1 9-D,ethyluric acid glycol, C,H„0,N„ crystallises in monoclinio 
rprisms, begins to melt at 105® and becomes quite clear at 120®. 

tfystallises in glistening’ plates, 

which decompose at 198—200°. f j g 

l^exanitrohydrazobenzene and Salts of Trinitrodiphenyl- 

I'isfER (-Sw., 1910, 43, 
1080— lt)88).— When a solution of he.xanitrohydrazobenzene in methyl 
a eohol or acetonitrile is evaporated in a desiccator, a residue isobtaini 
ot the yellow real hexanitrohydrazobeiizeue, together with a red mass 
which probably consists of a compound of the aci-nitro-lorm and the 
solvent, si^nce by warming or by treatment with acids the red mass 
frees weight and changes into yellow hexanitrohydrazobenzene. This 
^ew 18 supported by spectrometric evidence. Yellow solutions of 
Hexanitrohydrazobenzene show only general absorption, whilst red ' 
JO utions yield absorption spectra very .similar to those of the alkali 
salts or the nexanitro-compouDd. q g 

'^e Refractive Indices of Solutions of Certain Proteins. 
I.^Bkailspoed Boeertsos (/. lliol. C/wm., 1910, 7, 359— 364).— If a 

f «I of the solvent (distilled water, 

! OiiA at 18 ), c the percentage concentration of the protein, and a a 
4 >ns n equal to the change in the jefraotiye index produced by 
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dissolving 1 in 100 c.c^, then »~ nj=*ac. The values of a for 
Avomucoidjtovprvitellio, and caseinogea respecfcivelj are 0*00160, 
0*00130, and O'OOISS. _ . W. B. H. 

Adsorption Compounds of Certain Proteins with Inorganic^ 
Haloid Salts Soluble in Alcohol. Friedrich Simoh {Zeitsck , ' 
■ physiol. Chem.j 1910, 66, 70 — 87).— Certain haloid salts (calcium': 
chloride, bromide and iodide, strontium chloride, and lithium chloride) 
Tphich are soluble in alcohol, when mixed with proteins and protein 
digestion products in aqueous solutions are precipitated with the : 
proteins in definite quantities on the addition of alcohol. The removal 
, of the salts by washing or by re-solution and precipitation is very-j 
difficult and never complete. The precipitates form brown powders on ■ 
drying, which dissolve easily in warm water ; the solutions exhibit the 
typical reactions of the anions and cations of the salts used ; thes©'^ 
are present in the same proportions as in the .salts. W. B. H. 

Calorimetric Investigations of the Precipitation of Proteins 
by Salts of Heavy Metals. Tullio Gayda {Biochem. ZeiUch.^* 
1910, 25, 341 — 358). — The author determined the heat of reaction . 
when salts of heavy metals in varying strengths of solution are added to 
protein solutions, and by analysis, the composition of the precipitate , 
formed. If a precipitate is formed in the case of copper salts, there is 
a fall of tem* A’^-ture. This is the algobraical sum of the heat of 
solution and the heat of precipitation, which latter factor is negative, v 
7his latter is itself the algebraical sum of the heat of precipitation of 
protein (0'4025 cal. for 1 gram protein, which n^ber is independent of 
the protein concentration in solution) and the heatof adsorption of copper 
sulphate by the protein ( - 20*1621 c.al. for 1 gram of copper sulphate). 
In greater concentrations, when no precipitate is formed, the heat of 
reaction is the algebraical sum of the beat of dilution of the copper.;.: 
sulphate solution and a residual heat which is neg.ative, and which.:' 
indicates that even when no precipitate is formed, a complex of protein'? 
and copper sulphate is formed. When a precipitate is formed by^ 
mercuric salts, the heat of reaction is positive. The conditions her©^ 
are somewhat more complex than in the case of copper salts , as 
heat of adsorption of mercury salts by tlie protein complex is 
function of two variables ; namely, the quantity of protein pre- '• 
cipitated and the mercury salt carried down with this precipitate. The 
heat of adsorption of 1 gram of mercuric chloride is a parabolic function 
ol the quantity of protein pretipitated. S. B. S. 

A Protein Substance in the Pancreatic Juice. Elkan'^ 
Wechslek [Zeitsch. physiol, Ckem., 1910, 284— 286).— The protein 

in pan^atic juice is not a niicleo-protcin, nor a gluco-protein. It 
gives Millon's and 'the biuret reactions. It contains 13*2^ nitrogen."^ 
It yields in parts % of the total nitrogen ; ammonia, 0’3, humin I, 
10‘9 ; humin II, 5‘4 ; histidine, 4*1 ; arginine, 15*7 ; lysino, 1‘3 ; and 
^ono-amino-acids, 56*9. In parts % of the total protein, the follovVmg 
figures are given: arginine, 6*44; histidine, 1*99; lysine, 0'89 j 
ammonia, 0-05, It is thus poor in lysine, and very poor in ammonia, 

W. P. H, 
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L "Bate or Bolut5oli..Dr <;aa8iij m Seiutions of the HvdrnTW 
■flf the Alkalis and of the AJkfdine Earths. T. Bb4ilsp°®“ 
plOBEETSON (J. Physical. Ohm,-, 1910, 14, 377—392. Comparn 
lAbstr., 1908, i, 930).— When' casein is stirred at an spproximjt T 
Constant rate in solutions of the hydroxides of the alkalis or of tV 
! alkaline earths, the amount dissolved is given by the equation x=h<t 
W^ere x i.s the number of grams of casein dissolved, ( is the time whi i 
^has elapsed since the casein was introduced into the solvent, and h and 
m are constants depending on the concentration and nature of th 
hydroxide solution and on the total mass of casein in the mixture ° 

Within the errors of experiment, the rapidity, of solution is not 
affected by the temperature for temperatures ranging between rooiu 
temperature and 30°. 

Equally concentrated solutions of the hydroxides of potassium 
sodium, lithium, and ammonium dissolve casein at approximately the 
same rate. Solutions of the hydroxides of the alkaline earths dissolve 
casein much more slowly, strontium hydroxide dissolving it the most 
and barium hydroxide the least, rapidly. ’ 

The amount of casein dissolved by a solution of potassium hydroxide 
in a given time is directly proportional to the concentration of the 
hydroxide. 

The velocity of solution of the casein increases with the mass of 
casein present in the mixture. The rate of increase of the velocity of 
solution with incroa-sing mass of the casein is at first, rather large, 
but it becomes much less as the mass of the casein is' still further 
increased. 

In the light of the above results, it is suggested that the factor which 
determines the rate of solution of casein in the alkaline Eolations 
mentioned is the velocity with which the casein particles are penetrated 
and moistened by the solvent. T. S. P. 


Partial Hydrolysis of Casein. Zdekko H. Skkaup and E. Kmuse 
{Monatsh., 1910, 31, 149—193. Compare Skraup and Ilummelberger, 
Abst^ 1908, i, 711 ; Skraup and Woeber, ibid., 1909, i, 446; Skraup 
and l^mpl, ibid,, i, 537). — ^The products obtained by shaking casein 
with 60% sulphuric acid have been examined. It has been found 
possible to isolate a product very sparingly soluble in water, and 
resembling casein in many respects ; this is termed albumose I. Among 
the products precipitated on the additmu of ammonium sulphate, the 
one obtained when the solution is oueTourth saturated is formed in 
appreciable amount and is termed albumose II. A product which is not 
precipitated by ammonium sulphate is termed peptone. All three 
products were hydrolysed with concentrated hydrochloric qcid, and 
the amounts of tyrosine and glutamic acid determined. The peptone 
did not yield any tyrosine, but the two albumoses gave somewhat 
larger yields than the casein itself. Albumo.se 11 gave far less 
glutamic acid than tlie original casein, whereas the peptone gave much 
lAp^ame amount, and albumose I somewhat more. The following 
»loqr-reactions of the three products were also examined : Millon'f, 
yoxvlic acid, biuret, ^S-naphthol, and thymol. J. J. 3. 
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Cleavage Products obtained by the Partial Hydrolysis of 
p otelns. Emil.Abuerealden and Asieazu Suwa {ZeitscK. physiol. 

1919* 66, 13 — 18). — From Canton silk, glycyl-(/-alanine 
^ujjyjride and glycyl-^-tyroaine anhydride were obtained. From 
iJeucbang silk and Indian tussore, d-alanine anhydride and glycyl- 
d-ftlanine anhydride were obtained. By the partial hydrolysis of 
Ttaliau Canton silk, alanine anhydride was not obtained. 

W. D. H. 

Blood Colouring Matter. William KOster (Zeitsch. physiol. 
Ohm-, 1919, 66, 165 — 249. Compare this vol., i, 210). — Dehydro- 
c£lorideh»niin undergoes changes on keeping wliieh hinder the simple 
addition of hydrogen chloride and reformation of hsemin. Hsemin 
crystals are obtained from dehydrochloridehsemin by the action of 
hydrochloric acid, but hiematin prepared by the action of alkalis on 
bsemin does not behave similarly. Ilsemin dissolves both in aniline 
and in ^j-toluidine,* owing to salt formation, but not in o-toluidine; 
this is ascribed to sterie hindmnce. 

In the preparation of hamatoporphyrin any oxidation in acid 
solution is to be avoided, and therefore sulphuric or hydrochloric acid 
should not be used. The iron eliminated is tervalont. Hicuiin is more 
resistant to acids than haematin or debydrochloridehiemin.. Acetic 
acid acts but w^'akly on hamatin, even at high temperatures. 

Kicinia an^ A^matiu are insoluble iu acid carbonates and diacid 
phosphates ; with normal carbonates, acid carbonates are formed. The 
disodium salt of heematin gives up a molecule of sodium hydroxide on 
prolonged dialysis. Solutions of the alkali salts of h^matin polymerise 
on keeping. 

Precipitates obtained with metallic salts have not the exact com- 
position : Cg^Hg^iO^MN^PeOH. in the iron and silver salts, the metal 
seems to be fixed in a complex salt, and in such salts the attachment 
of the iron in hwmatin is rendered looser. 

Typical htemin is not obtained by Eppingcr’s method, and only in 
admixture with another substance by Sievert's method. The longer 
bjEmatin remains in alkaline solution, the more difficult it is to 
prepare typical haemiu from it. The solution of h<ematin obtained by 
decomposing the barium compound with sulphuric acid and alcohol, 
when treated with hydrochloric acid at 50 — 72° gives a product soluble 
in alkali, but at 80° an insoluble product partly esterified is produced. 

In h«min the group ]>FejCl, in bsematin >-FeOH, replace the 
iiuide hydrogen of the pyiTole ring - the acid properties of the two 
substances are due to the prwence of two carboxyl groups. In passing 
into deliydrochloridehmmiD, hydrogen chloride is eliminated between one 
of these and the group )>FeCl. In the reduction of hmmatin to 
hamochromogen, ferric are re<luced to ferrous compounds. The addition 
of carbon dioxide to hmmochromogen, or of oxygen, carbon dioxide or 
nitrous oxide to hemoglobin, takes place at the iron, E. F. A. 

The Non-Existence of “Protagon” in the Brain. Otto 
and M. Christine Tebb Zeitsch.^ 1910, 25, 

151—160). — The authors maintain, in opposition to Wilson and 
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; abstracts or ootkicaR : 


|jgpS&f,;t£it,the •8<wallA4.'^^ta%on^'FloVS simple sabstanw 
13^^®^’**” obtained whieh^ on repeated Tecrystallisation f ^ 
wuiall quantities of aleohol does .nA'vary vei-y appreciably in com^* 

»on-; if, however, larger, quantities of alcohol or other solventr? 
Employed for recryatalliAtion, the "protagon" can be separated ink 
ar^tions of varying composition, especially as regAds the phosnho 
l^ntent {from .0'07 to 3'13%). The authors give some details as to th* 
J^hmpoaition of fractions obtained in various recrystalliaations. * 

S. B. S 

!<; 

Some Oolloid-Chemioal Aspects of Digestion with Dltra 
Jmioroaoopio Observations. Jerome Alexandeb (/. Amer. Chm 
=-■?«!., 1910, 32, 680 — 687). — After drawing attention to the fact that 
- the cataly^tic action of enzymes probably depends on the preliniiiiarv 
formation of a. compound of the enzyme with the substrate, it « 
(Pointed out that this product is most likely a colloidal absorptioa 
' compound, and it is suggested that enzymes produce their effects by 
{virtue of their specific surface actious and the motion of their particles 
I This view has been confirmed by observations with the ultrs- 
jpiieroscope. When starch grains were treated with a solution of 
diastase, ultramicrons in rapid motion were seen to accumulate about 
the starch grains, which after a time showed an indented outline. 
:,Tha bright appearance of the field indicated the presence of numerous 
;,finer particles, whilst some particles of an intermediate size were 

■ visible. A solution of egg^albumin which had been heated nearly to 
{^boiling was opalescent, and, when viewed ■with the ultramicrescope, 
presented a field full of bright and rapidly moving ultramicrons. Oa 
^.adding a pepsin solution containing 15% of alcohol, immediate 
coagulation took place. On .addition of dilute hydrochloric acid, the 
{coagulated masses became disintegrated, and ultramicrons again 
(appeared as before. The albumin particles gradually decreased in 
isize, and eventually disappeared. 

Eefereuoe is made to the action of reversible colloids in protecting 
{irreversible or unstable colloids from coagulation, and consequently 

■ enabling colloidal sols to pass through membranes otherwise imporme- 

mble to them. This principle of colloidal protection has been Amon- 
{fltrated with the aid of the ultramicroscope. The casein particles iu 
milk are seen to be in active motion, but if dilute acid is added, they 
immediately coagulate. If, however, a little gelatin or gum arahic is 
introduced before acidifying, coagulation is prevented, and the casein 
particles continue in motion. Gelatin exerts a greater protective 
^tion than gum, and is able to protect casein from coagulation by 
Aenuin. E. G. 


The Fatal Temperature for Plant Tyrosinaees. Gabeiei 
.iBERTRAND and M. Bosesblatt (Compt. reitd., 1910, 150, 1142— IH5; 

Soc. chijn.f 1910, [iv], 7, 557 — 561, Compare Abstr., 1907, 
i, 811), — The view that more than one specific tyrosinase e.vists 
game 'support from the fact that some enzymes of this type are 
.more resistant to heat thau others. The temperature at which the 
f^yme ceases to be capable of developing a coloration with tyrosine 
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1^18 been Ssteiinined for 'iSi’ number of jrepnratione of different 
origin Thus. the W»1 temperature for theftyrosinase fiom Amanita 
f^ksems is 60 — 65°; from ipidetti, K. rvhra, and R. delica, 

0 _ 7 O°; from lentils and potatoes, 80— 86°, and for that from the 
mot of beetroot, 90 — 95°. The temperature ‘for any particular oozyme 
is only slightly influenced by the nature of the solvent and the mode 
^ of preparation ; furthermore, in mixtures containing more than one, 
each diastase behaves as if the others were absent. * ^. 0. W. 

Action of Hypophosphorous Acid on Dinaphthapyranol, 
Dinaphthapyrylphosphinous Acid. Robeet Fosse (Bull. Soc: 

1910, [iv], 7, 357 — 359). — Rioaphthapyrylphospliinous acid, the 
formation of which has been described alre,ady (this vol., i, 292), forme 
small, white crystals, which develop a superlicial reddish-violet color- 
ation, and in alcoholic solution reduces .silver nitrate. The sodium salt 
forms brilliant silvery crystals from water, which become opaque on 
drying, and gradually develop a reddish-violet tint. The barium salt 
separates in crystals from hot water. T, A. H. 

Preparation and Properties of p lodophenylarsinio Acid and 
Certain of its Derivatives. I. Efisio and Aldo Patta 

(Oazteila, 1910, 40, i, 128 — -137). — Part of the work here described 
has been already published (Abstr., 1909, i, 543). 

f-Ioiophmylcraenious oxide, C,;H,I-.A.sO, obtained, together with 
hjdriodic acid, 1^ the action of water or an alkali carbonate or hydr- 
oxide on p-iodophenylarsenious iodide (loc. cit.), forms a straw-coloured 
powder, m. p. 245 — 250°. 

f-DUodoarsenohenzene, C^HJ-AsiAs'C^HJ, prepared by reducing 
p-iodophenylatsiiiic acid by means of phosphorus acid, is a yellow 
lubstance, m. p. 145—150°, insoluble in all organic solvents. 

T, n. P. 

Preparation of Homologfues of p-Aminophenylarsinic Acid, 
Fabewekke vorm, Meisier, Lucius & Rat.vixo (D.R. P. 219210).— In 
the well-knowu preparation of magenta by heating o- and m-toluidines 
with arsenic acid, the latter acts simply as au oxidising agent; the 
methods are now de.'cribed by which it is induced to become a 
substituting agent. 

o-Toluidine (90 parts) is heated in a distilling apparatus, and 
finely-powdered arsenic acid (24 p.arts) slowly stirred in, the 
temperature being maintained with coutinuai stirring at 165 — 168° 
during about an hour, when water and o-tohudine distil over ; the 
internal temperature is then raised to 185 — 190° during an equaJ 
period, the apparatus cooled, and the contents treated with wateri 
rendered alkaline with calcium or barium hydroxide, and any residual 
tolmdino removed with steam. The liquid is saturated with sodium 
chloride, and, after twenty-four hours, filtered, and the liquid just 
acidified with hydrochloric acid, when a resinous by-product separates, 
and, after a further twenty hours, the pure i-amino-Z-tolylarsmic 
Mid is precipitated in needles, m. p. 194 — 195° The sodium salt is 
crystalline, and can be separated from its aqueous solution bv addi- 
hoD of alcohol. 



.APTOACTS QF CHE)^AL P^I®. ^ 

^fimvna-Vtolylaraintc a^, ,ia p. titSS] is rimflarly pr^ared tr 
^IblpWino'.' , ^ ™™ 

4-if»tn«-2 : &-xylylanink add, from p-xylidine, crystallises witi. 
iH'jO, and when anhydrous has m. p. 215“ These compounds ° 
polourless, and are readily soluble in hot, sparingly in cold, 1581 ^' 
4'hey yield crystalline salts, and diazotise readily with nitrous 
4heir therapeutic germicidal action is analogous to that oE p-atninn’ 
plenylarsinicacid. p. M. G J[ 

Action of Organo-magneaium Compounds on Boron Tri- 
bhloride. Sulphur Chloride, and on the Chloride and Esters 
of Sulphurous Acid. Wilhelm Streckes {Ber., 1910, 43 
1131 — 1136). — When magnesium phenyl bromide reacts with boron' 
trichloride, only one chlorine atom is replaced, so that the final product 
is always plienylboric acid (compare Khotinsky and Melamed, Abstr. 
1909, i, 864). This acid cannot be titrated in the ordinary way, bat 
it is more dissociated than boric acid, the molecular conductivity at 
25° being 0-133. On the assumption that the conductivity at infinite 
dilution is the same as that of beozoic acid, this gives a degree of 
dissociation of 0-00027 at ^5°, while that of boric acid is 0-00013 
(Walker and Cormack, Trans., 1900, 77, 5). 

Magnesium phenyl bromide reacts with sulphur chloride (S.Cl ), 
yielding phenyl disulphide ; diphenyl is also formed. * ' 

As a result of the action of magnesium phenyl bromide and 
magnesium benzyl bromide on thionyl chloride, the correspondiiu' 
sulphoxides are farmed, in addition to diphenyl and benzyl sulphide. 
With s-diethyl sulphite the same sulphoxides are obtained. ns-Diethyl 
sulphite and magnesium phenyl bromide yield phenyl ethyl sulphone. 

The action of magnesium ethyl iodide and magnesium phenyl 
bromide on benzene solutions of nitrogen chloride (Ilentschel, Abstr., 
1897, ii, 447) was tried without result. R. V. S. 

Action of Thionyl Chloride on Organo-magneeium Com- 
pounds. Victor Gbionakd and L. Zorn {Compt. rmd., 1910, 150, 
1177 — 1179. Compare Strccker, preceding abstract). — Thionyl 
chloride resembles carbonyl chloride in its action on organo-magnesium 
compounds (Abstr., 190.3, i, 455). When 1 mol. of the chloride is 
employed with 2 mols. of an aromatic magnesium compound, a sulphin- 
one is produced, whilst if a greater proportion (3 mols.) of the 
magnesium derivative is taken, a sulphoniiim complex, of the type 
SRj-OMgX, is formed. When X is an aliphatic radicle, this undergoes 
decomposition in two directions: ( 1 ) SR 5 'OMgX=SR 2 -+-MgX-OR; 
(2) SE2(OMgX)-C»Hj„+i=SR2 + MgX-OH -fC„H2„. 

From the magnesium derivative of bromoquinol dimethyl ether, a 
small quantity of bi 8-2 ; 5-dimethylpbenylsulphinone,, [CjH 3 ( 6 Me),]S 0 , 
was obtained, in the form of small crystals, m. p. 124—125°. 

W. 0. W. 
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Purifloation and ttie Physical Conatants of Some Organh 
Liquids. Jean Timueekans (Bull. Soc. cldm. l^lCr 24 

344 - 268 ).— The author gives a general discussion of the precaitioni 
„hich are n^essary in the puriHcation of an organic liquid by frac 
tional distillation. ^ Twenty-five different compounds have be«i 
inrestigated, the cntena of purity being the boiling point and the 
4 * 8 , ty. In some cases the freezing point and the critical solutioi 
temperature m an inert solvent were also used as criteria 
The following table gives a summary of the results, in each case 
the + refers to variations in the last decimal place given. 


Sabatance. 

MoPontane 

Ethyl bromitlo 

Ethylene dichb.'rido 

Chloroform 

Carbon tetrachloride 

Carbon disulph'de 

Acetonitrile .. 

Ethylaminc 

Methyl alcohol 

Ethyl ether 

Acetone 

Methyl ethyl ketone 

Methylal 

MoBiityric acid 

Methyl formate 

Ethyl acetate 

Ethyl propionate 

Toluene 

Chlorobenzene 

Rromobenzciio 

Benzoiiitvile 

'Nitrobenzene 

Aniline 

Anisole 

Pyridine 


B. p. /760 mm. 

dt/Up for 
10 mm. 

27*95^1 

0-37’ 

38-40 +1 

0-.36 

83-70 +1 



01 20 +l 

0-35 

70-75 +1 

0-41 

46-2.’> +l 

0-4-2 

81-00 +1 

0-30 

16-55+1 - 

0-28 

6170 +1 

0-30 

34-60 +1 

0-36 

56-10 +1 

0 30 

79-60 +2 

0-38 

42-30 ±2 

0-40 

l.'i4-35 +2 

0-32 

3175 +2 

0-34 

77-1.5 +1 

0-41 

99-10 +1 

0-40 

11070 +l 

0-42 

132-00 +1 

0-19 

ir>615 +1 

0-5.3 

191-30 +1 

0-54 

210 85 +1 

0 48 

184-40 +1 

0 51 

153-80 +2 

0-48 

115-50 +1 

0-44 


DJ- 

0- 63S42+3 
r50138±2 
1'2S238±2 

1- 62635+2 
1-63255 +2 
1-29272 + 2 
O'80350 + l 
0-70570 + 10 
0-81017+8 

0-73B27t5 

0-81249±,3 
0-82551 + 1 
0-S8548±-2 

0- 96819 + 2 

1- 00340 +3 

0 90476 + -2 
0-01245 + 2 

0- 88448+2 

1- 12795+1 

1 02193+1 
1 02279 + 3 
1-22290+4 
1-03895+2 
1-01237 + 2 
1-00302+2 


, T. S. P. 

The First Synthesis of Ethyl Alcohol. Raphael Melhola 
’ 2 ®' 737-740).-An historical paper in 

oicd the author maintains his thesis that Henry Hennel was the first 
synlhesise ethyl alcohol (compare Berthelot, Abstr , 1899 i 471 - 
»ntsehe, 1902, i, 65^. j 'gl p' ’ 

Molecular Compounds of Alcohol and Water. T. Fawssett 

ill paper is largely the 

ion ezposition of a theory proposed to explain the contrao- 

urnng when ethyl alcohol and water are mixed. According to 

TOl. XOVm. i. „ . 



1. ^84 : ABSTBA0T8 OF Crt WCAI.jI'AiiroS. 

iSo 'ffieory adranood, when ethyl' ai&ol' 404 water combine ftj 
first compound formed is invariahjy (CjHjO)jg,HjO, which snbsequeutlj 
combines with succeesive molecules of water, fprming an indefinit, 
number of compoundSi . Further, that the formation of each molecul^j 
compound or “system" causes a definite contraction of the total 
'volume, and that the contraction is proportional to the weight of the 
water in the equation; (CjH5-OH)e,HjO + HjO - (CjHj-OHjj.aHjO. 
From the latter it is deduced that the contraction resulting on the 
formation of the compound {C2H,0),8,nH20 from the compoonj 
(CjHjO),B,{n-l)HjOi3 equal to {5-136»/(23 + n) - 5'136(n- 1)/[23^. 
(n-1)]} of the volume of water added. The contractions pro. 
duced by nine successive additions of 5/18 gram-molecules of water to 
5 gram-molecules of ethyl alcohol were measured at 15'5° in an 
apparatus described. The observed contractions diminish from 
0-221 for the first addition to O'llS for the ninth, the calculated 
figures varying from 0-214 to 0-1 19, whilst the difierence only amonnti 
to O'fll in three instances. E. H. 


a<«-Dialkyl-(3-keto-aleohol8. Edmond E. Blaibd and I. Hersas 
(inn. Chim. Fhm., 1910, [viii], 20, 173— 194).— Kecapitulates wort 
recorded already in Abstr., 1907, i, 749 j 1908, i, 78, 248, 319, 59G; 
1909, i, 85, and continues the work dealt with in Abstr., 1909, i, 632, . 
The following data are new. Kling and Viard’s statement (Absk.i 
1904, i, 645) that tertiary alcohols are dehydrated at the boiling poiit 
of naphthalene could not be verified in the cases of trimethylcarhinol 
or a-hydroxydiisopropyl ketone, CHMej'CO'CMe.r'OH. The primary 
alcohol, ethyl hydroxy-see.-kutyl ieione, OH-CHj-CHEt-COEt, b. p, 
102-5713 mm,, is also stable under these conditions. 

a-Hydroxydi)«opropyl ketone, the formation of which has hem 
described already (Abstr., 1908, i, 319), furnishes a p-niO-opteaji- 
hydrmone, m.p. 127-57 crystallising in yellow needles. Attempts k 
synthesise this hydroxy-ketone from ethyl a hydroxy-iaovalerate by 
the action of magnesium methyl iodide resulted in the productim 
of BMimetliylpeniane-Py-diol, CHMe2-OH(OH)'CMe2-OH, m. p. , 
which crystallises in colourless needles, and yields a morwoceft^ 
derivative, CHMe,-CH(OAc)-CMe2-OH, b. p. 88-89711- mm, and 
a phenylurethane, m. p. 1277 This glycol on oxidation with chromie 
acid gives a mixture of ketones, but no a-hydroxydmopropyl ketose. 
On dehydration with sulphuric acid, the glycol yields ditscpropyl 
ketone (Abstr., 1904, i, 219). , : 

The following details are given of the compounds prepared la tM. 
course of the synthesis of eihyl tiglyl ketone (Abstr,, 1908, 1, 
fi-hydroxy-u-methylbutyric acid furnishes a phenylurethane, m. p. 1 
crystallising in slender needles. The acetyl derivative 0 t e 
yields an ethyl ester, b, p. 97-5715 mm., a p-toluidlde, P- ^ j 1, 1 
needles, an a-naphtltylamide, m, p. 1267 end an acid chlom fi, ■ 
84713 mm. The last-mentioned sufistance condenses with zmc si ; 
iodide to give B-acetoxy-a^melkylpropyl ethyl ketone, 

OAc-CHMe-CHMe-COEt, ' , s 

p. 9J-<i97-5714 mm., and this on hydrolysis in the cold futnist 
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-ixtare of the, cfllftlB^nding b. - p. 89— 90°/li mm.,‘ 

ind ethy' tigiyi ketone, b. p. 60'6713inm. ; the latter absorbs hydrogen’ 
bromWe, but the brbmo-compound formed is unstable, and could not be 
isolated. T. A. H. t 


^^^Pounds. Robert Lespieau 
iPmpt. — 1762). ^Reduction of unsaturated 

llvcols such as the compound OH'OHg'C^C'CH^’OH or 

’ OH-CH^-C-C-C-C-cn^'OH, 

by means of plabinum black and hydrogen in alcoholic or ethereal 
jolfltion results in the production of a good yield of the corresponding 
glycols. ’Small quantities of hexane and hexanol are also 
{aimed in the case of the latter compound. The yield is considerably 
(liminislied if the dimethyl ethers of the glycols are employed, oaring to 
the formation of saturated hydrocarbons and of dimethyl ether. 

W. 0. w. 


Hydroxydiacetyl. Otto JDiels and Milan Faricas {Ber., 1910; 
43 , 1957 — 1962).— It has not been found passible to obtain a mono- 
bromo-derirative of diacetyl, the only product formed by direct 
broffiination being the dibromo-derivative (compai-e Fittig, Keller, and 
Daimkr, Abstr., 1889, 491). Diacetylmonoxime yields .a ixionobromo- 
•derivatire when dissolved in methyl alcohol and treated with bromine 
‘at 0°, and this • #ict3 with a methyl alcoholic solution of potassium 
[acetate, yielding the corresponding acetyl derivative, which, when 
Sydfolysed with barium hydroxide solution, yields the oxime of 
tydrosydiacetyl ; but, so far, it has not been found possible to obtain 
hydroxydiacetyl itself. 

Modifications of Diels and Jest’s method (Abstr., 1902, i, 744) for 
tbe preparation of diacetylmonoxime are recommended. Its hromo- 
Jerivative, CHjBr'CO'CMe'.N'OH, crystallises from benzene, has m. p. 
33—84°, and attacks the mucous membrane. The acetate^ 
OAcCH^-CO-CMelN-OH, 

orms snow-white crystals, m. p. 93‘5- -94^ It yields a plitwjlhydr-' 
[a)?if, 0 Ac'CH 2 'C(iN 2 HPh)*CMelK'UlI, which forms sulphur-yellow, 
lichroic crystals, m. p. 133 — 133° (corr.). 

Hydroxydiacelyhionoxime, OH’CHo’CO’CMe.’N’OH, crystallises from 
rater in large, brilliant prisms, in. p. 1 18'5 — 119 5° (corr., decomp.), 
phenylhydrazime, OII*CH 2 *C(^N.>HPh)'CMe^N’OH, which 
rystallises from alcohol in long, pale yellow, refractive needles, m. p. 
97-6° (corr.). 

y the action of an excess of phenyl hydrazine on a dilute acetic acid 
ilution of the monoxime, crystallises in golden-yellow plates, m, p. 
^9° (corr,, decorap.) J. J, S. 


Attempts to Transform Nitrous Vapours into the Oorre- 
pondiog Calcium Salts by the Use of Ethyl Nitrite and 
Tassilly and J. Leboide (Bull. Soc. chim.^ 1910, 
J? 7, 622—628), — Nitrous vapouis are absorbed fairly completely 
®thyl alcohol with the formation of ethyl, nitrite and nitrate, but 
(« reeultiog solution on treatment with lime does not fumisfi good 


0 0 % 



P® 3 g oi'tlw method caiuot 

IS'^'d for the convewion.pf ™«to nitroat fttiw'' into calciu^i sdi* 
dt ihdustriarvalue. ? _ 

‘CNitric oxide, obtained by the action of nitrm Mid on copper, was 
niixed with air, previonaly purified by paseing over (1) pumice stone 
mixed with potassium hydroxide, and (2) pumice stone saturated with 
sulphuric aeid, to form a mixture containing 1 to 2% of nitrous fumes, 
and idiia was drawn through alcohol kept at - 20°, then through glaee^ 
wool at - 35° to - 40°, to eliminate alcohol, etc , from the issuing gaj^ 
and finally through a tube containing dipbenylamine in sulphuric acid. 
The last tube served as a test for nitrous vapours in the issuing gm, 
and its subsequent examination showed that t he pfoportion of nitrous 
vapours which escaped absorption was less than 1 x 10“® of that 
dissolved by the alcohol. The alcoholic solution at first contains ethyl 
nitrite and ethyl nitrate, but, when kept, part of the nitrata is 
hydrolysed, and the nitric aeid formed reacts with the excess of alcohol- 
to form acetaldehyde. Experiments on the hydrolysis of ethyl nitrite: 
and nitrate in alcohol with potassium hydroxide showed that good 
yields of the potassium salts could he obtained, but with lime under 
similar conditions the hydrolysis of ethyl nitrite is negligible at 
atmospheric temperature or 100°, bub amounts to 23 at 140°, and- 
with ethyl nitrate amounts to 29-0 and 55-0% at 140° and 
*■150° respectively. Potassium is not displaced from potassium nitrite; 
or nitrate by boiling with lime in presence of alcohol. T. A. H, 


Ethyl Metaphosphate and its Use in Organic Chemistry. 
Kdet Langheld {Ber., 1910, 43, 1857— 1860).— metaphospku, 
C H POj, can be prepared by the action of ethyl iodide on silver meta- 
phosphate, but is more readily obtained by the action of phosphor!^ 
■oxide on anhydrous ethyl ether, OEt.^ + Pj 05 = 2EtPOj. It torms i 
jihick syrup, and may be purified by solution in chloroform and preei-- 
^pitation with ether. It is readily hydrolysed by alkalis, and whee 
toiled with ethyl alcohol gives a mixture of di- and tn-ethyl 


^ Tto metaphosphate when toiled with chloroform and dextrose yields 
two organic phosphorus compounds, from which crystalline barian 

salts have been obtained. f . o . 

Leucine reacts with a chloroform solution of ethyl metaphiwpnate 
yielding the compound : PO(OEt){OH)-NH-CH(0O,H)-CHj-CHMe, 
The metaphosphate is a good condensing agent, as it eliminata 

water or ammonia very readily from mixtures of organic compoim a . 

•T. J. o." 


Formation and Decomposition of Thiols; Synthesis ti 
Dialkyl Sulphides. Padl Sahatier and Alphonse Mailhe (imp 
,rmd., 1910, 150, 1569-1572. Compare this vol., i, 
t'have been made to improve the yield of thiols from secondar-y a 
£ when these are submitted to the catalytic process already ® . 
ISubstitution of the oxides of zirconium, uranium, tungsten, cMo 
molybdenum, or alumiuium for the thorium oxide previously emp f 
iresaltJi in diminished yields in the case of isoamyl alcohol a 



^ ^ecjeely sinu^^ 

lothat e3rerci6«4ibyv*IfuniBa on al^johofa, and if ^dmium g^phidfe ia 
the reactipii afForda a convenient method fbr the preparation of 
(lialkyl sulphideii. \yheu passed over this substance at- 35p— 330!^, 
ethyl hydrogen sulphide is converted into diethyl sulphide/ whilst at 
decomposition into ethylene and hydrogen sulphide occurs. With 
^jcondary thiols, the yield of dialkyl sulphide is smaller, and the ten- 
dency to undergo 'decomposition more marked. The reaction is 
represented as (1) CdS + 2G«H.>*4rHS = Od(S*C«H 2 »fi )2 i H„S/ 

,( 3 ) Cd(S*C«H 2 «+i) 2 = CdS -h W. 0. w. 

i' .■ 

, Basic Ferric Acetate Contained in the Former Offioiil 
Solution of Ferric Acetate. Eudolf K. VVeinlaxd (Arch. PharmJ 
>1910, 248, 337 345). The Addition of sodium platiriiehloride i!^ 
Jight excess to the former official solution of ferric acetate of the^ 
Ill causes a precipitation of the orangesred platinichloride, 

[FejlQg'yjjPtCI^SHjO, described previously (Abstr,, 1909, i, 872).' 
Ths basic acetate in the official solution, therefore, is the monoacetate. 

r /Ad 1 ' 


rp,(0Ac),i' 

W2 J 


OAc. 


c. s. 


Colloidal Prwfertiea of Soluble Soaps. Filippo Botazzi and 
C. ViCTOKOPF (i«i Accad. Linceiy 1910, [v], 19, i, 659— ti66).— 
The soap employed consisted chiefly of sodium oleate with smaller 
quantities of palmitate, stearate, etc. When a concentrated solution 
of it is dialysed, the volume of liquid in the dialyser at first increases,- 
and the clear solution becomes opalescent and finally milky. I’his is 
due to the gradual hydrolysis of the soap ; the alkali formed diffuses ' 
out, and fatty acids and acid soaps are precipitated. At the end of 
the dialysis, the liquid forms three layers, two, at the surface and at. 
the bottom respectively, consisting of the acids and the acid soaps, | 
and a third, intermediate, milky layer, which is .a microgranular 
Buspension of these substances in a very dilute solution of soap, 
iffiall quantity of soap is also lost by diffusion, during the dialysis.,' 
When examined electrically, both the soap and the granules in thej 
dialysed liquid are found to move towards the anode. On adding] 
water or small quantities of iV/10 sodium hydroxide to the concen,-^ 
^ed soap solution, a gradual decrease of the viscosity ocours. ^ 
^en .^/10-sodium hydroxide is added to the turbid, filtered liquif^ 
liter dialysis, the viscosity at first increases, then decreases to 
onner value. If water is now added, the viscosity again slowly ” 
owing to the decrease in concentration of the alkali present.' 
0 addition of an excess of sodium hydroxide causes precipitation 
J the soap. The concentratal soap solution has a very low surface 
enaoD whilst that of the liquid after dialysis is not much less than 
' ^ of distilled water. The variation of surface tension caused by 
ition of sodium hydroxide is similar to the changes produced 
e viscosity, but in the reverse direction ; when the viscosity 
creases the surface tension diniiaisbes, and vice versa. E. "V. S. 



Dewpifcmtiofi^f T^uebus Alooto 8 o1iih« 
^fei AI&di Soaps. David Holde [with BT^^TOCher. and^r^ 
^M*TEEHEpi] (Zdtsc^/Bhh/roiJiem.^ 1910, 10, 4364^42).— 

^iolution of a soap in aqueous al<»hol is made exactly neutral ^ 
vphenolphthalein and then shaken with a solvent such as benzene th 
^solution becomes red and the benzene contains some of the fatty'if’j 
fof the soap, showing that the neutral solution is hydrolysed to som* 
"extent. The hydrolysis diminishes as the concentration of the alcoh ^ 
.’increases, and practically disappears in 80% alcohol. ; The hearing of 
this on the accuracy of titrations of fatty acids is discussed. ^ 

The partition of oleic acid between “benzine" and aqueous alcohol 
is also studied. With 40% alcohol, 99'8% of the acid passes into tha 
“ benzine." j g , 

Carbohydrate Esters of Higher Fatty Acids. W. E. Bloor 
(/, Biol. C/wm., 1910, 7, 427 — 430. Compare Neuberg and Poliak 
this vol., i, 157). — Mannitol has been condensed with stearic acid 
under the influence of concentrated sulphuric acid at 65—75° the 
mixture being then cooled and ether added (Griin’s method). 

A certain amount of ethyl stearate is formed as a by-product, and 
this complicates the purification of the condensation product. After 
repeated precipitation from its methyl alcoholic solution, mannik 
dittearate, CgHg 02 (C,gH 3502 ) 2 , was obtained as a colourless, somi- 
^translucent, amorphous mass, which crystallised from etlicr in. 
^microscopic needles, m. p. 5P. It has [a]® +63 9®, and is readily ' 
hydrolysed by alcoholic sodium hydroxide solution. J. J. S. 

. Ester Condensation ; Ethyl Oxalate and Propionitrile. 
WiLHELu WiSLicENUS and Wilhelm Silberstein [Bet., 1910, 43, ' 
1825 — 1836). — The ordinary Claisen condensation (ethyl acetoacetate 
formation) is termed ester coivie;iX6ation. Three factors are of 
importance : the ester, the methylene derivative, and the condenring 
agent. According to Claisen the ester first forms an additive 
compound with the sodium alkyloxide. The most reactive ester is 
.ethyl oxalate, then follow ethyl formate, nitrite, acetate, benzoate, 
and nitrate. The most reactive methylene compounds are benzyl 
^cyanide, .ketones, ethyl acetate, fluorene, etc. Freund and Speyer 
|(Ah5tr., 1902, i, 584) have found that sodamide is a more effective 
condensing agent than sodium ethoxide. The authors recommend the 
use of potassium etboxlde in cases where sodium ethoxide gives but 
^joor yields or produces no condensation at all ; thus ethyl oxalate 
^nd propionitrile do not condense in the presence of sodium ethoxide 
.(FLelschfaauer, Ahstr., 1893, 397), but with potassium ethoxide in 
the presence of anhydrous ether give an 83% yield of ethyl jS-cyano-a- 
: ketobutyrate after the mixture has been kept for three days at 
the ordinary temperature. The /wtos^mw compound, C^HgO^NK, 
^rystallises from alcohol in slender, colourless prisms, m. p. 162—163^) 

.x ’M^en freshly prepared. The salt is stable, is not hygroscopic, and is 
' m^ecomposed by carbonic or acetic acids. The sodium salt is less 
aiVtier and copper salts form precipitates. 

CN'CHMe’CO'COgEt, crystallises from benzene 
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• .J. 't,-- 

■ large, P — 67°,*and b. p.' fflm. ft , 

Sssolrea to ail ijppi^iable extent- in water,' yielSing acid solutions, 
ffben freshly liberated from its potasainm salt, the ester gives a pale 
coloration with alcoholic ferric chloride, but the coloration increases 
jith the time. This points to the liberation of the' ketonic form and 
its gradual passage into the enolic form : CN-0Me;C(0H)-C02Et. 

The ammonium salt, CjHjjOjN^, forms colourless crystals, m. p. 
113-1U“. - 

A 20% yield of ^-eyano-a-ietobatync acid (propionitrileoxslic acid), , 
gjf.CHMe'OO'OOjH, can be obtained by dissolving the ester in 
other and a little alcohol, and passing in hydrogen chloride and 
shaking with a little water. It forms yellow needles, m. p. 
207—208°. 

When hydrolysed with 20% aqueous potassium hydroxide, the ester 
yields propionic and oxalic acids (acid hydrolysis), bat when hydro- 
lysed with 25% sulphuric acid the product is propionylformic acid, 
m, p, 151 — 152° (compare Wislicenus and Arnold, Abstr., 1888, 361) 
(ketonic hydrolysis). 

When warmed with dilute potassium hydroxide at 40°, or when 
treated with alkaline hydrogen peroxide at 40° (Eadziszewski’s method), 
the ester yields oxalpropiommidt, NHj-CO’CHMe'CO-COjH ; this is’ 
test isolated as its phenylhydrazont, CnHjjOjNj, which crystallises in 
glistening, colourless plates, m. p. 171 — 172°. 

An 87% yieU' df the anil, 0N‘CHMe-C(CO2Et)lNPh, is obtained by 
gently warming the ester with aniline ; it crystallises from ether in 
yellow, flat plates, m. p. 115 — 116°. If the mixture is heated tor 
some time, aniline oxalate is formed. 

The ester yields an oximt, CN‘CHMe'C(IN'OH)‘C02Et, in the form 
ol colourless prisms, m. p. 104 — 105°, and a phenylhi/drmone, 
CN-CHMe-C(CO,Et):N2HPh, ' 

in the form of yellow plates, m. p. 124 — 126°. The phenylhydrazone, 
when heated gradually to 200°, undergoes molecular rearrangement, 
and yields an isomeric compound, m. p. 109 — 111°, which is probably 
, , • ^C(NH.,):CMe 

a pyrazole derivative, K Ph<v ‘ 1, . 

v*(A)ol!dt v' 

The ester reacts with an. alcoholic solution of hydrazine hydrate, 
yielding the hydrazone of ^-cyano-a ketobulyrohydrazide, 
CN-CHMe-C(:N2H3)-CO*NH-I^H2, 
which crystallises in colourless prisms, m. p. 190 — 192®. 

When brominated in chloroform solution, the ester yields ethyl 
^■brom-^-caThoxylamido-a-ketoh}U.ifratet NHj’CO'CMeBr'CO’COgEt,. 
which crystallises in colourless, slender prisms, m. p. 134 — 135°. 

The potassium derivative of ethyl /3-cyano-a-ketobutyrate, 'when 
boiled for several days with alcoholic ethyl iodide, yields ethyl ^-cyano- 
^TMthyl-^-ethylpyruvate {ethyl p-cyano-a keto-^-methylvolerate), 
CN-CMeEfCO-COgEt, 

as a colourless oil, b. p. 130724 mm., which yields a-methylbutyric 
acid when hydrolysed with potassium hydroxide solution and methyl- 
ethylpyruvic acid when hydrolysed with dilute sulphuric acid. The 
pheoylbydrazone of the pyruyic acid has m. p. 132-— 133° (compare 
^uin, Abstr., 1906, i, 929). 
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^ ^id solution of <liazobiniiS&e7(^lo|Jd6}^^^ 

^•<7“o^“-k«t»bnty»£eb yield^^ the pSelPiydra/nti« t 
petyl cyanide (Favrel, Bull &«.■ cWm., 1902, [iii], a; 7 ', 194 \ t? 
"WtasBium salt reacts with p-aitrobenaoyl chloride, yielding It 
i-nUroientoyl derirative, CN-CMe:C(COgEt)-()-Cd'C,H 'SO^ ™ 
iplourless plates, m. p, 83 — 84°, which are readily hydrolysed, * ™ 

J-J.S. 

' Cork. III. Mai ton Schmidt (Mmatsh., 1910, 31, 347_3r,, 
^Compare Abstr., 1904, i, 501).— It has been shown previous^ 

. that the extract of cork meal in chloroform or other indilfer i 
insolvent contains cerin and about 10% of glycerides, and that about 
t;30% of fatty acids, but no glycerides, are obtained by heating the 
e^idue with alcoholic potassium hydroxide ; hence the fatty acids 
i,'in cork are not present as glycerides and are insoluble. Since they 
; cannot he combined with the cerin, which would be found in the 
'ialcoholic solution if such were the case, it follows that they must be 
■ present as anhydrides or as insoluble polymerides. This conclusion it 
J justihed by experiments ou phellonic acid— the acid obtained from cork 
|whieh has been examined most thoroughly. When this acid is bested 
Sot fifty-four hours at the b. p. of xylene, or for six hours with fiiminc 
itydrochloric acid in a water-bath, it is converted into an ankydriit, 
t m. p. 102°, which, however, is soluble in chloroform and in benzene' 
lienee this anhydride is probably present in cork, its non-extraction ' 
thy chloroform being due to the fact that it is embedded in the 
^insoluble constituents of the cork. If this is so, the crude fatty 
jitoids obtained from cork should yield an insoluble product by beating, 
experiment proves this, for at 140° the crude acids are converted 
a brown, elastic, transparent mass, which is insoluble in 
findifferent solvents and is impermeable by gases. In fact, by heating 
jja mixture of the crude acids and an equal weight of sawdust at 
P40“, a product is obtained which closely resembles natural cork 
jin colour, elasticity, aud workability and other properties, and differs 
efromat only by the absence of its characteristic structure. 
p^Tho, substance to which the conversion of these fatty acids into 
fib insoluble form is chiefly due is suberic acid, which is converted by 
|heating, without loss of water and in the absence of air, into an 
^insoluble, elastic mass, probably of a polymeride. 

M therefdre, consists of an insoluble mixture of anhydrides and 

■polymerides of solid and liquid fatty acids, together with the glycerides 
of these adds. Young cork most probably contains only glycerides, 
...which in course of time, under the influence of air, light, and probably 
- also of enzymes, are hydrolysed, the glycerol being oxidised to carbon 
dioxide and water ; the fatty acids partly polymerising and partly 
^forming anhydrides. C. S. 

* Complex Iridium Derivatives. Iridiodichlorodinitro-oxalates. 
.Madeiob VkzES and Alexis DuFFonK (Bull Soc. chim,, 1910, [iv], 
;:*7, 607 — 512. Compare Proc. wrb. Soc, Sci. Bordeaux, July lb, 
..:)901). — Ti'ipotaieium iridiodiG/dm-odmitro-oxalate, 
K3lrCyN0j),Cj0„2H,0, 



obtained t>y oouujg podium inaioaicnioro-oxfti»w iyuy>. 

i 762) w concentrated aqdeous solution with potoium nitrite, 
^ystallises' in orthorhombic. Orange-yellow needles (a:&:cw- 
g.ggiOl ; 1 : 0'81461). It is stable -at ordinary temperatures, loses^ 
2 H 0 and becomer yellow at 100 — 120°, evolves nitrous fumes at 
250°, and decomposes completely at 275°, leaving a black residue., 
having the shape of the original crystals and consisting of iridium, 
potassium chloride, and potassium nitrite. No defiagration occurs. The ' 
gait does not give reactions for chloride, nitrite, or oxalate, 4 J- 

i The silver salt obtained by interaction between solutions of the 
potassium salt and of silver nitrate, the latter in excess, crystallises 
in anhydrous, microscopic, birefringent, bright yellow lamellae of \ 
rhombic form and having an acute angle 65°. The crystals givo^r 
.extinction with crossed nicols in a direction oblique to the diagonal,',' 
The salt is stable even above 100° but begins to turn brown at 120'^, ' 
and decomposes completely at 260°, but doas not deflagrate. Itl 
undergoes double decomposition with hydrochloric acid or chlorides. I 

T. A. H. " 

Complex Derivatives of Iridium. Iridiodichlorodmitro-| 
oxalic Acid and Salts. Alexis Duffour {Bull. Soc. chim., 

[iv]) 7, 512 — 516). — The acid could not be isolated, but was obtained? 
m eolation by adding the equivalent amount of hydrochloric acid to 
the silver saU (see preceding abstract). This solution on evaporation 
even under reduced pressure evolved nitrous fumes, leaving eventually 
a black residue containing iridium. Saits of this acid can be 
prepared by (1) double decomposition with the potassium salt; (2): 
action of chlorides on the silver salt, or (3) by neutralisation of the 
aqueous solution of the acid. The salts have generally the properties 
recorded already for the potassium and silver salts (loc. cit.). They; 
are very soluble in water, with the exception of the silver and thallous ■ 
salts. Salts of the following metals were prepared: Rulidiumfl 
ctrnum, thallivM, ammonium^ lithium, and sodium. The last three’-r; 
yystallise with 2H,^0. The hydi-ated ammonium salt is unstable andH; 
loses its water at atmospheric temperatures when kept over sulphuric-'^ 
wid, and some anhydrous crystals isomorphous with those of tho^ 
rubidium salt separate with the hydrated salt in preparing the latter. '• 
The ammonium salt also differs from the others in deflagrating when . 
heated. T. A. H. 

By-Products Obtained During the Replacement of the Alkyl 
Groups in Ethyl Malonate. Telemaghos Komnenos 
1910, 31; 421 — 438), — It has been .shown (this vol., i, 361) that methyl 
ethanetetracarboxylate is the chief product obtained by the addition of 
wdine to the reaction product of ethyl malonate and sodium methoxide. 
The oily product of the reaction has now been examined. The portion 
which solidifies after a few days’ keeping is probably methyl acetme^ 
^yMcarhoxylate, m. p. 105—108° 

{pitenylhydrazone, m. p. 125°), although its properties are not analogous 
to those of the ethyl ester describ^ by Willstatter. The alcoholic 
Diother liquor of Uie preceding ester contains a small quantity of 
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®ptB^ Att^iianc^ C 9 ^i 2 ^r' “* P* 120®, not identical with, but pnggjbiy 

enblic form of, the preceding ester, and also a Biihstance, CjjH 0^ 

p. 75° {phe7iylhydrazon6f iti* p. 108 — 110°), which ia probably 
plielAyf y-h^roxyli/xan-^t dione-aa^ ti'icarhoxylatey formed by the 
^iminatioD of '2 mola. of methyl alcohol and 1 mol. of carbon dioxide 
Ifrom 2 mols. of methyl malonate and 1 mol. of methyl tartronate 
|([which is produced by the action of iodine and water on methyl sodio- 
l^alonatd). , 

The remaining oily portion of the original by-product is found 

consist chiefly of an ester, CgHjgO-, m. p. 97“ {phenylkydrazone 
m. p. 117 — 120°), which is isomeric, but not identical, with the ester 
first mentioned ; it also contains an es/er, m. p. 85—87°, 

which is probably mtihyl hulan-y-(ytU‘ 0 .a^th-penta('.wrhoxyUiUy and 
^ also a very small quantity of an ss^er, H,A' P- 85° [phnyl 
^hydrazoru^ m. p. 110°), which is possibly mtthyl h«xan-^h-d\one- 
ayitricarhoxylaU. 

It is noteworthy that all the products obtained from ethyl 
malonate in the reaction under examination are methyl esters. 

C. S. 

Acidity of Derivatives of Ethyl Oxalacetate. Henbi Gaui.t 
ifiampt. rend.i 1910, 150,1608 — 1610). — The ethyl esters of the follow- 
ing acids may be titrated by alkalis, using phenolphthalein as indicator, 
in cold alcoholic or acetone solutions ; the results obtained enable the 
molecular weights to be determined with a fair degree of accuracy i 
oxalacetic, oxalosuccinic, a-oxaloglutaric, methylenebisoxalacetic, ethjl- 
idenebisoxalacetio, propylidenebisoxalacetic, heptylidenebisoxalacetic, 
cyc/opentan-/Jy-dione-a8-dicarboxylic, and the corresponding a€-di- and 
aS(-tri-cerboxylic acids. The molecular weights thus determined agree 
with the accepted constitutions for these substances, but in the case of 
methyloxalosuccinic and u-oxalotricarballylic esters, the results are 
abnormally high. W. 0. W. 

Acidic Character of Ethyl Oxalacetate. Louis Jacques Simoh 
{Compt. rend.j 1910, 160, 1760. Compare Abstr., 1904, i, 648 ; 1907,* 
i, 963). — The author has already called attention to the acidic 
character of ethyl oxalacetate recently studied by Gault (preceding 
abstract). W. 0. W. 

Decomposition of Formaldehyde at a Red Heat. Abmakd 
Gaotiek (Compt. rend., 1910, 150, 1725 — 1726. Compare this vol.,ii, 
607). — When a mixture of hydrogen and formaldehyde is passed 
through a pwrcelain tube heated to redness, the formaldehyde is 
decomposed in accordance with the equation : CHgO = CO + H 
..passed over iron at 650°, the gaseous product contains in addition 
of methane. 

Bleotro-syntheaes. V. Sima M. Losanitsch {Ber., 1910, 43, 
1671^1874. Compare this vol., i, 1).— Methylal, when subjected to 
silent electric discharge, yields carbon monoxide, methane, 
s&drogen, a small amount of unsaturated hydrocarbons, and large 
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quiintitiea of .aidoliydes, which are polymerides of formaldehyde and^ 
^fcaldehydo* namely, CgHjOg, CgHjgOj, and (CjHgOj);!. 

Acetal yields aldehyde compounds: CgK-On, b.p. 100— llU'’/16mio.:; 

b. p. UO— 2OO7I6 mm., ond Ci.HjjO,. ^ 

Methyl sulphide yields the compounds C^Hj2S4, b. p. 45— 50714 mm. ; 
C7H16S5, b. p. 80— 90714 mm. ; p. 120-140714 mm., and 

CjlI]4Sgt which are polymerides of formaldehyde and thioacetaldehyde. ; 

^Pentane and ammonia yi^ld an oily hydrocarbon, CnHgn. and a base, 
C HjgN, which has b. p. 90 — 95714 mm. 

^Kther and ammonia yield a base, J. J. S. 

Injurious Action of the Sun's Rays on Acetone. Batik'. 
IGhetfi. Zeii., 1910, 34, 735). — When acetone is exposed to the direct - 
rays of the sun/it is affected in such a way that it almost immediately 
decolorises permanganate. When kept overnight, however, it re- 
gains its ordinary properties. The direct rays of the sun are, 
necessary for this effect, and their influence is not prevented by the,: 
use of coloured, light-absorbing flasks. According to the author the.; 
action only takes place in May and Juno to any extent; it has not 
been observed iu April, August, or September. T. S. P. 

Photochemical Synthesis of Carbohydrates from Carbon., 
Monoxide a xd Water Vapour in the Absence of Chlorophyll ; 
Photochemical Synthesis of Quaternary Compounds. Daniel 
Bebtheloi and Henri Gaudechon (Co/npi. rend., 1910, 160, 
1690—1693). — Synthetical processes of the type occurring in plants 
may in some cases be etfected by the aid of the quartz-mercury lamp. 
The following reactions have been studied from this point of view, and . 
carried out through the agency of ultra-violet light : CO -i- 0 ^ COg ; 
CO + Hg^H'OHO; Formamide 

has been obtained by exposing a mixture of carbon monoxide and 
ammonia to ultra-violet light. W. 0. W. 

Gamine and Inosic Acid. IV. Fkanz Haisee and Fbanz 
Wenzel (ifonais/i., 1910, 31, 357— 361. Compare Abstr., 1909, i, 322, 
540). — The pentose obtained from inosine and inosic acid has been 
regarded previously by the authors as rf-lyxose, mainly on account of ■ 
the m. p. of the phenylbenzylhydnizonc. They have now prepared- 
lyxose from galactonic acid by means of mercuric oxide by Guerbet’s ' 
method, and And that its pbenylbenzylbydrazone depresses the m. p. of 
that of the pentose 40° _ The pentose, therefore, lias been converted 
into th% p-bromophenylLydrazone ; this has m. p. 166°, correspond- 
ing with that of f-ribose-jo bromophenylhydrazone. The authors agree, 
therefore, with Levene that the pentose from inosine is (f-ribose. 

C. S. 

Identity of Crystallised Aloinose with d-Arabinoae. EuGi:NE 
UcEu [OomfL rend., 1910, 160, 1695—1697. Compare this vol., i, 
”7-“’ Aloinose is shown to be identical with li-arabinose. Inasmuch 
as barbaloin and wobarbaloin yield the same products on hydrolysis, 
hey would appear to be stereoisomeric glucosides. W. 0. W. 



E r’'AES’ B*OKir^^^^^;|i|S5^(j---80) 

isymakol is suggest^ for the dompSnfia ffl^'jsreparation ^ 
bread or biscuits has abreadj been desorlW (this vol ' 
a very stable, and forms crystals having the compositio’ i 
1 . p. 98°. , It forms a yellow solution in aqueous eodium 
[berating carbon dioxide. The compound reduces Fehlino' 
d gives the iodoform reaction ; the benzoyl derivative jl* 
The crystalline coppi^ salt. Cu(CgH^ 03 ) 8 ,Ha 0 , is much more 
the corresponding salt of maltol. The Tnethyl derivative 
■ the action of diazoiuethane, crystallises in tablets m ^ 
ning in long needles. tsoMaltol also differs from maltol ia 
[ acetic acid on hydrolysis, and in the formation of a yellow 
compound, m. p. 138° when treated with amyl nitrite’ 
azine brings about decomposition. The following con- 
stitution is suggested for Momaltol : 

w. 0. w. 

I' 

Properties of Lintner’s Soluble Starch. E. D. Clark { Proa , 
fjlmflj*. Soe. Biol. GhmistSy 1909; /. Biol. Chem., 1910, 7, Iv— lvii).J 
^The result of dialysing solutions of soluble starch, precipitating the 
Solution lef^ in the dialyser by means of alcohol and a drop of 
bodiura chloride solution, and examining both the precipitate and the 
wlation leads the author to the conclusion that soluble starch carries 
^ociated with it certain amounts of dextrins with reducing properties, 
and that it can only be partially freed from these by dialysis or 
precipitation. 

h Soluble starch of low reducing power can be prepared in a few 
minutes by the following process : A thick starch paste made by 
pooring a suspension of 4 grams of potato starch in 15 c.c. of coldj 
water into 200 c.c. of water at 95°, is cooled to 40°, and then mixed ‘ 
!^th 5 c.c. of filtered saliva and stirred rapidly. In two or three'' 
minutes the whole is liquefied, and is then poured into 95% alcohol and 
a’drop of 10% sodium chloride solution added. The soluble starch is 
l^tered quickly, dropped into a little boiling water to destroy ptyalio, 
and immediately cooled. The substance is readily soluble in water, 
whereas Lintner's starch is not. J. J. S. 

Autoxidation of Ethyl Dialkylthiocarbamates. Otto 
Billeteb {Ber.y 1910, 43, 1853 — 1857. Compare Delepine, this vol., 
i, 295).— Ethyl dimethylthiocarbamate and analogous esters fume and 
phoephore.sce in contact with atmospheric oxygen, giving rise to a 
characteristic odour, analogous to that formed during the autoxidation 
of phosphorus. In closed vessels the phenomenon ceases after a short 
time, and is also inhibited by pressures of 5 — 10 atmospheres. The 
action is most pronounced in the presence of alkalis, and neither ozone 
nor hydrogen peroxide appears to be formed. In open vessels and 
under iavourable conditions, the process continues until all tho 
substance is used up. , 

/' The velocity of the absorption of oxygen remains constant until 
Oeafjty the end of the operation, provided the presaui'e of the oxygen 



is coDsta-B£«Ai^|v,^^w .shaking Id adopted, . Toward the end tbe<r> 
i-ate increases again, and becomes constant, bnt| 

,rith a veldci^::^me. 1/lOOth of the original. , . 

It is probable ■ that the thiocarbamate first forms an un8fcablc| 
peroxide, which decomposes, jielding the carbamate, NMe2*CO'OEfc,| 
and sulphur monoxide, and that the latter reacts with the alkali present, 3 
forming a thiosulphate. In most cases more than the tbeoretica^ 
amount of oxygen is absorbed, owing to the formation of sulphite and| 
galpbafce, and salts of an acid, This acid can be regarded as ^ 

mixed anhydride of sulphurous and thiosulphuric acid. The .8Odiu0 
salt, KagSjOj.lOHgO, forms definite crystals, and is oxidised by iodineli 
to sodium trithionate : + H^O -h T.^ = Na„S„0^ + 2HL Potassiui^^ 

disulphide, on the other hand, converts it into thiosulphate : 5 

NagSgOg + Na^O + + KgS.- ' | 

Methyl dmethyllkiocarbamalet NMe2*CS‘OMe, is a colourless liquid^l 
b. p. 68-2710 ram., m. p. 3 27 and D” 1-0773. The ethyl ester ha^ 
b. p, 82*6710 mm., m. p, 14*37 ^^nd DJ* 1*0343; the ]^opyl ester,! 
h. p. 96*5 — 97‘5712 mm., and 1*0160; the isohutyl ester, m. p.i 
28-8® and the isoamyl ester, NMe^’CS'OCjHjj, b. p. 119-*-U9'5°/^ 
10 ram., and 0*9688. 

MeM diethyUhiocarbamate, NEtj'CS’OMe, has b. p. 105*2 — 105‘6®A 
10mm.,audDiM*0078. "J 

Other sulphur compounds, such as ethyl carbamate, ethyl phenytl 
ethylcarbani .^h, ethyl tbiocarbonato, and tctramethylcarbamide, do no|i 
appear to be capable of absorbing oxygen. 

Tetramethyhhiocarbamide, CS(NMeo)2. forma colourless cryBtal8,'‘ 
m.p. 73'8° ' J. J.S. ; 


New Case of Spontaneous Oxidation with Phoephorescence.^ 
Marcel DELEeiNE {Compt. retid.^ 1910, 150, 1607 — 1608. Compare; 
this vol, i, 295). — The property of spontaneous phosphoresceiv» 
exhibited by compounds containing the S!0*0* group is shared bj^ 
thiocarbonyl chloride. Substances containing the O'CS’NHg groups 
or the *S'C*0 or *S*C*0* groupings, are not phosphorescent. ^ 

W. 0. 

Crystallography of the Salta of Methylguanidine. Abtht^ 
ScHWAHTKB {Avck. P/iffr?)*., 1910, 248, 390 — 397). — The crystallo- 
graphic examination of the platinicbloride and the aurichloride of 
the methylguanidine obtained by Schenefc by the oxidation of y-metbyl- 
glycocyamidine (this vol., i, 646) proves the identity of thege salts 
with the corresponding salts of the methylguanidine obtained by the 
oxidation of creatine or from methylamine and cyanamide. C, S. 

Synthetical Homocholines. Fernand Malengbeau and A. 
IjEbaillt {Zeitsch. physiol. Chfm,, 1910, 67, 35 — 41). — Several 
homocholines have been synthesised in order to compare' them with 
neosine, which is also a homologue of clioline, according to Kutscher 
and Ackermann (Abstr., 1908, i, 675). 

y-Ilomocholine {y-hydroxyiri/nethylpropylamrfionium ehloride)f 
UH'Crij-CHa-CHs-NMegCl, 
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|^taSai^"pSng"&ethyp&l^^ trimethyl 

limine solation at 100° for six hours, fortns large, (^Iputiess, prismat ' 
Mrjjtals, which are deliquescent. The;^(l)mi2« forms a syrup ^h' t 
®owIy crystallises. The awricMoride, tljHjjOiJ'ApClj, forms clist 
Phg plates, m. p. 183° (corr.), and the platinichloride, (C„H..ON) Ptn? 
prystallises from 85% alcohol in characteristic, long, silky, oranm r H 
Reedies, m. p. 227 — 228° (corr.). These salts are (Juite different fro**^ 
gthose of a y-homocholine described by Schmidt and Partheil iAh»t 
|l892, 950). ^ 

f ^ • Hydroxylrirntthylpropylammouium cUoriile (B-homocholmA 
hOH-CHMe-CHj'NMejCI, obtained by heating propylene chloro 

;,hydrin, CHjCl'CHMe-OH, with 33% alcoholic trimethylamine solution 

^at 100° for six hours, forms extremely deliquescent crystals. The 
'.Agiroxide is a syrup, and at 170 — 180° yields trimethylamine and the 
■glycol. The auricUoride, CgHj^ONAuCI,, crystallises in gliateninc 
golden-yellow plates, m. p. 195—196° (corr.). The plaiinkUoriZ^ 
(Celli60N)ji’lCI«i crystallises in orange-yellow, regular octahedra.' 
The two isomeric bases are moat readily distinguished by means of 
their characteristic platinichlorides. 

: An isomeric /3-homocholine (isopropyleneneurine), 
OH-CH./CHMe-NMesCl, 

. has been described by Morley (Abstr., 1881, 151). J. J. g 


S,! . Glycooyamitie and Qlycooyamidine. Martin SonENCK (AtcH. 
^Pharm., 1910, 248, 376—389). — The derivative obtained by the 
■methylation of glycocyamidinc, and regarded as S-methylglycoeyam- 
fidine by Korndbrfer (Abstr., 1905, i, 29), is proved by oxidation by 
,, alkaline 5% potassium permanganate at 50—60“ to be y-methyl- 
Nii^CH ' ^ 

^glycocyamidine, sioce tbe products are oxalic acid 

and the same metbylguanidine as is obtained by the oxidation of 
creatinine. A comparative experiment on the oxidation of creatinine 
.by the preceding oxidising mixture shows that, not only methylguan- 
:i^e, but also guanidine itself is formed. C. S, 


Compounds of Amino-acids and Ammonia. VI. Peter 
Bebqell and Theodor Brugscu (Zeitsch. phyml. Ghein., 1910, 67, 
,97 — 103- Compare Jiergell and WUlfing, this vol, i, 304). — ci/-Leucin- 
amide is fermented by liver extract, and yields d-leucinamide ; the 
same type of reaction is brought about by kidney extract. 

d^AIanimide also undergoes asymmetric fermentation to a certain 
extent when left in contact with kidney extract or meat extract. 

Ijbb and Higuchi's placenta powder is without action on leucinamide, 
whereas placenta magma ferments both leucinamide and alaoimide, 
and yielda-^e active compounds. 

di-Leucinamide gives an onion-red coloration with dilute sodium 
hydroX^^^d a drop of very dilute copper sulphate solution ; the 
a^it|^bxf#ibre copper sulphate produces a violet-red coloration, and 
j^^^pc^trated solutions a heavy precipitate is formed. When 
dilute hydrochloric acid, neutralised with i\^'8odium 
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hydroxide* filtered# a^d fivaporated uqder reduced pressure, fiat, onion- 
red prisms ar6 obtained ; they melt at 222—223° (corr., decomp.), and 
^ntain 0 29'69, H 8'14, N 17-25, and Cu 19-7%. J. J. S. 

Diazoaminotetrazolic Acid. Karl A. Hofmann and Heinrich 
Hock 191'0, 43, 1866—1871. Compare this vol., i, 232, 446).— 
Sodium nitrite in the presence of acetic acid reacts in the cold with 
aminoguanidine dinitrate, yielding a sodium salt, C2H2NijNa,2H20, 
•which is regarded as the salt of dtazoamnoieirazolie acid, 

Ns*C{:nh)*n:n-nh*c(:nh)-N3. 

The acid crystallises in doubly refracting, glistening lamell» containing 
iHgO after drying under reduced pressure over phosphoric oxide. It 
is a strong tribasic acid. 

The disodium salt, C2HNj^Na2,H20, crystallises in orange-red prismSj 
and yields yellow aqueous solutions which are slightly acid. The barium 
salt, sulphur-yellow plates, which rapidly 

effloresce. The ammonio-copper salt, (C2Njj)2Cu.,2NH5, crystallises in 
dark green, pleochroic plates; when mixed with potassium chlorate 
and gum, it forms a powerful detonator. The acid and all the salts 
explode when heated. 

The disUver salt, CjHNjjAg.HjO, is obtained by washing the pre- 
cipitated salt with dilute ammonia and then with dilute nitric acid ; 
if the washing with nitric acid is omitted, the Urtiarij 'silvsr salt, 
CjN^jAga, is jitained. 

The acid and its salts are stable towards nitrous acid, but are decom- 
posed by stannous chloride and hydrochloric acid, yielding amino- 
tetrazole and tetrazylhydrazine (Thiele and Marais, Abstr., 1893, i, 
441): HN,C'N:N*NH-CN,H + 4H = HN^C-NU-NIIg + NHg-CN^H. : 

This supports the constitution ascribed to the acid, and further 
confirmation is obtained by the synthesis of the acid by partial 
diazotisation of aminotetrazolic acid. 

When boiled with acidified water, the sodium salt yields nitrogen 
and cyanogen, together with aminotetraaole, a decomposition analogous 
to that of diazoaminotetrazole to arrunotetrazole, nitrogen, and 
cyanogen. With permanganate and dilute sulphuric acid, more than 
seven atoms of oxygen are taken up by the acid. J. J. S, 

Alkyl Derivatives of Sodium and Their Reactions with 
Ethers. Paul Schohigin {Her., 1910, 43, 1931 — 1938. Compare 
Abstr., 1907, i, 753; 1908, i, 867, 881), — ^The reaction between 
sodium and mercury diethyl takes place in the following stages 
at 100-170°: ng(C2Ty2 + 2Na = Hg + 2C2H5Na, 2G2H5Na + 2Hg = 
2NaHg + C2H^-|-C2Hg (compare Buckton, AnnaUn, 1859, 112, 220), 
as equal volumes of ethylene and ethane are formed during the 
reaction. Butane is not formed (compare Ivrafflt and Gottig, B&r., 
1888, 21, 3180). When sodium I'eacts with mercury diethyl in a 
solution of light petroleum, ether, or hexane, black, spontaneously 
infiamuciable incrustations are formed on the surface of the sodium, and 
the liquid remains clear ; when ether is used as solvent, a voluminous 
precipitate of sodium ethoxide is formed, according to the equation : 
Wa-i- (02115)20 + It is possible that an 
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^ m'poaes. Other ethas react" in i-'lBiSiiUr manneft ' Sodium ■ 
oyl (from Bodiom and mercury d|«oamyl) and ettyl ether vn°i 
^inm ethozide and not sodium isda'myl oxide. Sodinm 1 

Henetole yield sodium phenoxide. j J 

^ Secondary Action of Aluminium Chloride on Aromaf 
phloro-componnds. James Lataox and Mausice Lombael 7r w 
Mm., 1910, [iv], 7, 539-542).— Priedel and Crafts explained S 
p[ormation of dimethylanthracene in the action of benzyl chloride 
jloluene in presence of aluminium chloride as due to the occurrence "f 
^Bome xylyl chloride in the benzyl chloi ide used, but this explanation 
Is in'yalid, since if xylyl chloride yields dimethylanthracene under these 
conditions, benzyl chloride should yield anthracene, and further it ha 
been shown --that benzyl chloride, free from xylyl chloride still 
furnishes dimethylanthracene. Re-investigation of the products 
formed in this type of reaction indicates that two reactions may 
occur, represented by the following equations: R*Ke-i-AlPt - 
E-AlClj + MeCl and R-CH^Cl + AlCI, = E-AlCIj + CH.CI,, Ihe 
^ethyl chloride thus formed reacts with aromatic hydrocarbons to 
form polymethylbenzenes, and the methylene chloride condenses with 
aromatic hydrocarbons, or in their absence with the aromatic chloro- 
compounds, to give anthracenes, the latter bring always a secondary 
Inaction. .In support of these views, tho following results of condensa- 
tions in presence of aluminium chloride are given. Benzyl chloride 
reacts (1) with beuzone to furnish diphenylmethane and anthracene- 
(2) with toluene to give phenyltolylmethane and a mixture of 1 : 6- and 
2 ; 7-dimethylanthracenes. Xylyl chloride condenses with toluene to 

f ive ditolylmethaneand amixtui-cof 1 : 6- and 2; 7-dimethylanthracenes. 

ienzyl chloride alone condenses to form “benzylene resin,” (CjHj-CH),, 
which on distillation yields some anthr-acene. Xylyl chloride also 
yields “ benzylene resin,” but in addition small quantities of the 1:6- 
and 2 : 7-dimethylanthr.acenes. ‘ T. A. H, 


Compounds of Trinitrobenzene -with Hydrazine, Phenyl- 
hydrazine, and Azobenzene ; The Side Valency of the Nitro- 
group. Karl A, Hofmahn and H. Kiumeeuthei! (ISer., 1910, 43, 
1764— 1767).— Trinitrobenzene forms well-characterised crystalline 
Bompoonds with hydrazine, phenylhydrazine, and azobenzene, of which 
the two former are deep red and^ the third is orange in colour. These 
are regarded as true molecular compounds, as they are quantitatively 
. decomposed by solvents, for example, w.itcr, into their components. 

The hydrazine salts of the nitrophenols are lighter and more 
faintly coloured than^rinitrobenzene hydrazine. Trinitro-xyleue and 
trinitromesitylene do not form similar coloured molecular compounds 
with hydrazine ; trinitrotoluene yields a red solution, but the com- 
pound with hydrazine could not be obtained cry.stalline. 

TrinUroberame-dihydra^ine, CjHj(NOj) 5 , 2 NH 2 -NHj, forms crystals, 
m. p.- 122 — 123° (decomp.), which are deep red by transmitted light, 
-but have a metallic green lustre. 

Trinitrohmaene-pkenylhydraaM, CaH 3 (NOj)s,NjH 3 Ph, forms dark 
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jgij, lon^) which. an^^compose with' 

,jlight«pl08it)^ >• ' " 

. J)iirinitnlime^^imiame, [ 0 ,H,(NO 5 ) 3 ]j,Ph-Nj'Ph, forms orange,; 
^Hi-sided platc^nii p. 131 — 132°, to a red < liquid, which explodes 
.^ben superheated. E. F. A. 

Hydro-aromatic Substancos. Edwakd Divehs, Aethub W. 
ICeosslet, WiiiLiAM H. Perkin, Maktih 0, Forster, and Henry 
sJL Le Sueur (BnS. Assoc. Report, 1909, 145— 147;— This report deals 
-rwith the nitro-derivatives of o- xylene, the synthesis of isophorone and 
yits homoiogues, and the constitution of Harries and Antoni's 
1 ; l-dimethyl-A“'"-cyrfohexadiene.” E. H. 

Two Solid Polymeric Nitroao-i^-cumenea. Edgen Bamberger 
( to, 1910, 43, 1849—1849. Compare Cain, Trans., 1908, S3, 683).— 
^-Camidine, when oxidised at 0° to 5’ with a neutral solution of Caro’s'' 
'reagent, yields a mixture of two solid nitroso-^lt-cumsms (5-nilroso- 
^1:2: i-irimethylhenzene, NO’C^H^Me.,). The crude product is purihed 
'^hy treatment with cold very dilute hydrochloric acid, and then by', 
steam distillation. The colourless crystals are obtained when the hot 
f, alcoholic solution is rubbed with a glass rod. If tho solution is left- 
"irittout stirring or rubbing, green crystals, mixed with a few colourless., 
crj'stala, m. p. 65°, are obtained. The green compound is metastable, ■ 
'and passes m^re or less readily into the colourless. The green 
'compound ean'.iso be prepared by melting the colourless form and 
Pooling the melt rapidly by means of cold water. It has a bluish-green ' 
colour, melts at 45 — 46°, and is much more readily soluble than 
the colourless modidcation in most organic solvents. 

^ . Other nitroso-dorivatives which form green crystals appear to exist 
in the one form only. The author has not succeeded in preparing 
Cain's colourless ;)-nitrosoacetanilide (loc. oil.). The green form has 
m.p. 179-5-180'5°(corr.). 

^■Cumylhydroxylamine, OgHjlfcj-NH-OH, crystallises in glistening, 
colourless, flat needles, ra. p. 103-5— 104°, and yields 1:2: 5-trimethyl- 
quinol when left in contact with dilute sulphuric acid for several days 
(compare Abstr., 1903, i, 557). J. J. S. , 

Isomorphous Sulphonic Derivatives of Benzene. Henry A. 
'MraBs, HENp E. Armstrong, WiiurAM J. Pope, and William P. 

YNNE {BrU. Assoc, Reporij 1909, 141 — 143). — This report deals 
ywth the crystallographic relationships , of p dibromobenzene-sulphonyl 
- r bromide, -sulpbonanilide, and ethyl sulphonate, l-chloro-4- 

iodobeDzene-3-sulpfaonyl chloride and bromide, and p-di-iodobenzene- 
mi pnonyl chloride towards each other and towards benzene, with 
ospecial reference to the Pope- Barlow theory. E. H. 

between Organic Magnesium Compounds and 
iDromoanthracene Tetrabromide. Wladimie Naumoef (J. pr. 

, -’ ^910, [ii], 82, 181 — 182). — Magnesium phenyl, tolyl, mesityl 
u ethyl bromides react with dibromoanthracene tetrabromide in 
solution with the formation of dibromoanthraeenO, simply 
"itlidrawing four atoms of bromine. X. S. P. 

tJOL. XOVIII. i. . p „ 
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fe’^&r&ljiohlo^uorena' a^^ite.-bonv^on into Bid' 
Iphenylene-ethene. Jttiros Schmidt And Habs •^^see (Ber i qi J 
1^, 1796 — 1802). — riuorenone, when heated with ;^osphorus pent-’ 
|ehloride, ia converted into 9 ; ^-diddorojluormt, the colour chauo 
prom glistening yellow, >CO, to the colourless, >CClj, group bejS 
Syery marked. The chlorine can be eliminated from this compound b 
iineans of copper powder, forming first iichloro-s-bidiphenylene-ethylenc^ 
which is colourless, and then bidiphenylene-ethylene, ’ 

(compare Graebe, Abstr., 1896, i, 566), which is intense red. It 
conveniently prepared by this reaction. 9 ; 9-Dichlorofluorene reacts 
with phenylhydrazine, bydroxylamine, etc., similarly to fluorene, and 
gives the same products, but more readily. 

/Wciioro/fMorens forms colourless quadrants, m. p. 99°, and dissolves 
in concentrated sulphuric acid with a violet coloration. 

C H C H 

Dichloro-s-bidiphenylene-ethane, ^ ^ separates jn 

colourless crystals, m. p. 230 — 232^. 

C H 

Mtuirmone-^ nUrophemjlhijdrazoru, pre- 

pared either from fluorenoue or from dichlorofluoreDe, crystallises in 
orange-yellow needles, m. p. 269°. E. F, Ai 


Compounds which cause the Red Coloration of Aniline. I.^ 
■Effect of Oxygen and Ozone, and the Influence of Light in 
the Presence of Oxygen. Harry D. Gibbs {Philippine J. 5ci., 
1910, 6, 9 — 16). — Bottles containing aniline are placed in sunlight 
and constantly agitated for about one month. The stoppers are 
removed from time to time, and the air over the liquid changed. The 
deep red liquid is then dissolved in very dilute sulphuric acid; the 
insoluble portion contains 2 :5-dianilinoquinone. Without being 
filtered, the sulphuric acid solution is extracted with ether. The 
ethereal extract contains dianilmoquinone, dianilinoquinoneanil, and 
azobenzene. Another portion of tho coloured aniline ia poured into 
50% acetic acid ; when cold, the solution deposits the characteristic 
twinned crystals of azophenine. 

Dry purified aniline, free from sulphur compounds, qan be kept 
unchanged for two months in an atmosphere of an inert gas. In 
dry, purified oxygen, the coloration of the aniline proceeds slowly ia 
darkness and very rapidly in sunlight. The presence of moisture or 
impurities is not necessary for the production of the colour. In 
^contact with ozonised oxygen, aniline is instantly coloured, rapidly 
becomes dark red, and evolves carbon dioxide ; ultimately the liquid 
sets to a crystalline mass of dianilinoquinoneanil. C. S. 


Addition of Hydrogen Chloride to Subatituted Anilines at 
Low Temperatures. Antoni von Korczynski {Ber., 1910, 43, 
1820 — 1824. Compare Abatr., 1909, i, 123; Kaufier and Kucz, 
656). — The following compounds havo been isolated at 
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, 75^" : With 8nviJ, ^mcrospaimetl^laailine ; with 6HC], ; 3 -nitroso- 
aniline; with _5HGI, m-nitrodimethylanilme ; with 4HCI, 2 :4-dmitro- 
anilinej 3 : S-dinitroaniline, 4 : 6-dibromo-2-nitroahiline ; with 3|HCi, 
3 ; 6-dmitroaniliiie ; with 3HCJ, aniline, diphenylamine, 4 : 6-dichloro- 
2 -Ditroaiiiliii 0 j 2 : 6-dichIoro-4-nitroanilin0, 2 : 6-dibromo-4-nitroaniline, 
^.nitrodimethylaniline, o-, m-, ^aminobenzoic acids ; with 2JHCI, 
2 : 4 dichIoroani[ine, dibrom^o-tHuidine, trichloroaniline ; with 2HC1, 
p-toiuidino, o-j m-j p-chloroanilines, o-, m-, ^broinoanilines, ^-iodoaniline, 
3 ; 5 -dichloroani!ine, 3 : 5-dibromoamUii6, dibromo-p-toluidine, 3:5- 
dichIoro-2:4 : 6-tribromoaniline, 4-bromo-2 : 6 dinitroaniline, carbamide, 
thiocarbamide ; with 1 HCJ, 6-bromo-2 : 4-dinitroaniline. 

Trinitroaciline does not combine with hydrogen chloride. 

The maximum number of molecules of hydrogen chloride is 5, 
except in the case of the nitroso-derivatives, where the oxygen, atom 
R HCl probably adds on hydrogen chloride. This 

p\^ HOI co-ordinate number 8, and the annexed 

HCl suggested. 

HOt ^ noticed J.hat monohalogen derivatives of 

aniline add on_ 2HCI, and that the introduction 
of a second halogen atom into the ortho* or parn-po-sition can 
increase the additive capacity of the amine. The introduction of 3 or 
ereti 5 halogen atoms does not prevent the formation of hydro- 
chlorides. The introduction of-a second nitro-group into the molecule 
of nitroaniline feas much iho same effect as the introduction of a 
second halogen atom io^o a monohalogen* derivative of aniline. Two 
DitrO'gronps in the ortho-position with respect to the amino-group are 
not so favourable to addition as the same groups when in 2:4- or 
3 : 5-positions, and the presence of throe nitro-groups can prevent the 
formation of an additive compound. 

The acid sulphate of a ^ase as a rule comI>ines with two molecules 
of hydrogen chloride less than the base itself j thus y?-nitroso* 
dimethylaniline sulphate forms the colourless coftipound, 
KO-C^H^-NMeo.Ho^O^.GUCb 

haphthaquinoline forms a compound with 5HCI, and its acid 
sulphate a compound with 3HOI. Quinoline acid sulphate also com- 
bines with 3HC1. Ammonium chloride, ammonium sulphate, and 
hydrazine sulphate do not combine witli hydrogen chloride. 

_ Most of the compounds mentioned are colourless, a few have a pale 
yellow colour, and the compound from nitrosoaniline is yellow. 

d.J. S. 


The Transformation of Aromatic Nitroamines and Allied 
ubstances, and its Relation to Substitution in Benzene 
erivativee. FiiEDERfc S. Kipping, Kennedy J. P. Orton, Siegfried 
i^UHEMANN, Artuuk Lapwouth, and JoiiN T. Hewitt (Brit. Assoc. 
Jn^i report [with W. G. Evans and W. J. 

deals with the transformation of »-cliloroacetylcbloroamino- 
eBzene into dichloroacetanilide. E. H. 


Kari 1910, 43, 
). Ihorium picrate, Th{CgH^N 2 O 7 )^, 10 H 2 O, separates as 


p p 2 





when 

ipicrate 18 added to 'i hot'aqfiei^? of thorium 

mall, yellow needles, in. p. 62—^3° ; ^eiplbdes on heatinn 
ire flame. It can be dehydrated at 106°, and then^oripsa 
‘How mass, which is still solid at 100°. At 26°, 100 c.o of 
Ive 0'3052 gram of the hydrated picrate. 

Uppuraie, (COPh-NH'0|llj-CO,)jTh, is formed from 
Shqrinm nitrate and ammonium hippiirate. White, crystalline powder 
^lightly soluble in water. One hundred c.c. of water dissolve 0 0318 
“gram at 25°. 

1 Basic thorium cldoroaeetates are obtained when freshly-prepared basic 
. thorium carbonate is added to the various chloroaeetic acids. Basie 
thorium monocliloroacetate, (0H.^Cl-C0j),Th(0H)j,H20 ; small, white 
;needlea from alcohol. Basic thorium dicliloToaceiate, 


(CHCl2-C02)2Th(0H)2; 

ismall prisms from alcohol. Basie thorium trichloroacetale, 

I _ (CCl3-CO,),Th(OH),; 

fmall, shining, and transparent octahedra, which contain water of 
'crystallisation, but effloresce on exposure to the air. T, S. P. 

i Beha-vioiir of S-Nitro-p-cresol towards Sulphuric Acid. * 11. 
Gustav Schultz and Oskar iJjw (Ber.y 1910, 43, 1899—1902, Com- 
ipare Abstr., 1909, i, 222). — When 3-nitro-jt>-cresol is added slowly to 
^concentrated sulphuric acid on the water-batb, the product is the same 
that obtained by the action of cold fuming sulphuric acid, namely, 
^'^•acetylacrylic acid. By-products of the reaction are a stiisfonM 
^(a-nitro-jS-acetylacrylic acid?), m. p. 206 — 207° (decomp.), and 
'^ammonium S-ni(7'<hp'Cresol‘5'Sulphonate, which is reduced by stannous 
.chloride and hydrochloric acid to the corresponding aTnino-compound. 

I' C. S. 


f- Action of Nitroso-derivatives on Unsaturated Compounds. 
Angelo Angeli, Luigi Alessandri, and Raffaello Pkgna {Atti R. 
tAccad. Lincei, 1910, [v], 19, i, 650— G59). — The authors have investi- 
tlgated the action of nitrosobenzene on anethole, rsosafrole, safrole, and 
rethyleiigenol. In the first two cases no definite reaction-product was 
isolated. When a mixture of safrole and nitrosobenzene is kept in the 
j";da7k for four or five days at tho ordinary temperature, a substaiK^, 

. crystallising in golden-yellow needles, m. p. 193°, is obtained, in 
t; addition to azoxybenzene. The compound has the formula 

• and the authors ascribe to it the constitution 

■ CH2O2:CeH3-CH:GH'CH:N0Ph. 

^ It yields nitrosobenzene when exposed to light, or to the action of 
^xidising agents, and, when it is oxidised with potassium permanganate 
in alkaline solution, pippric acid is formed. By the action of dilute 
' mineral acids, it is converted into an isomeric compound, which has 

* m. p. 195°, and the authors regard it as a SchiS’s base j it is a 

’r powder, is soluble in alkalis, and yields a sulphate, m.^ p. • 
forms a benzoyl derivative, m. p. 229°, identical with t a 

obtained by the action of benzoyl chloride on /?-aminopbenol. ^ 
^ base is alsp ^ted on readily by hydroxylamine, three oximes of f' ® 
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formula CjD^O^lf^Dgp^^ced. The a^»w crystallises in long, 
thia needles, .jD. p, , 195 °; She ^-oMme forms lustrous laminm m p*' 
19 ]» and the ydcrime, short needles, m. p. 155°. With benzoyl chloride I 
‘both the P- hnd y-oiime yield the same benzoyl derivatire, C„H,.0 
m. p. 175°. All three compoimds show the behariour of oximes!'^ 
When they are boiled with dilate acid, piperonylaoraldehyde is formed •' 
,^i8 substance is, however, best prepared by the action of amyl nitrite’ 
■Whether prepared in this way or from piperonal by the method of 
Ladcnburg and Scholtz, it has'm. p. 84°, although these authors gave 
(Abstr., 1895, i, 42) m. p. 70°. Pbenylhydroxylamine reacts with the' 
aldehyde, forming the ^me compound of m. p. 193° as is obtainedl 
from safrole and mtrosobenzeue. 

The action of nitrosobenzene on ethyleugenol is similar to its action 
on safrole: a, compound, C.aHj, 03 N, is formed, which crystallises in 
imall, yellow needles, m. p. 156°. It V S 

Phenanthrene Series. XXVIII. Bromination and Nitra- 
tion of 9-Hydroxyphenanthrene. Julius Suumidt and Otto 
Sfodn (Ber., 1910, 43, 1802 — 1807. Compare Abstr., 1909, i 134 ■ 
this Tol., 1 , 312).— By the action of bromine in carbon d’isiilphide 
solution, 9-hydroxyphenanthrene yields a dibromo-derivative containing 
one bromine atom in position 3 in the nucleus, sinco it yields 3-bromi 
pbecanthraquinone on oxidation with chromic acid. The other 
bromine atom # in » or lO.and tho compound has the formula 

„ CjHjBr-CBr 

CjH, — CBr C„H, — C(OH)' compound is ob- 

tained on brominating 9-acetoxyphenanthrene, and this method is 
preferable. 

Before nitration of 9-hydroxyphenanthrene, the hydroxyl group has 
to be protected by acetylation, and certain further precautions must 
be observed to prevent oxidation. A dinitimcetoxy-conipound is 
obtaned containing one nitrogruup in position 3, and the other is 

, Q d-nitrophenanthraquinouo on oxidation. 

^i-'i-D^omo-XO-hydroxypImuittlhrew has in. p. 135°: S-Borioas/-’ 
^Murtrcne haam, p 77°; ^ ■■')-<libro«vo-\i)-aceloxyphmanthrmz, pfli 
pared by acetylation of the dibromo-derivative, crystallises in coWr-' 
leas needles, m. p, 177° 

powder, m. p. 

E. F. A. 

Beh^iour of Aromatic Disulphides at High Temperatures 

disulphides are heated iia a sealed tube at 240 280® they 

'"'*^“‘■0 of the inonosulphide and trisulphide. With' 

mav crnTrU f i'^'™ reactions take place, which 

Pt.. f suppress the simple wandering of the sulphur atom. 

"'«ture of monosulphide and 
IPh L«-Pi.^“ proportions i-equired by the equation:. 2S,Ph,= 

*e 'liou'pl'ide at 260-270° gives a mixtWof 

“lixliire nfTlf ^ : d -Dithioacetanilide at 180° gives a 

01 tue three isomeric dithiuacetauilides. At 240 260“ a 
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k obtained, from which separate the 

^nstituents ; thus far the presence of 4 : 4'-thioacetamlide has heea 
proved. 

I Dithiosalicylic acid [odisnlphidobenzoio acid, Sg^gH^-COgHjj] at 
^80° gives a mixture containing the corresponding monosulpide^ 
?2 : 2'-dicarboxydiphenyI- sulphide (this vol., i, 36 Ij, and the thio! 
-anhydride of trithiosalicylic ftrisulphMobenzoic] acid, which is Eormi^ 
instead of the expected o-trisulphidobenzoic acid. The dicarboxy. 
, diphenyl sulphide also loses carbon dioxide to some extent, with the 
formation of phenyl-2 carboxyphenyl sulphide. o-Tri8ul2)hidohenzoii: 
i ~ I 

acid tJiioanJiydridt, CO’O^^H^'Sj'CjjH^'CO'S, forms light yellow needles, 
in_ 75__7Go soluble in chloroform, iosoluble in sodium carbonate or 
cold sodium hydroxide. It slowly dis.solves in warm sodium hydr- 
oxide, and the addition of hydrochloric acid to the solution precipitates 
o-irisulpkidobenzoic acid, S3(CgH4*C02M)j, colourless flakes, difficultly 
soluble in all solvents, m. p. about 300°. In the thioanhydride, the 
middle ring is a 10-atom one. 

Dimethyl o-disulphidobenzoate at 260 — 280° gives the dimethyl 
ester of 2 : 2-dlcai'boxydiphenyl sulphide ; at the some time a wandering 
of the methyl group takes place with the formation of o-metbyl- 
thiolbenzoic acid, as indicated by the scheme : 

Ss(C6n,-C02Me)2 2SMe*CgH,-C02H. 


^ Basic Properties of Sulphoxides and their Tautomerism. 
Emil Kkomm and G. Eaiziss {Annalen, 1910, 374, 90—105).— 
Sulphides in which the sulphur is combined with a methyl or 
methylene group combine with halogens, forming dihalogenides ; if, 
however, the sulphur is united directly with aromatic groups on both 
sides, dihalogenides are not formed. An attempt to ascertain the 
behaviour towards halogens of a sulphide containing' the sulphur 
united with a -CH group was unsuccessful ; the substaoeo iii- 
. vestigated, namely, the p-tolyl inercaptal of benzaldehyde, 
CHFb{S-C^H^Me)2, 

^when acted on by bromine is decomposed with the form.xtion of tolyl 
disulphide. 

Analogously, when a sulphoxido containing a sulphoxy group 
adjacent to a methyl or methylene group is treated with hydrogen 
bromide, it yields a dibromido, but if the sulphoxy-groiip is united 
to two aromatic group.s, as in ditolyl sulphoxide, SO(C^H4Me)2, the 
sulpboxide is not attacked by hydrogen bromide. 

Dir-p-tolpldithioethane, C2H4{S*C(jH4Me)2, is formed by the mter- 
Vaction of p-thiocresol and ethylene bromide in an alcoholic solution ol 
sodium hydroxide; it crystallises in transparent leaflets, m. p. 
and when oxidised with nitric acid, chromic acid, or hydrogen peroxide 
yields the corresponding disiilpfioxide, which crystallises 

ii silvery^ white leaflets, lu. p. 166° (decomp.). The tollowing 
^'(^pi^iinds are obtained by suitable methods from the dithio-compoun 
^y^'twatment with chromic acid or nitric acid : p-iolyhulphone-f-to'y ^ 
C^jH^Me'SOj-CHg-CHg'SO-CeH.Me, long, colourM; 
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oeeaies, m, p. iS? ; dir^HyUvljSumdaw, 03 H,(S 02 -C 1 H,)^ long’,' ' 
glistening, transjp^nt crystals, m. p. 199—200°; dinitrodi-^tolyU 
g^photi^tha'Mf C^gHjflOgNjSj, loDg, pal© yellow Defies, m. p. 228° : 
tfiranitrodi’^-tolyMp/tonethane, yellow leaflets, m. p. . 

above 300°. 

A. solution of di^tolyldithioethane in chloroform, when treated 
with bromine at 0 ° yields the tetrabromide, CjH,( 8 Br 2 -aH,Me),, 
obtained as small, glistening crystals, which appear yellowish-red by 
transmitted light and dark red by reflected light, m. p. 68—69°; it is 
so unstable that it cannot be recrystallised, and is decomposed by 
atmoapherio moisture. The tetrabromide is converted by water at 0° 
into the di-p-tolylaulphoxyethane just described, and can be regenerated 
from the latter substance by treatment with hydrogen bromide. On 
the other hand, di-p-tolylsulphoxyethane is converted by bromine in 
chloroform into the Utrahromide, CjjHjgO^BrjS^, which crystallises in 
red prisms, m. p. 96°. 

Di-f-tolyUithiMtImne di-iodide, CjcHialjS^, is obtained by treating 
ditoljldithioethane (1 part) with iodine (1 part) in hot glacial acetic 
acid for a short time ; it forms steel-blue needles, m. p. 83°. The 
tdroriodide, obtained by using iodine (2 parts) and heating 

the solution te 120 ° for about three hours, crystallises in wine-red 
■leaflets, m. p. 88 °. 

Btmyl sulphide dibromide, (CHjPh)jSBrj, is obtained by’ acting on 
benzyl sulphiue' with a solution of bromine in chloroform at 0 °, or by 
treating benzyl sulphoxide with hydrogen bromide ; it forms yellowish- 
red crystals, m. p. 54°. 

The f-tdylmercaptd of benzaldehyde, C 2 ,H,„S 2 , formed by the 
condensation of benzaldehyde and p-thiocresol under the influence of 
hydrogen ohloride.,crystallises in long prisms, m. p. 79 °; it is oxidised 
by potassium t^rmangauate, yieldiug di-p-tolylsulphonsphenylmthme, 
which forms stout, pointed plates, m, p. 163°. 

The f-lolylmrcaptal of acetone, C,;H,cSo, is similarly prepared ; it 
forms needles, m. p. 66 °. " ' q. 


Active Pinonio and Pinic Acids. PniurpE Bakbjer and Victor ‘ 
Giignahd {Bull. Soo. Aim., 1910, [iv], 7, 548— 557),— A detailed 
Mcountof work already published (Abstr., 1908, i, 852), showing that 
Tiemhnn's 1-pinonic acid (Abstr., 1896, i, 308) is not identical with 
the true l-pinonic acid derived from 1 pinene. It is pointed out further 
that the tsopropylheptanonolide derived from Tiemann’s acid is not 
identical with that obtained from true I pinonic acid, and since the 
s ructure of the isopropylheptanonolido does not permit of cis-frawfi- 
iMmerisro, it follows that Tieraaiin’s acid cannot be a cis-frans-isomeridb ' 
of true f pinonic acid. It is suggested that Tiemann’s acid should be 
railed campholonie acid, and that the acid obtained by the same author 
arid"* ^-campholenic acid should be named B-campholonic 

1-Pinonic acid, crystallised from water over sulphuric^cid, forma 
vge, mouoclinic prisms [o ;6 ;c=0'5782 : 1 ; 0-6216 ; ^ = 105“]. 

“ "“-‘“ent with sulphuric acid, it yields l-isoprop^hpUmonolide, * 
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m. p. _ 57 . 45 . 

liMhol, which separates is colourless, slender needles hy addition 
l^ht petroleum to its solution in ether. On oxidation with soHi ° 
hypo<dUorite, i-pinonic acid furnished d-pinic acid, [ajn +70*10° and 
second substance, which decomposes on distillation and may he * 
mixture of cis- and trunj-isomerides. d-Pinonic acid, obtained hV 
oxidising d-pinene from myrtle oil, furnishes d-^’^opropylhiptamndi^ 
m. p. 47“, [a]p +57'88“, and on oxidation f-pinic acid, m. p, 1350 ’ 
which crystallises in small needles. A fused mixture of equal quanti' 
ties of the two pinio acids gives r-pinic acid, m. p. 101 — 102 °. In jh' 
preparation of both t and dpinonic acids some r-pinonic acid is 
also formed. T, ^ jj 

New Synthesis of Aromatic Carboxylic Acids from Hydro- 
carbons. II. Paul Schorigin (fJei*., 1910, 43, 1938— 1942. Coa- 
pare Abstr., 1908, i, 886). — An examination of the gaseous products 
formed by the action of dry carbon dioxide on a mixture of bensene ‘ 
sodium wire, and mercury diethyl proves that the reaction proceeds in 
the stages: ( 1 ) HgEt 5 + 2 Na = ng + 2 NaEt ; ( 2 ) CjH 5 + C.,H.Na= 
OjHnNa + 02 !!., and (3) CnH^Na + C 02 = CnH 5 *C 02 Na, as the proper-, 
tion of ethane to ethylene is much greater ( 12 : 1 ) than is obtained by 
the action of sodium on mercui-y diethyl (this vol., i, 547). Benzoic 
acid can also be obtained by shb.stilutiDg sodium isoamyl for sodium 
ethyl, but the yield is not good. 

The follbwing acids have been synthesised by the action of carbon 
dioxide on sodium, mercury diethyl, and the respective hydrocarbon : 
o-Tolylacetio acid and p*toly1acetic acid from 0- and p-xylenes, 3 : 5* 
dimethylphenylacetic acid from mesitylene, diphehylaoetio acid from 
diphenylmethane, and p-homocouminic acid from p-oymene. The 
yield is poor in each case. 

Thiophen-a-carboxylic acid is formed from thiophen, and the yield* 
is somewhat better, 7 grams from 50 grams of thiophen. J. J. S. 

Action of Pyridine on 2-Chloro-3 : S-dinitrobenzoio Acid. 
Theodor Ziscke (/. pr. CAem., 1910, [ii], 82, 17—23. Compare 
this vol., i, 685). — When a mixture of pyridine and 2-cbloro-3 : 5- 
dioitrobenzoic acid is kept for some hours, and is then heated lor a 

V H (NO 1 ’CO 

® ° I m.p.lSG— 188° 

0 , ' 

(decomp.), is formed, It separates from water in colourless, rhombic 
plates, yields ^ \b-dinitro-^-anilinobeiizoiG add, m. p. 214°, or the 
'cdrrespondiDg <o/ttttit7W)-derivative, m. p. 228°, by heating with aniline 
or j>-toluidine in glacial acetic acid, and the methyl ester, m. p. 128°, 
or-the ethyl ester, m. p. 97°, of dinitrosalicylic acid by treatment with 
methyl or ethyl alcohol at 100° The action of 2#-sodium hydroxide 
on an aqimgps solution of the betaine, which is subsequently acidified, 
1 ^ 8 ' to We' formation of a reddish-brown, crystalline substance, 
.CjgHjOyNjtHjO, m. p. 135 — 140° (decomp.), which regenerates the. 
fb^taine by heating with hydrogen chloride in glacial acetic acid, yiel<^ 
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“W byftrtetment wijth boiling glacial 
icid and done^btrated, hydrochloric acids, and, forms the dianilide, 
dPhiCH’CHiCH'OHiCH'NHPh (Abstr., 1904,^ i, 921), and dinitro- 
cninobenzoic acid when boiled with an excess of aniline and a little 
dcohol. The substance is, therefore, 

COjH-CaHjlNO^lj-NiCH-CHiCH-CHlCH-OH 
,rC0jH-C,H,(NO2)2-N:CH-CH;CH-CHj-CHO. 0. S. 

Laotonoid Anhydrides af Acylated Amino-aoids. IV 
Behaviour of Hippurio Acid, Hippuramide, and r-Aoetyt 
ilanina towards Dehydrating Agents. Eknst Mohe and 
iTBOSCHEiN {J. p\ Chent.j 1910, [ii], 82, 00 — 64). — -A continuation of 
die preceding paper (this vol,, i, 483). Attempts to prepare the, 
actonoid anhydride of hippuric acid by heating the acid with acetic 
inhydride have been unsuccessful, as alsp havo been expeidments oh 
he formation of a cyclic imide by heating hippuramide with iV-sodium 
^oxide or with acetic anhydride. Also, the heating of r-acetyl- 
llaaine and acetic anhydride does not yield a product from which the; 
actooe can be isolated. Q. g. ; 

General Reaction for the Conversion of Saturated Patty 
ioids, CfljR'CHj'COjH, into Ketones, R’CO’CHj.. Henbt: 
), Daein {Am Chm. J., 1910, 44, 41— 48).— The generality of the 
■eadion whereby the sodium or ammonium salts of fatty acids are 
nnverted into ketones to the extent of 5 — 10% by excess of 3% 
lydrogen peroxide (Abstr., 1908, i, 74, 119 ; ii, 720) has been tested, 
h addition to the cases already recorded, it is found that phenylacetic 
itid yields benzaldehyde, and phenylbutyric acid a volatile ketone with, 
ihe odour of benzyl methyl ketone. ' C. S. 

New Method of Alkylation with Benzyl Cyanide. Alkyl- 
hion of Nitriles of the Formula CHPhE-CN. F. Bodeoux and 
i'ELixTAB0CEr(5u«. Soc.cUm., 1910, [iv], 7, 666—670, 670— 672).— j 
In extended account of work already dealt with (this vol., i, 257,^ 
182), fuller details of the method of working being given. Thh? 
ollowing new data are recorded. * 

a'Phenyl-^-methylbutyric acid, m. p. 61—62° obtained by boiling tKe^ 
iorresponding nitrile {loc. eil.) during thirty-six hours with potaseianiv 
lydroxide in alcohol, or during six hours if amyl alcohol is used as” 
I solvent, crystallises in colourless prisms, 2 

^ a-^myl-a-cthylbutyramide, m. p. 52°, obtained by hydrolysis of the^ 
ntrile (loc. cit.), forms colourless prisms, as does also a-phmyl-y-m»tkyl-{ 
■ircofylnleramide, CHMOj-CHj-CHPr'Ph-CO-NIL, m. p. 84—85°. ■ ' 

T. A. H. ' 

l-Aoetyl-l-methylcycfohexane. P. Joseph Taeboukieoh (Compt. 
wA, 1910, 150, 1606-1607. Compare Abstr., 1909, i, 796).— 
mdation of the ketone obtained by the action of acii.on eyelo- 
le^olpropan-^-ol leads to tlio formation of the Utonic acid, 
'eCuMe'CO-COjH, b. p. 141°/20 mm. This forms a eemkarhazam, 
“■ p. 198°, and a aemiearbaxcm n^kyl ester, m. p. 158° j (hg mime 



it 160°, losing W&ter|jiTid carboii 1X1:61101136, and torniinn 
niirUt, O^Hig-CK, b. p. 180°. which, on hydroljrsis, furuishe! 
fan acid identical with Zelinski’s l-methylcycZohexane-l-carboxylic acid 
({J, Rttss. Phys. Chem. Soc.f 1906, 477). The original ketone, there- 

^fpre, is l-aM(yM-ni«iAyZeyclo/«ican6, CgHjpMe'COMe. "W, ^ 

k- a-An)mo-;?-hydroxyph6nylacetic Acid. Jules Aloy and Cb 
^Rabaut {Bull. Sue. cAm., 1910, [iv], 7, 516 — 518). — The first part of 
ran investigation of tbo homologues of tyrosine, which are likely to be 
of biological interest. The preparation and properties of a-amino- 
;^hydroxyphenylacetic acid, the next lower homologue, are described 
The acid was prepared by the action of potassium cyanide and 
ammonium chloride on anisaldehyde, the resulting aminonitrile being 
hydrolysed and the acid obtained demethylated by Zeisel’s method. 

a-Amino-^-methoxyphenylacetoniiriley OMe*CgH^*CH(NH2)‘CN, m, p, 
66°, is unstable, and evolves 'hydrogen cyanide at atmospheric tempera- 
tures j the hydrochloride is crystalline. The corresponding acid 
already prepared by Tiemann and Kohler (Abstr., 1882, 67) yields a 
crystalline hydrochloride, and on demethylation gives a-araitio-p. 
hydroxyphenylaeeiic acid, which crystallises in long, colourless prisms, 
and-yields crystalline salte with halogen acids and a pale blue, crystal- 
line copper derivative. Chlorine water and bromine water give precipi- 
tates; the ftrowio-compound so formed has m. p. 90°. The acid may be 
characterised by its copper derivative, the red colour produced by 
Millon’s reagent, the blue tint furnished by alkaline hypochlorites, and 
the fact that tyrosinase produces no change in colour. The last two 
tests serve to distinguish this acid from tyrosine. T. A. H. 


Reduction and Derivatives of o-Nitrocinnamoylformic 
Acid. Gustav Heller (Her., 1910, 43, 1923 — 1927).— [With 
EpMU^D Weidneu]— o-Nitrocinnamoylformic acid forms an ethyl ester, 
m. p. 71°, which separates from alcohol in golden-yellow needles, 
an oxime^ m. p. 157°, and dU- and trans-modifications of the phmyU 
hydrazide. The cis-form, obtained from the acid and phenylhydrazine 
in alcohol at 0°, is precipitated from acetone solution by petroleum in 
'.tufts of faintly yellow needles, responds to Billow's hydrazide reaction, 
easily and smoothly yields indigotin by treatment with alkaline water, 
and is converted at 100'^ or by recrystallisation from 50% acetic acid 
into the irans-isomeride, m. p. 222° (dccomp.), which is produrod 
directly by treating a hot solution of the acid in 50% acetic acid with 
phenylhydrazine. The trans-modification gives Billow's reaction, but 
does not yield indigotin with alkaline water. o-Nitrocinnamoylformic 
acid in ethereal solution is reduced by aqueous ferrous sulplmte and 
ammonium hydroxide to 4-keto-l : 4 -dihydroquinoline- 2 -carboxylic 
acid. v ’ 


Oomplete Methylation with Methyl Sulphate. Josef Tambor 
(B&-., 19^ 43, 1882— 1889).— Waliaschko's extension (Abstr., _im 
i, 248J and Kostanecki'a generalisation (Abstr., 1893, i, 21i) 

has tel^pSiipported by the author’s experiments, which show that the 
. fplkrap^ fully methylated compounds can be obtained by submitticg 
Itt^^^ially methylated substances to the repeated energetic action 
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methyl and alkali. l-Methoxyiinthone from 1 -hydroxy- 

santhonfli 2-methoxy-4-fithoxyacetophenone, m. p. 49°, from resaceto- 
phenone ethyl [ether ; 4-methoxy-2-ethoxyacetopheQone, m. p. 7°, from 
jggacetophenone methyl ether and ethyl sulphate ; resacetophonone 
dimethyl ether, m. p. 44°, from the monomethyl ether ; 2-hydroxy- 
^-methoxydeoxybenzoin, m. p. 90°, from 2 ; 4-dihydroxydeoxybenzoin, 
apd by a repefttion of the precess, 2 :4-dimethoxydeoxybenzoin, 
m. p. 56°. 

["With A. Schurch ] — Methyl 2 ’hydroxy-^‘-methoxy-%henzoylbenzoaie,' 
0 Me‘CgH 3 (OH)*CO*CgH^‘CO 2 Mo, ra. p, 103°, and the corresponding 
acid are both obtained when ethyl resorcinolphthalein is heated for 
twelve hours with methyl iodide (2 mols.) and alcoholic potassium 
hydroxide (2 mols.). hlthylatioD of resorcinolphthalein in a similar' 
manner yields ^’-hydroxy-i'-etkoxy-^-benzoylhenzoic acid, m. p. 173°, and 
its ethyl Mier, m. p. 78°. Reduction of 2'-hydroxy-4'-methoxy-2-benz- 
oylbenzoic acid by zinc dust and alcoholic potassium hydroxide leads 
to the formation of ^'•hydroxy'i’-methoxy-%benzylhenzoicacid^ m. p. 140°, 
a hot alcoholic solution of which with methyl sulphate (3 mols.) and 
potassium hydroxide (3 mols.) forms the potassium saltof 2' : i'-dimethozy-, 
i-benzylbmzcic acid, m, p. 149°; the acid in carbon disulphide is 
converted by phospliorus pentachloride into the corresponding acid 
cUoride, m. p. 166°. Resorcinolphthalein is easily and completely 
methylated by methyl sulphate (3 mols.) and potassium hydroxide 
(3 mols.), yieloiBg Diethyl '.^'•dimelhoxy’^-hemoylhentoaU, m. p. 100°, 
2':4'-Dimethoxy-2-benzoylbenzoic acid is reduced by zinc dust and 
alkali to the 2 : \-dimethoxyphenylphihalide, 

C,H3(OMe)2-CH<“^>CO, m. p. 107“ 

/3'ResorcyIic acid, methyl sulphate, and ^sodium hydroxide yield, 
according to the experimental conditions, either ^j-methoxysalicylic 
acid or ^-resorcylic acid dimethyl ether. The chloride of the latter 
and phloroglucinol trimethyl ether condense in the presence of 
aluminium chloride to form :^'-peniamethox\/henzophen<yi\e, 

m.p. 138°, which is reduced by zinc and alcoholic alkali to 2 :4 : 6 : 2' ;4'- 
fxfdametluixybenzhydrol, m. p. 104°. ^-A A' ■A'-TetTamelhoxyhenzo- 
yheMne has m. p, 130°. ^ :\ -TetraDielkox}jhenzophenone, m, p,^ 

124°, separates from concentrated alcoholic solution in yellow, prismatic 
needles, and from dilute solution in small, white leaflets. 2' : 4 : 4'-7Vi- 
m^hoxyhenzophenone has m. p. 73—74°. C. S. 

Researches in Benzidine Formation. Henbi Duval [BvU. Soc, 
c/rtm.j 1910, [iv], 7, 677 — 683). — A resume of information already 
published, in part, in Abstr., 1905, i, 651 ; 1909, i, 747. The 
following new data are given. 2 ; 2'-DimtrodipliGnyImethane-4 : 4'- 
^'^boxylic acid, -when purified through the ethyl ester, has m. p. 
296 , and dissolves in excess of alkali, forming a violet-coloured 
Mlntiou. On reduction with stannous chloride and hydrochloric acid 
ethyl ester yields ethyl 2 : 2'-diaminodiphenylmethane- 
■4-dicarboxylate, m. p. 150° (compare Abstr., 1905, i, 651), whilst 
reduction with zinc dust and ammonium chloride, followed by oxidation 
y means of a current of air in presence of potassium hydroxide, 
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^^x7^plM%lSd^til4^4'-did^^ adi (Abstr 
747). The «%7 ester of .tliis aoiil, m. p. 224° crysfcalliseg ; ' 
l^gliti yellow needles, and on reduetion with zinc dust and acetic acid 
i^^eldsfll^^f 2 : 2 *-hydr(mdip}im^lmethaHt-ii 4 i'-d{ctirhox^late, m. p. 1550 
yrhich crystallises in colourless needles, and on oxidation with yellovr 
foercuric oxide gives ethyl 2 : 2 '-azodiphonylmethane- 4 : 4'-dicarboxv]nt '' 

'{ho.cit.). ■ T.A.H ■’ 

$: 

^ Oondenaatioa of Ethyl Oxalate with 0- and p-Xylyiene 
Cyanides. Wilhelm Wislicbnus and Otto Penndoef {Ber., 191 Q 
43, 1837—1842. Compare Hinsberg, this vol., i, 486). — The small 
yields of xylylene cyanides obtained by the action of an aqueous- 
alcoholic po^ssium cyanide solution on the bromides are due to the 
formation of xylylene diethyl ethers. A theoretical yield of the 
p-«Mer, CigHigO^, can be obtained by the action of an alcoholic solution 
of potassium ethoxide on p-xylylene bromide. It is a colourless liquid 
b. p. 251 — 252°/734 mm., with a pleasing odour, and when boiled with 
concentrated hydrochloric acid yields jo-xylylene chloride. 

An 80% yield of o-xylylene cyanide can be obtained if suitable 
precautions are taken. A benzene solution of this cyanide condenses 
with ethyl oxalate in the pro.senco of sodium ethoxide, yieldiog 
Hinsberg’s 2 : 3-dihydroxy-l : 4*dicyanonaphtbalene, 

C(CN):C-PH 
^ " ‘^C{CN):C'OH’ 

which crystallises in colourless needles, containing IHgO, m. p, 
278 — 279°; when anhydrous the compound has m. p. 290 — 291 ° 
(decomp.). With only a small amount of ferric chloride, it gives & 
reddish«yiolet coloration, but with a larger quantity of the ferric salt a 
deep blue colour (compare Hinsberg). 

p-Xylylene cyanide also condenses with ethyl oxalate, yielding 
^kyl wp'dicya7i0'i[^t(>lylpyruvat€, CN*CH 2 'C^Hj*CH(CN')*CO*COjEt, 
wbicb crystallises in glistening, colourless, flat needles, m. p, 135—136°. 
It gives a blackish-green coloration with ferric chloride, and a brown 
hopper derivative. When benzoylated in pyridine solution it yields a 
pmzoyl derivative, Cj 2 H^gO,N 2 , m. p. 99 — 101°. 
r With alcoholic potassium hydroxide it yields potassium oxalate and 
p-xylylene cyanide. 

When boiled for ten hours with 25% sulphuric acid it yields 
p-plienyleneaceticpyi'uvic acid, COgH’CHg’OfiHj^CHg’OO'COgH, m. p. 
199—200° 

A. When the ester is hydrolysed by saturating with hydrogen chloride 
a solution in ethyl alcohol to which the theoretical amount of water hs 
been added, a product, m, p. 180 — 181°, is obtained. This 

iis either the imide of p-phenyleneoGetic-oxalacetic acid, 

* ‘ /^Q pQ 

Of tthyl hydroxymaleinimuk-p-]Aenylacelate, 

Its solutions in alkalis have a deep yellow colour, and it yields a led 
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salt. J* <5yaoopnenyIpyruvate, ^Vheii' r'fi^ 

Umilar maniisr, yi^a iiydroxypbenylmaleinimide (Yolhard and Henke, 
Abstr., 1896, i, 103). * J. j. g. 


Action pf Light on Benzaldehyde in the Presence of 
iodine. Luicn Masoarelli and N. Bosinelli {Atti R. Accad, Linceif 
;1910, [v], 19) ij 662 — 563). — The oil of b, p. 189 — 191°/18 mm., which 
^ia one of the products of this reaction, and which was formerly 
■fleficribed (this vol., i, 389) as a dimeric form of benzaldehyde, has been 
further investigated, and has proved to be benzyl benzoate. It has 
1 ), p. 315 — 320°, is bat slightly volatile in steam, and is quantitatively 
'saponified when boiled with alcoholic potassium hydroxide. 


R. V. S. 


3 : S-Dihydroxybenzaldehyde ; o-Protocatechuic Aldehyde. 
Sebmann Pauly and Karl LoCKEafANN {Her., 1910, 43, 1813— 18U. 
Compare Nolting, this vol., i, 17fi). — i:Z-Dihydrox^hmzaldehydiiy 
CHO*OgHa(OH) 2 , prepared by heating o-vanil]in with glacial acetio 
icid and concentrated aqueous hydrobromic acid, crystallises in sulphur- 
yellow needles, m. p. 108®, and b. p. 235°. Its solution in water has a 
green colour, and in alkalis an orange-red colour. Its barium salt 
.with carbouyl chloride yields the cyclic carbomte, 

CH0-C,H3<^>C0, 

in the form of colourless crystals, ra. p. 105° and when this is boiled 
with methyl alcohol a methyl ester, m. p. 115°, is obtained. 

ThQ pimylhydrazone, ra. p. 176°, and the eemicarbazone, m. p. 226°, 
we colourless, whereas the Schitf’s biiscs are intensely coloured, 
tlthough the corresponding compounds derived from other dihydroxy- 
benzaldehydes are colourless. The anil is bright scarlet with a 
bluish tinge, so also are the derivatives with jS-naphtliylamine and 
benadine. J.'J. S. 


Transformation of Non-cyclic Diketones into Cyclic Com- 
pounds. Edmond E. Blaise and A. Koehler {Bull. Sog. chim., 1910, 
[iy], 7, 655 — 661). — Published already for the most part in Abstr., 
1909, i, 287 ; and this vol., i, 463. The follovying additional facts are 
given. 2-Acetyl-I-inefchyl-A'-cyc^opentene, b. p. 66 — 68°/9 mm., or 
188— 189°/755 mm. (compare Perkin and Marshall, Trans., 1890, 
87, 241), yields a semicarbazone, in. p. 180°, and on oxidation 
permanganate furnishes acetic and y-acetyl-n-butyric acids. 
y-rTOpionyl-n-butyric acid yield.s a semicarbazone, m. p. 196°, and a' 
V'^itTophenylJiydrazone, m. p. 123°, which forms microscopic crystals. 

T. A. H. 

Condensation of Aldehydes with Methyl Nonyl Ketone, 
a;Naphthyl Methyl Ketone and p-Methoxyacetophenone, and 
he Formation of Pyridine Derivatives from the Con- 
densation Products. Max. Scholtz and W. Meyer { Ber ., 1910, 
J ’ Compare Abstr., 1895, i, 663 ; 1899, i, 717 j 1903, 

nonyl ketone [styryl nonyl ketone], 
•CH’CO'CgHjg, has been prepared by Carette (Abstr,, 1901, i, 13). 
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im%^bdzd^j CigHg^OKg, c^sUllises in yellow needles, m. p. 1210 
Jbe isoineric y fcenzyJidene derivative, obtained iby condenaing 
iddebyde with nfebbyl nonyl ketone in tbe presence ol ' 
chloride (Goldschmidt and Krczmar, Abatr., 1902, i, 40; jjarri 
and Muller, ibid.^ 1902, i, 295), forms a hydroeMoride, OCi 
which crystallises in snow-white needles, m. p. 77°. The IJ/on’ 
CH3'CO-C(:CHPh)*C8H„, is an oil, and yields a smicarhazot^ 
CigHjgONg, io the form of glistening plates, m. p, 130°. 

a-Cinnamylidenemethyl nonyl ketontf CHPh!CH*CH!CH*CO‘C H 
crystallises in glistening, yellow plates, m. p. 83°. The semicarbazo^* 
CjjHg^ONg, forms pale yellow needles, m. p. 154°, and the oxime 
CjoH^gON, yellow, felted needles, m. p. 89°. When distilled, the oxime * 
yields ^-phenyl^^-nonylpyridiM, which is a pale yellow oii 

b. p. 165—1 70°/30 mm. ; tbe p/a(mtcA/ortd6(C20H2,.N)g,HqPtCl(j, crystal- 
lises in pale red needles, m. p. 201° 
a‘Piperonylidenemethyl nonyl ketone, CHgO^'C^Hg'CHICH'CO’C If 
<p:y8tallises in pale yellow, felted needles, m. p, 56°; semicarhazo^ 
Cj^H^gOgNj, forms colourlesH needles, ni. p. 151°. ^-Methyhtyryl nonyl 
ketone, GgH^Me'CHICH'CO’CgHjg, crystallises in plates, m. p. 129°, 
p-Methoxystyryl nonyl ketone, OMe*CrtU^*CH!CH'C0*Cj)H,j,, forms 
colourless, glistening plates, m. p. 63°, and yields a aemicarbazone 
C.^oHjjOjNg, in the form of pale yellow needles, m. p. 114°. p-igo. 
Propylsiyi'yl nonyl hlone, CgHy'CgH^'CH.'CH'CO’CgHjr,, forms soft, 
colourless needles, m. p. 144°. 

Tbe semicarhato'iie of a-napblhyl methyl ketone, forms 

colourless crystals, m. p. 205° VinnamylideneTnethyl a-naphthyl hlone, 
CHPh!CH‘OH!CH*CO*C„)H7, is an oilj the oxime, Cginj^ON, crys- 
tallises in yellow needles, m. p. 123°, and, when distilled, yields a small 
amount of ^i‘pJtenyl-%a'naphthylpyridine, as a pale yellow 

oil, b. p. 190 — 102°/12 mm., but the platinichloride of which crys- 
tallises in pale red needles, m. p. 109°. 

p-yUrostyryl a-naphlhyl ketone, NO^'CgH^’CIKCH’CO'C^iJIp forms 
yellow needles, m. p. 131° 

The S'emicarbazone of ;>-acetylanisole, Ci^HjoOgN.., forms colourless 
plates, m. p. 198°. Clnnamylidenemethyl T^niethoxypkenyl hlone, 
CHPh:CH-CH:OH-CO'CfiH^-OMe, 
crystallises in yellow, felted needles, m. p. 93°; its semiciiTbazone, 
CigHjgOgNg, has m. p. 189°, and its oxime, C^gH^^OgN, forms yellow 
needles, m. p. 147°, and, when distilled, yields 2-ijhcnyl‘^‘anisylpyridm, 
CjgHjjON, as pale yellow needles, m. p. 1 19°. 
PiperonylideTie-p^methoxyacetophenone, 

CHjOglCtiHg'CHiCH'CO-CgH^'OMe, 
forms pale yellow, glistening needles, m. p. 129°, and cinnamylideif^- 
methyl benzyl .ketone, CHPhrCH-GHICH-CO'CHgPh, similar needles, 
m.p. 119° J-J'S- 


The Friedel'Crafts’ Reaction with Chlorides of Unsaturated 
Acids. Elmer P. Kohler, Gertrude L. Heritage, and 
Burnley {Amer. Ckem, J., 1910, 44, 60—76. Compare Abstr., 1907, 
i, 1050; 1909, i, 938).— Cinnainoyl chloride and excess of benzene m 
carbon disulphide react with aluminium chloride to form ^^-dipheny* 
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^k^to-i-pnenyi-3 ; 3-ailiydrouiclene*j[taii /J^chloro-jB- 
pncuj.r-r--.:^. phenyl ketone cannot bcWolated. Under 

jimilar conditioas, cfimamoyi chloride reacta with hromobenzene to 
form about 36% of ^ Irmophtnyl styryl ketone, CHPhrOH-CO’CoHjBr, 
in. P- — 101° and 6-6ro»M>-3-Aeto-l-p^ni/f-2 : Z-dihydroindene, 

C8lIjBr<C^^^^CIl2, m. p. 60—61“ io 30 — 35% yield. With anisole 


or phenetole, cinnamoyl chloride yields only the expected unsaturated 
ketones. 

ajd-Dibromo-^-phenylpropionyl chloride is conveniently prepared by 
adding phosphorus pentachloride to a suspension of dibromocinnamic 
acid in pbosphoryl chloride, removing the chlorides of phosphorus at 
150-160“ under diminished pressure, and cry8talli.sing the residue 
from carbon disulphide and petroleum. In carbon disulphide cooled 
by a freezing mixture, the chloride reacts with aluminium chloride 
alone, hydrogen bromide and a little chloride being evolved, and, 
phenylacetylene, bromoatyrene, p-bromocinnamic acid, cinnamic aci^ 
a-bromocinnamio acid, and a small quantity of other unidentihe? 
products being formed. 

afS-Dibromo-^-phenylpropionyl chloride, benzene, and aluminium 
chloride react in carbon disulphide at -20“ to form a substance, 
m. p. 89 — 90“ which is not dibromophenylpropiophenone, as stated by 
Collet, but 2-bromo-3-k6to-l-phenyl-2 : .3 dihydroindene, the eemicarh-' 
asono of which asm. p. 212“ (dccomp.). With hromobenzene, dibromo- 
pbenylpropionyl chloride yields, in addition to a large quantity of acid 
by-products duo to the reaction between the acid chloride and the 
aluminium chloride, 2 i S-dibromo-3-keto-l-p/ienyl-2 : 3-dihydroindent, 
m. p. 143—144“, and an isomeric substance, m. p. 86“, which is 
probably a atereoisomeride, since both substances yield p-browio- 
o-fnnzoylbeneoic acid, m, p. 174“, by oxidation by potassium perman- 
ganate in acetone, and the substance of higher m. p, is converted 
almost quantitatively into the other at its m, p. C. S. 


Acetylenic Ketones. Andre (Compt. rend., 1910, 151 , 

75--78). — In the preparation of acetylenic ketones from the sodium 
derivatives of unsaturated hydrocarbons, better yields are obtained by 
using an acid bromide instead of the acid chloride. hoYalerylphenyl- . 
mtyliM, CPhiC-CO-CHjPrS, has b. p. 149-]51“/12 mm,, D“ 0'969, 
< 1-5405. ■ HexoylphmylacetyUne, C 5 lI„-CO-CiCPh, m. p. 14—15“, 
t. p. 170 — 172°/12 mm., 0'965, 1'5352, was prepared^from 

^y^oylhyviide, b. p, 175 — 176°. The ketones have also been prepared 
by oxidising the corresponding secondary alcohols (Moureu, Abstr., 
902, i, 289) with chromic acid in acetic acid solution (compare 
upont, this vol., i, 456). The molecular refractions for five ketonic 
eriratives of phenylacetylene have been determined, and found to 
0sceed the calculated values by about three units. . 'SV. 0. W. 

Dibenzylideneacetone [Disbyryl Ketone] and Triphenyl- 
^^bochlorides of Dianisylideneacetone [Di- 
^ ethoxyatyryl Ketone] and Dicinnamylideneacetone. Fritz 
[with Georg Lutz and WEicNExt HDssy] (Annaltn, 1910 , 

' —SO. Compare this vol., i, 119). — -In the main, an amplifica- 
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nppoun<38 with iho following snbstances : EwroUrtc cibloride, dee 
|dlow, slender, soft needles ; calcium cbloride, ^bright yellow powde/ 
feplioryl chloride, dark reddish-brown oil. The ketone, when 
reated with phosphorus pentachloride in carbon disulphide, yields tha 
yditive product, (OMe*CgH^*CH:CH)2CCl2,PCl5, a green, crystalline 
"fowder, an ethereal solution of which when treated with ice-water and 
ubsequently with sodium hydrogen carbonate and light petroleum 
Isolds the hydrochloride of ^jS-dichloro-ay-dianisylidenepropane 
(0Me*CgH,-CH:CH)20Cl2,HCl, 

Ja dark green powder with a metallic reflex ; the ketochloride is obtamed 
.'from the hydrochloride hy boiling with dry petroleum ether and 
i;cryatallises in faintly yellow, silvery leaflets, m. 91 — 92° (compare 
.Sfcaudinger, Abstr., 1909, i, 906). (6/3-Dichloro-ay-dianisyUdene- 

propane is converted by water into the chlorocathinol^ 

jjL, (0M6*C6H^*CH:CH)2CC1*0H(?), 

BE irnstable oil. Additive compounds of the ketochloride with the 
[following substances have been prepared : mercuric chloride, 

'/ CjgHjgOjCljjdHgClj, 

•Violet crystals with a green reflex ; thionyl chloride, 

S c,2H,s02Ci2,soci;. 

^een powder ; phosphoryl chloride, intensely green oil ; carbonyl 
;^.chloride, unstable, green powder ; sulphur dioxide, 3Cj{,Hj5O2Cl2,2S0j, 
I* stable, green, crystalline powder j acetonitrile, propionitrilp, 
|beDzonitriId, and benzyl cyanide, substances soluble in excess to pale 
mue solutions. The sulphate, 

(0Me*CeH^*CH:CH)2CCl-0S0.^H,xH2S04, 
prepared by adding sulphuric acid to a solution of the ketochloride In . 
^tnethyl sulphate, crystallises in glistening, green leaflets, The kcfco- 
chloride is converted by chlorine into the dichloride, m. p. 107—108° 
tj{compare Straus and Eeker, Ipc. cit), which is slowly attacked by a 
'^'solution of chlorine in tetrachloromethane, but apparently not by 
bromine in chloroform. The ketochloride or its dichloride, when acted 
?oii by methyl alcohol, yields the metfujl ether, 

I (OMe'C6H4*C;H:CH)2CCl*OMe, 

*cf the corresponding chloro-carbinol, which crystallises in tufta of 
i^white needles or leaflets, m. p. 87 — 88°, and dissolves in concentrated 
fsulphuric acid or liquid sulphur dioxide, forming blue solutions. 
'^Hydrogen chloride converts the methyl ether, dissolved in light 
ivpetroleum', into the hydrochloride of the corresponding ketochloride, 
fiut when the solvent is benzene or carbon disulphide, the ether is 
^"’converted into the hydrochloride of the corresponding ketone. The 
^Vction of methyl alcohol on the ketochloride dichloride leads to the 
Jformation of two methyl ethers having the composition Cg^Hj^OgCIj, 
c which are probably cis- and trans-isomerides ; the one crystallises 
;; in slender, white leaflets, m. p. 99 — 100°, whilst the other forms 
^ colourless needles, m. p. 80 — 81°; both isomerides are decomposed 
^#lowly by methyl alcohol with the elimination of chlorine, and when 
i^jMjted on by active aluniiuium in an alcoholic solution of sodium 

^met|i^xide yield the methyl ether of 4 : i'-dimethoxydicmnameny- 
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chlorocatUnol. TKe Betochloride dichloride, when treated with silver 
oxide, yields the diehloride of the chlorocarbinol, 

' OMe'C,H4'OH01'CHCl-CCI(OH)*CH;CH'C5H^'OMe, 

which cryatallisea in felted, slender, white needles, m. p. 121°. 

Dicinnamylideneacetone, when acted on by phosphorus penta-> 
chloride under suitable conditio^, yields the corresponding ketochloride 
(CHPh.CH*CH.CH) 2 CCl 2 , which forms colourless crystals, m. p' 
lU-5“ and when treated with chlorine in tetrachloromethane yields 
the telrackloride, 

CHPh.-CH'CH.'CH-CCIj-CHCl-CHCl-CHCl-CHPhCl, 

which is also obtained by boiling the ketone dissolved in a mixture of 
benzene and chloroform with phosphorus pentachloride, and forms 
colourless, compact crystals, m. p. 172° (decomp,). The tetrachloride 
combinea with further quantities of chlorine, forming mixtures of 
icM- and ocla-chlorides. The ketochloride also combines with 
bromine, yielding a hembromide, CjiHjsCljBr,, which crystallises ini 
tufts of small, colourless prisms decomposin'' at 219°, The ket^' 
chloride forms addilim products with the^following substances: 
mercuric chloride, CjiH, 5 Cl 2 . 2 HgCl.„ metallic, green powder : phos- 
phorus penUchloride, CjiHijCI.,PCi 5 , 0 ,H„ glistening, green, slender 
le-sUets; phospboryl chloride, glistening, green I'eallets; stannic 
chlonde, dark gieen powder with a green redex ; acetyl . chloride 
thienyl chlorid , and liquid sulphur dioxide, products forming green 
solutions.^ Ihe ketochloride also forms green salts with sulphuric 
acid, nitric acid, and hydrogen chloride. The following derivatives of 
the ketochloride are prepared by methods similar to those already 
desenbed : chlorocarbinol, (J^cHijlCCI-OH, long, white needles, m. p. 
122 ; methyl ether, CgoHjg.COPUMe, slender, white needles or glisten- 
ing leaflets, m. p, 120'5°. y q 

Dibenzylideneacetone (Distyryl Ketone) and Triphenyl- 
methane. VII. Nature of the Linking of the Halogen 
Atoms in the Ketohalidee of XJnaaturated Ketones. II. Fritz 

Unnedm, 

1910, 374, 121—198. Compare this vol., i, 119 and preceding ' 

■> i “-“I Caspari, 

UUi, i, b09; Straus and Ackermann, 1909, i, 489 ; Straus and 
mj, ibid., 490).— The ketohalides of p/^-dimethoxybenzylideneaceto- 
phenone have been investigated. Tliey resemble the halides already 
escribed, but are more reactive, owiog to the presence of the methoxy- - 
s 1 nen s. They also yield intensely coloured perbromides and 
periouides, analogous to those derived from the triphenylmethyl halides, 
brnilis T** examples studied previously, it is found that the 
““ a lower m. p. than the chloride, 
e chlorobromides have been prepared by the following methods : 

(1) KjRjCBrBr K,K.,CBr-01I -> KKCBrCl 

(2) KiEjCCICl B,R.,OCl-OH -> RjKjCClBr, 

bei* I'ave been found to be identical. This has 
P oven by determining the amounts of halogen bydracids liberated 
TOb. xovill, i, 
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the actiof of hydroxylicreagentp, such as water and methyl alcohol 
fon the producta. The amount of hydrogen bromide formed is 
^greater than the amount of hydrogen chloride (20%). 

It is pointed out that the relative amounts of the two halogen 
^hydracida vary with the constitution of the ketone from which the 
ketohalides are derived, and thus each case is characterised by a 
specific equilibrium of the two valency forms. 

Water and methyl alcohol transform the ketodichlorides into the 
corresponding chlorocarbiool and its methyl ether, but these are 
spontaneously decomposed into the ketone, probably owing to the 
intermediate formation of an oxontum derivative : RiRgCChOMe 

R,R,o:o. 

It is found that the keto*dichloride and -dibromide affect one 
another in solution. When freshly mixed, the solution yields mole- 
cular proportions of hydrochloric and hydrobromic acids, but the 
amount of hydrobromic acid increases at the expense of the hydro- 
chloric, until an equilibrium is established, which is identical with that 
obtained when a solution of the ketochlorobromide has been kept for 
some time. The conclusion is drawn tiiat the cblorobromide in solution 
decomposes to a slight extent into molecular quantities of dichloride 
and dibtomide, and that the three halogen derivatives are present in 
solution in a state of equilibrium : 

R^R5CCl2+ iijRiCBrg 2RiR2CClBr. 

When evaporated the solution yields a product with all the proper- 
ties of the cblorobromide, and this is its simplest method of formation; 
after purification, a solution of the product gives the usual relative 
amounts of hydrochloric and hydrobromic acids, but in the course of 
time returns to the above-mentioned equilibrium. Coloured inter- 
mediate products are not formed, and all the reactions are attributed 
to decompositions into colourless ions (compare Hantzsch and Meyer, 
this vol., i, 238): 2CR,R2ClBr — CRiRjCl' -t-CRiRaBr' -i- Cl' + 
gp' CRjE- 2^^ "h ClRjl^br^. 

The solid chlorobrooiido is regarded as the pure compound, 
CRiRjClBr, and dissociation is supposed to take place on fusion or 
solution. 

The formation of tho ketodibromide from the cblorobromide ana 
bromine or hydrogen-bromide is not ineroly due to the relative amounts 
of the valency isomerides present, but also depends on the rapidity 
with which the equilibrium between the ketohalides is attained, and 
this varies with different ketones. 

Di’^-methoxi/pfienyl slyr^l ketone^ OMe’CgH^'CH.CH'CO’CgH^’OMe 
obtained by condensing acetylanisole (Abstr., 1890, 963) with anisalde- 
hyde in tho presence of sodium ethoxide ( 5 % solution), crystallises in 
yellow prisms^ m. p. 101 — 102“, and gives a reddish-yellow cobra ion 
with concentrated sulphuric acid. The compownrf with 
chloride, forms golden-yellow needles, m. p. 150 

is much more stable than the corresponding derivative 
ketone. The diftromiefe, OMe'C^H^'CHBr’CHBr'CO'CgH^'OMe* 
snow-white crystals, m. p. 140“ (decomp.), and when boiled wi 
times its weight of methyl alcohol for twenty minutes yi^ ^ 
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^ther^ OMe*CgH^*OH(OM 6 )*CHBr‘CO'OgH 4 *OM 0 , aa colourless 
needles, m. p. 108 — 109°, which dissolve in concentrated sulphuric acid 
to cherry-rfid solutions. 

The htodiddbridt, Tf-xiethoxyphenyl-pmelhoxystyryldichlormnetliane, 
OMe’CjHj'UH.’CH'CClj'OjHj-OMe, is best isolated as its additive 
twi^oand with phosphorus ^^ntachloride, C^HjjOjCi^.PClj, which 
forms sleel'blue crystals. The ketodichloride crystallises from a 
[nature of carbon disulphide and light petroleum in brilliant colour- 
less, compact, prisms, melting at 78° to a green liquid. The compound^ 
Ci,H,eO!Clj.dHgCl 2 , fo™>a brownish-violet needles, and is most useful 
for characterising the chloride. The hydroddoride, CijHuO^CI^.HCI, 
forms slender, blue needles, and the pivwdide, CjjHjjOjClJj,' dark 
crystals, m. p. 81 83°, which are partially decomposed by most 

solvents. The stdplifite has not been obtained crystalline, and an 
additive compound with carbon disulphide has not been isolated. 
The ketochloiide reacts with a carbon tetrachloride solution of 
chlorine, yielding the additive compound, 

OMc'CoH^-CHCl'OHCl-CCI.,-C„II,-OMe, 

in the form of an unstable oil, which appears to be identical with the 
[iroduct obtained by the action of an excess of phosphorus penta- 
cliloride on a benzene solution of the ketone. A solution of bromine 
in carbon disulphide yields the ptrbromidt, CjjlIjjO^ClBr.Br^, in the 
fora of a gree precipitate, m. p. 120° (decoinp.). 

Thienyl chloride and phosphoryl chloride yield precipitates, but 
phosphorus trichloride, acetyl chloride, and nitriles do not. Kitriles 
yield pale blue solutions, and liquid sulphur dioxide an intense 
violet solution. 

pChlorophenyl-p-chlorostyryldichloromcthane (Abstr., 1909, i, 489) 
yields a diddoride, ay-di-p ddoroplwiyl-aaliytetracldoropropane, 
CjH^Cl-CHCl-CHCl-CClj-C„U,CT, 

which crystallises from methyl alcohol in slender, colourless needles, 
m. p. 101°. The compound is formed .slowly, and when reduced with 
active aluminium and sodium methoxide dissolved in methyl alcohol 
yields i-A'-dichlorophmylbenzyhictlykne, CjlI,Cl'C:C-CH,-C(,H,CI, as . 
colourless plates, m. p, 80— 80-5°. 

p-Methoxyphenyl-p.methoxystyryIdichloromethane reacts readily 
with water, and also with methyl alcohol, yielding 4 ; i'-dimethoxi/pltanyl- 
ityryMlormirbhuil, 0M6-C,H,-CH:Cll-CCI(0H)-C„H,-0Me, and its 
mtbjl ether, OMe-CjH,-CH:CH-CCI(Oile)-C,,H,-OMe. The carbinol , 
ciystallises as colourless, felled needles, m. p. 75—70°, and the methyl 
ether as glistening, coloui-less plates, m. p. 44—45°, Both compounds 
are extremely unstable, aud in their preparation it is necessary to 
avoi light aud all traces of acid. The carbinol reacts readily with 
concentrated hy drochloric acid, regenerating the ketodichloride, and the 
t '^tth glacial acetic acid yields the ketone, 
e ketoilibromide, 4 : i’-dhtietJioxyphmylslyryMik'omomeihane, cannot 
its rT**!! ^ action of phosphorus pentabromide on the ketone or 

bro ^ tan be obtained by the action of phosphorus tri- 

wdri benzene solution of the ketone. The reaction is slow, 
esDeci II tn* ketones containing a reactive carbonyl group, 

r” y those containing methoxy-aubstituents. Ttyr ketobromide is 

2 2 2 
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isolated as its complex witli'mercuric.brtlmde, or, in certain 
wsia, as its additive compound with bromine, and ^ be obtained 
Erom the mercuric bromide compound hj conversion into the btomo- 
carbinol and treatment with bydrobromic acid. 

4 : i'-SimifkoxyplimylstyrylbTttmoearbinol, 

OMe-CeH,-CH:CH-CBr(OH)-C5H^-Me, 
crystallises in long, colourless, felted needles, m. p. 83 — 84°, is only , 
moderately stable, and is immediately decomposed by mineral acids, 
regenerating the ketone; with bydrobromic acid it yields 4:4'* 

mtthoxyphmylstyryldibrcmonietlMne, 

OMe-C„H,-CH:CH-CBr5-C,H,-OMe, 
which can be crystallised with some difficulty from a mixture ot 
carbon disulphide and light petroleum. It forms long, lemon-yellow 
prisms, m. p. 64°, to a green liquid, and gives rises to the following 
derivatives; C„H„02Br.j,3HgBr2, small, violet needles; perh-omitle, 
CiYH,jO.,Bro,Br.2, green crystals, m. p. 128 — 130°, can be obtained by 
the action of either bromine or phosphorus pentabtomide on the 
ketOdibromide ; piriodide, CiyHjijOgBrj,!^, green crystals, in. ,p. 
104 — 106° (dooomp.); hydrobromide, CjyH,jOjBr2,HBr, steel-blue 
needles, m. p. 90—95°; tsulphate, green, glistening needles ; nilralt, 
steel-blue, sparingly soluble needles; C„H,|,0,2Brj,S02, blnisb-green, 
glistening crystals. Tbe ketodibromide also yields bluish-green, crys- 
talline precipitates with solutions ot zinc chloride, ferric chloride, and 
mercuric chloride in concentrated hydrochloric acid. W ater or silver 
oxide and ether transform the ketodibromide into the bromocarbinol, 
glacial acetic acid transforms it into the ketone, and methyl' alcohol 
transforms Brst into the methyl ether of tbe bromocarbinol (one to 
two minutes) and ultimately (eight hours) into the ketone. The 
mtiyl ether, OMc-C8H,-CH:CH-CBr(OMe)-CeH,-0Me, crystallises in 
colourless, glistening plates, m. p. 39*5 — , i - 
Phosphorus tribroraide reacts with a boiling ethereal solution oi 
di-p-methoxystyryl ketone, giving a quantitative yield of the hydro- 
bromide of the ketone, C,3Hi803,llBr, aa a dark reddish-violet pre- 
cipitate. PliosphoruS; tribromide, when boiled with a benzene 
r solution of di-p-methoxyslyryl ketone, yields di-p-metlioxyatyryldilmm- 
' methane, which can be isolated as its green complex with meicune 
bromide. When this complex is shaken with a solution of potassium 
bromide in 66% methyl alcohol, di f-methoxyslyrylbromocartimj 
methyl ether, (OMe-CeH,-CH;CIl),CBi-OMe, is formed. It crystal- 
lise in snow-white plates, m. p. 102—103", and its solution in 

concentrated sulphuric acid has a pure blue colour. 

Phosphorus pentabromide reacts with a carbon disulphide solution 
of distyryl ketone or its hydrobromide, yielding the same produc ■> >» 
does bromine itself (compare Vorlauder and Siehert, Abstr., 1 ■'0 
^ith phosphorus tribromide, the ketodibromide is formed, andtnisc 
isolated as the telrohromo-compound, 
f CHBrPh-CHBr-CBrj-CH'.CHPh, 

' <b; p. 170® (decomp.). 

J)i T^iethoxypfte7iyl8lyrylc}dorobi'<mo7iietluin6, 

* OMe-CjH,-CH;CH'CBrCl-C,H,-OMe, . 

5'^ readily jObtain^ by the action of hydrochloric aci 
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bromocarbinol tlw-n by that of hydrob^m^ acid bn bhe chloroearbinol,' 
as tlie latter reaction ia accompanied by side raactions. It crystallises 
in brilliant,' lemon-yellow prisms, m. p. 71°, to a green liquid. Its 
addition to the ketodibromide raises the m. p. The amplfxl 
C„HjeOaClBr, 2 ngBr„ 

forms reddish-violet needles; the perbromide, C,;HjjOjClBr,Br 2 , has 
m. p. 122 ° (decomp.) ; the periodidt forms a brilliant green, crystalline 
precipitate, m. p. 102 — 104° (decomp), and the hydrohromide, steel-blue; 
needles, and in its preparation a portion of the chlorine becomes 
replaced by bromine. The additive compound with sulphur dioxide 
forms green, metallic, glistening crystals, which are unstable. The ; 
ketodibromide and the chlorobromide arc not affected when shaken 
eith dry benzene and silver chloride. J. J. g. 

Terpenea and Ethereal Oils. Oil. Otto Wallach (AnnaUn,l 
1910, 374, 217 — 235).- — I. PreyMralion of liydroxy-ketows andj^ 
’i-.i-tilyeots from t/ie Nitfosochlorides of Semicydk llydroom-hms . — 
Both of the nitro-sochloriiles derived from l-methyl-l-ethylidenecyelo- . 
hexane react with a mixture of anhydrous sodium acetate and glacial 
acetic acid at 63 — 70°, yielding the oxime of i-aeeioxy-\-melhyhy<:\o- 

layl methyl Mom, 

111 — 112 °, together with the oxime of p-acetylmethylcycfohexene; 
the latter oc apound is also formed when the oxime melting at 
111 — 112 ° is distilled. 

When the oxime is hydrolysed with 5% sulphuric acid, i-hydroxy- 
i-mlylkxnhydrotoluene {i-hydroxy-l-viethylcjciokexyl methyl ketone), ' 

CHMe'C 0 jj^.Qy^])>CAc‘OH, is formed. It has b. p. 223 — 224° and 

m. p. 21 — 22 °, and is only sparingly volatile in steam ; its semi- 
mrtaame crystallises in plates, m. p. 219 — 220°, and its oxime has 
m. p. 128°. When boiled with 20% sulphuric acid, the hydroxy-ketone 
yields p-acetylmetliylcj/ctohexene, and xvhen treated with magnesium 
methyl iodide yields menthun-i ; S-diol (4 ; 8-terpm), 

CHM 6 <^^ 2 ;™.!>C( 0 H)-CJIe,/ 0 H, . 

which exists in two stereoisomeric forms, melting respectively at 
97— 138'^ and 82 — 83°. The less fusible compound has b. p. 245° 
wd yields a liquid bromide ; when oxidised, it yields ju-methylc^c/o- 
hexanone. The glycol, m. p. 82 — 83°, is more readily soluble ^au . 
Its isomeride, and both compounds are readily volatile in steam. 

11. The Terpinene Question (compare Wallach, Abstr., 1907, 

^ 1058; 1908, i, 813; Auwers and Heyden, Abstr., 1909, i, 593 ; 
Muller, Walbaum, and Muller, SchimmeVs Ber., 1909, ii, 16, 33). — A 
DUer summary of researches on terpinones. It is pointed out that all 
terpioenes, even that obtained from terpinene dihydrochloride, contain 
oth A‘-®-dihydro-p-cyiuene and the isomeric A^'*-compound., The 
former has been established by its conversion into 
n'^J“I^^® 2 :y-a-methyl-S'-wopropyladipic acid, and it is this constituent 
■f which yields the nitrosite, m. p. 155°. The presence 

■' ft 'dihydro-^ymene has been proved by its o.xidatioii to the 
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erytturilof‘(i :2;S : l-tetrahydroxyterpane), which can be tr,ins[ornjj 
by loss of water into a mixture of carvacrol and .thymol (Gildmeijijij 
and Miiller, Ber., 1909, ii, 16). o-Terpinen8 = A' “-dihjjjj 

ycymene = A’ ' '-menthadiene = carvenene (Semmler). ^-Terpinene = 
A’'''-*-menthadiena; y-terpinene = A''*-dihydroy>-cyinene = A’ 
thadiene = isocarvenene (Semmler). So far, neither A''”- nor A"-*, 
menthadiene has been obtained free from its isomeride, and the same 
appears to hold good for all doubly -unsaturated cyclic hydrocarbons. 


pp-Dibromobenzil. Heineich Biitz, H. Kdlefsen, and Kaiu 
Seydel {Ber., 1910, 43, 1815 — 1820. Compare Biitz, Abstr., 1908, 
i 575; 1909, i, 839). — Di.p'bromohenzil yields a moreoaiime, ’■ 

- G„H,0.,NBr„ 

in the form of minute, colourless needles, m. p. 159 — 160“, and a 
f/ienylhydrazme, C;„Hj,ON,Br 5 , m. p. 189". It does not yield a. 
semicarbazone, but forms 3-(my-5 : 6-di-p-bromophenyl~2 : 1 ; i-triazitu, 

CjHjBr C.N ^0 heated with semicaibazide hydrochloride and 
CgTT^Br'C. N'NH. 

dilute acetic acid. This crystallises in colourless needles, m. p. 253®, . 
and yields a sodium derivative, Cj JIgONjBr^Ka, in the form of pale 
yellow prisms, and an acetyl derivative, in tho form of 

hexagonal, colourless plates, m. p. 2^2® which are readily hydrolysei 
Di-^bromohenzilie acid, 0H'C(CgH4Br)./C02H, prepared by tbe 
action of an alcoholic solution of sodium ethoxide on the dibromo- 
"benzil at the ordinary temperature, crystallises from a mixture of 
chloroform and light petroleum in needles, m. p. 108 — 110°, and when 
heated with carbamide at 220° yields 5 : 5-dibromophenylhydaiitoin. 
When heated for three to four hours at 180°, the acid loses carboE 
dioxide and yields di-i^-broniobenzhydrol, OH’CH(OgH 4 Rr),,, wliich 
crystallises in glistening, colourless plates, m. p. 174—175°. 

Dvip hromodiplbenylacetic acid, CH(CgH^Bi) 2 *COgH, obtained by 
reducing the benzilic acid with hydriodic acid and red phosphorus 
in the presence of acetic acid, crystallises in needle.s, in. p. 187—188°, 
Bibromodeoxybenzoin, CgH^BfCO'CHg'CjjH^Br, obtained by reducing 
dibromobenzil with zinc dust and glacial acetic acid, crystallises 
in long, brittle needles, m. p. 141—143° and does not yield an oxime, 
a phenylhydrazone, or a semicarbazone. J. J. S. 


jStcylated Aminoanthraquinones and Anthraquinone Mer- 
captans and their Behaviour on Vegetable Fibres. Chr. Sees 
and R. Weitzenbock {Monatsk., 1910, 31, 371 — 377 ).- -Recently vat- 
dyes of the anthraquinone series have been obtained by the action o 
benzoyl chloride on aminoanthraquinones dissolved in nitrobenzene 
{Chem. Zeit., 1909, No. 108). The authors have now prepared acyUted 
aminoanthraquinones in a similar manner, and find that they ar^ pio- 
Dounced vat-dyes, giving on unmordanted cotton tones which sue 
^deeper than thoFe of the analogous benzoylated compounds. 1 ^ 

m. p, 350» cb- 
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■ j heating 2-aminoanthTaquiDone and the chloride of anthra' 
taiuBu } o t u>ie 1 e 


qiiinone-. 


■carboxylic acid in nitrobenzene for half an hour, forms 


^ale yellow crystals, and in the hyposulphite vat produces feeble 
^elloff tones on unmordauted cotton. The amides, obtained from the 
^me acid chloride and 1 ;5-, 1 :3-, and 1 : S-diaminoanthraquinones 
respectively, produce on unmordanted cotton in the hyposulphite vat 
brown to brownish shades, which are changed to brown to brick-red by 
atmospheric oxidation. The amide, C^gH^^OgNS, m. p. 267°, obtained 
from ]-aminoanthraquinone and anthraquinone-2-sulphonyl chloride, 
yields a dark red vat, which produces brown shades changing to faint 
rrreyish-sreen by oxidation. 1 : 5-Diamiiioauthraquinone and anthra- 
qiiinone-2-sulphonyl chloride yield the amide. 


m. p. 391°j which is dark red, producing faint red shades 

changing to light yellow by oxidation. 

1 :5-I)iaminoanthraquinone and picryl chloride in nitrobenzene 
yield iHpicryt-i : 5-diaminoanthraguinone, 

CA(NO,)3-NH-C,H3<“>C„H3-NH-C,H2(NOj)„ 

which decomposes above 340°, and forms a brown vat in alkaline 
hyposulphite, which produces dark green shades on unmordanted 
cotton ; these shades are changed by oxidation to violet, which are 
turned brown the addition of dilute hydrochloric acid. 
Anthraquinone-l-tbioi and benzoyl chloride in nitrobenzene yield 

knzoyhnthraquinom-htkiol, CgH,<C^Q^CgH 3 *SBz, m. p. 208°, which 


forms yellow crystals, and has not the slightest affinity for vegetable 
fibres. 0. S. 


Action of Benzyl Chloride and of Monochloroacetio Acid on 
Aminoanthraquinones. Chr. Seer and R. Weitzenbock (Momtsh., 
1910, 31, 379 — 386). — In view of the fact that the introduction of 
acyl groups into the amino-groups of aminoanthraquinones converts 
these coloured but non-dyeiug substances into strong dyes, the effect 
of the introduction of benzyl, jo chlorobenzyl, and glycino-groups*has 
been examined. The products do not possess the character of vat-dyes. 

l-Benzylaminoanthraquinone, m. p. 189°, obtained from 1-amino- 
anthraquinone and benzyl chloride at 170 — 175°, forms red needles, 
and is reduced by alkaline hyposulphite to the corresponding dihydro- 
anthraquinone. l-Anthraquinonylglycine, 

CeH,<^^C 5 H 3 -NH-CH 3 -C 03 H, 
m. p. 218 — 226° (decomp.), obtained from 1-aminoanthraquinone, 
achydrous sodium acetate, and chloroacetic acid at 170°, is a brick-red 
powder. 1 : b-Diglycmoanthraquinone, 

CO,H-CH,-NH-C,H,<pJ^C„Tr3-NH-CH3'COjH, 

obtained from I : 5-diaminoanthraquinone in a similar manner, is a 
fiark red powder, which dyes wool directly, and dissolves in alkalis 
With an extremely deep reddish- violet colour. 
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..4 1 : 6-B(Mu!iylttmin^nthTaqumotM^&^ p. 225°, jind 1 ; 
lemylaminoanthraguinont, jo. p. 271 — 272°, are rematfaible in ili”* 
^hey are not converted into the corresponding dihydroanthtaquinoD''* 
;fcy alkaline reducing agents. Dilemoyl-1 : 5-dilmmylaminoanihr ^ 
jgitimme, m. p. 293°, prepared from 1 ; B-dibensylamin, 

inthraquinone and benzoyl chloride at 90—100°, crystallises in roi 
leaflets. C. S 

*' Relation between Molecular Constitution and Odour. 
Austbrweil and G. Cochin {Compt. rend., 1910, 160, 1693— 1695j_^ 
Citronellol, 1-methylcitronellol, and 1 :\-dmethyIciir(mellol have distinct 
roselike odours. The latter compound was obtained by raidisinj 
l-methylcitronellol and treating the resulting ketone by Grignatd’s 
method; it has b. p. 113 — 116°/24 mm., [ajn -11°38'. 
cUrmdlol, b. p. 125 — 130°/22 mm., [a]i, -11°26', and l:l-dM(J,.;, 
citroneHol, h. p. 119 — 123°/20 mm., [a],, -13°25', have well-marked 
roae-like odours. The odour is less distinct in hpropykitrontUol, b, p, 
118 — 123°/22 mm. I and ^-buiylcitronellol, b. p, 105— 108°/16 mm, 
■Introduction ot a phenyl group intensifies the odour; Xplaiyl 
aJkonedol has b. p. 102 — 104°/12 mm. 

An odour of roses appears to be associated with the presence ot thj 
group -CH.j'CRR''OII ; the presence of an etbylenic linking also 
appears to. he essential. W. 0, W, 

i" 

! A New Tertiary Menthol; Conversion of Pinene into 
Menthene, Aoouste BiSbal (Compt. rend., 1910, 160, 1762—1765), 
— Haller and Marline (Abstr., 1905, i, 533) obtained hezahydro. 
cymene by the redaction of tcrpineol; employing the same method, 
but under different conditions, the present author has converted 

terpineol into a tertiary merdhd, CHMe<C^^®.Q^*!>CH-CMej'0H, 

The product is optically inactive, and does not appear to be a mixture 
of cit- and Jrana-isomerides; it has b. p. 99— 100°/17 mm., 206—208° 
under atmospheric pressure; D** 0'912; »n r46874. The p/ienji- 
urethane has m. p. 94 — 95° ; the metaie has h. p. IO 47 I 6 mm. Acetic 
acid ‘in presence of sulphuric acid transforms the menthol iuto 
A^*l-menthene (Walkcb, Abstr., 1905, i, 407 ; Auwers, this vol, i, 
123). Oxidation with mercuric oxide and iodine, followed by treat- 
ment with silver nitrate, converts this hydrocarbon into menthone. 

W. 0, W. 

Constitution of Penchone. Loots Bouveault and F. Levaiuiis 
{Bull. Soc. chim., 1910, [iv], 7, 642— 548).— A resume of work 
^ready published (Abstr., 1908, i, 193). The fenchone used was 
isolated by fractional distillation from the crude fenchone obtained 
from fennel oil. On treatment with sodamide until no further 
action took place, a residue containing camphor was obtained. ^ ^ 

Conatitution of Fenchone. II. Louts Bodveaoi.t and f- 
Ij*vaj,lois {Bull. Soc, ehim., 1910, [iv], 7, 683 — 687). — A rcnune of 
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ffjrk already lublished in part (Abgtr,, 1908, i, 193; 1909, i, 497, 
595 ), The following new data are given. Dihydrofencholenic acid, 
5 . p, 162 — 165'’/22 mm., obtained by hydrolysis of the amide with 30% 
potassium hydroxide in alcohol, does not solidify when pure (compare 
gemmleri Abatr., 1906, i, 681). The ehlorule has b. p. IO 572 O mm. 
The b. p. 205 — 210^/20 mm., 0'9841, obtained by 

warmiug the acid with acetic anhydride, is a colourless, thick 


liquid. 

Dihydrofencholenamide, C^Hjy'CO*NHg,'on treatment with bromine 
and potassium hydroxide, gives diapofenchylcarhamide 

C!0(NH-C,H„), 

(Abstr., 1908, i, 193), but if the alkali is replaced by sodium meth- 
Ojide, the corresponding methylurelliane, C||II.^, 02 N, b. p. 142723 mm., 
, colourless liquid of pleasant odour, is obtained. This is very stable 
0 .alkalis, but on prolonged heating with 30% potassium hydroxide 
Q alcohol at 150“ it furnishes apofmeliylamiae, 

NH,-nM6-C0. 




>CHPrf 


I, p, 687 I 8 mm. or 1737760 mm., which has a strong odour and 
apidly absorbs carbon dioxide, forming a[snow-whil6 mass. The corre- 
ponding carbamide, CjHij-NH-CO'NUj.'m. p. 139—130“, crystallises 
0 slender needles from acetic acid. T. A. H. 


Constituents of Ethereal Oils. Further Degradation of 
loreksantalic Acid. Friedrich \V. Semmler and B. Zak ^ iBer ., 
910, 43, 1890—1892. Compare this vol,, i, 495, and following 
bstraet).— Methyl norekaantalate is converted by sodium and alcohol 
ito noreksanialol, C,jH,gO, b. p. 114— II77TO mm., D“ 0'9958, 
c 149049, ao -0'7“(100mm, tube), a beozeno solution of which is 
xidised by potassium dicliromato and dilute sulphuric acid to nor- 
'amkdd, CijHjjO, b. p. 92—94711 mni., 0-9964, 1-48301, 

c “ 30-8“ (100 mm. tube), the eemicarhazorte of which has m. p. 224“ 
he CHO group of the aldehyde minst he attached to a methylene 
roup, because em\-voreksantalal acetate, CpH.j-OAc, b. p. 110—1137 
9 mm., T0270, nDl'48374, -25-6“ (lUO mm. tube), obtained 

-om the aldehyde, acetic anhydride, and sodium acetate, is oxidised 
1 acetone solution by potassium permanganate to teresantalio acid, 
The formation of this acid, which contains 10 atoms of 
irbon, is another proof that the compounds of the noreksantalic acid 
iries contain 11 atoms of carbon; numbers of the eksantalic acid 
iries contain 12 atoms of carbon. In all three series occurs the 
me tricyclic system as is present in a-santalol. C. S. 

Constituents of Ethereal Oile. Constitutions of the 
■bantalol and of the a-Santalene Series, and of Sesquiterpene 
Sesquiterpenes. Friedrich W. Semmler (Ber., 

1 43, 1893 — 1898). — Santalol,” obtained by distilling oil of 
lUMl-wood with steam, converting the oil in the distillate into the 
f rogen phthalate, and hydrolysing the ester, is a mixture of two 
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jptiinary alcohols: which can be ttlerably satisfactorily 

l.separated by repeated fractionation into a-santalol, b. p. 159-160”/ 
JlO mm., D2<i 0-978, no 1'498, a* 1° (100 mm. tube), and j3-santalol 
^b. p. 167—168710 mm., 0-9715, 1-609, a„ -42° (100 mm’ 

ivtube). The molecular refraction of the “santalol,” regenerated Itom 
ithe hydrogen phthalatss, indicates the presence therein of a singly 
; unsaturated tricyclic alcohol and a doubly unsaturated dicyclic alcohol, 
c The assumption that the former is a-santalol and the latter yS-santalol 
” is justified by the results' of oxidising “ santalol.” Oxidation by 
potiissiiim permanganate gives tricyclic 
eksautalic acid, CjjHjgOj, and oxidation 
by ozone gives tricyclic eksantakl, 
CjoHijO ; the yields of the acid and 
ot the aldehyde are best in the lower- 
boiling fractions, that is, those rich 
in a-santalol. Kksantalal has been 
converted into teresantalic acid (pre- 
ceding abstract), the constitution of 
which is known. The author gives reasons for assigning to tere- 
santalic acid a constitution based on the camphor type, not on the 
e type. Consequently, eksantalal, eksantalic acid, and there- 


/CHjs 

CH^ \ 

1 cu, I 

C.\Ie CMe-| CH 

'Vu .nti ^CH'^ 


fore the sesquiterpene alcohol, a*santalo), have constitutions based cm 
the camphor type. The last-mentioned alcohol has the annexed 
constitution. 

o-Pineneisonitroamineoxiine and Its Decomposition Pro- 
ducts. Guido Cusmano (AUi R. Accad. Lined, 1010, [v], 19, i, 
747 — 753. Compare this voh, i, 182}.— 
,CH-CHj Nitrous acid reacts with the bydroxylamiao- 

r,ivr r-v.oTT group of a-pinenehydroxylamincoxime, form- 

CMej V-i ing the tsonitroamineoxime, I, which is fairly 

^CH CMe-Nj'ljtl -When 6u.spended in water 

(I.) and he.ated on the water-bath, however, it 

ia converted into hydroxydihydrocai-voxime, II (compare Wallacli, 
Abatr 1896 i 571). and nitrous oxide. A similar decomposition 
'' 'is effected by dilute aciitic acid. Alkalis act 
differeutly, however, for they yield nitrous acid, > 

nitrosopiiicne, and bydroxypinocamphoneoxime, 

III (the oxime of pmeue hydrate). -A substance, 
p. 70 — 80^, is also formed, but it is uot crys- 
talline. Since pineneisonitrofimineoxime yields 

hvponitrous acid (or nitrous oxide and water), 

. . .. .i-aL- „.-Ur.4-nrt/,Q rOArtS 


CH— =CMe 


CH, 

c— 

I 


c;n-oh 

-CH, 


CMe^-OH 

(IL) IIJfptAAliVAVUK. 

however, it may be decomposed ; it appears that the substance reac 
as though it had the formula IV (compare this voh, i, 182). 

a-PinenefsoDitroaminooxime is obtameu dj 

,CH-CMe-OH the action of an aqueous solution of sodium 
nitrite on an aqueous solution of the hydro- 
chloride or sulphate of pinene-o-hydiosyi- 
amineoxime ; it forms large, colourless prisms, 
m. p, 127° (decomp.), dissolves in alwi 
carbonates, gives Lieberraann's reaction, and a wine-red co ora 


/ I 

t'Me, CHj I 
NPH- 


N-OH 
-ch-Ch, 

(III.) 
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with ferric chloriJft. The sodium salt, prepared* with the aid of 
Bodinm ethoxide, decomposes at 92—95°. 
The hydroxylamins salt, 

crystallises in lostrous prisms, m.p.llO° 
(decomp.) ; it reduces Fehling’s solution 
in the cold, and barely shows Lieber- 
manu’s reaction. o-Hydroxyfinocajnptumsoxims, which is best obtained 
(yield 20%) by the slow decomposition of the sodium salt of the 
i*oeitroamine at the ordinary temperature, crystallises in lustrous, 
rhombic prisms, m. p. 1 28° (softening a few degrees previously). The 
substance resists prolonged boiling with aqueous or alcoholic solutions 
of alkaline hydroxides, but it is at once attacked by acids. When 
treated with hydrochloric acid, even in the cold, it loses its oximic 
group. Dilute acetic acid does not affect the oximic group, but 
converts the compound completely into hydroxydihydroearvoxime. 

K. V.'s. 


Sesquiterpenes. IV. Ebnst Deussen [with Hans PifiLipp] 
[Annaien, 1910, 374, 105 — 120. Compare Abstr., 1909, i, 813). — A. 
Gurjm balsam oil . — This oil varies considerably in composition, and 
tontsins at least two distinct sesquiterpenes, named provisionally, a- 
and /3-gurjunene. a-Gurjumne is a strongly Isevorotirtory oil, b. p. 
about 119°/!^ mm., and is probably a dicyclic sesquiterpene. 
Snijunene is a slightly dextrorotatory oil, b. p. about 122’5 123-5°/ 

12 iimi., and is probably a tricyclic compound. Both sesquiterpenes, 

when oxidised by potassium permanganate, yield a ketone, a 

colourless oil, b. p. 175—178712 mm., uu + 120—130°, D 1-0160, 
«u 1-5303 ; the oxime of the ketone is pale yellow, and has b. p. 
204712 mm. Gurjun balsam oil, when treated with hydrogen chloride 
and subsequently with anhydrous sodium acetate and glacial acetic 
acid, yields isogurjunme, a dicyclic sesquiterpeue, b. p. 129-5 — 132°/ 

13 mm., which when oxidised does not yield a ketone forming a 
crystalline semicarbazone. 

B. “ Canjophyllene .'’ — The substance m. p. 125 —125-5°, which was 
isolated from the mother liquor obtaiued in the preparation of 
a-caryophyllene nitrosocbloride {loc. eil.), is shown to be a nitrosoelhoxy- 
caryopliylkne, OEt-CijH^-NO. 

Monoterpenes. — I. The substance obtained by the action of sodium 
methoxide on pinene nitrosocbloride (loc. cit.) is oximmomethoxyhydro- 
pinene (annexed formula). It is converted 
(1) by pheeyl carbimide into the corre- 
sponding urelhatLe, 

CH OMe-Llj,lI,5-NO-CO-NHPh, 

® which crystallises in rosettes of needles, m. p. 
102°, and (2) by an alcoholic solution of 
OIN'OH. chloride into t-chlorobydrocarv- 

oxirae. 

Nitrosopinene, when treated with phenyl- 
OMe-OMe carbimide, yields the corresponding uretkane, 
CijHjjOjNj, m. p. 101—102° 


CH 

/|\ 

iJ.c/ I \ 
i (IMe.,! 


HC^ 


/ 



i. Sti' OF 

I'lj;- Pileili’ niWsocHoride as lUualiy' pW^|^rwh|n wasted with 
IthjI alcohol, yields a dextrorotatory solution in atepforin, aud whea 
Ifeatod with benzylamine yields a nitrolbmzylamine, i^gethar with a 
itiisianc* (pineiienitrolhensylaminel). which crystallises in needles 
In. p, 148—149° [a]„ +96'7° (M91^6olution in ethyl acetate). The 
Presence of an oximino-group in pinenenitrolbenzylamine is demon- 
Strated by the formation of a methane, * 

I CHjPh-NH-C„H,5:NO-CO-l>IHPh, 

iii p 189-5— 190° (decomp.), when it is treated with phenylcarhimide 

W. H. 0. ' 


ScuteBarin. Guido Goldschmiedt and Ernst Zernee [ Monauh ., 
1910, 31, 439—491. Compare Goldschmiedt and Molisch, Abstr.’ 
1902, i, 48). — An amplification of work already recorded. The 
formula Cj,H 5 „ 0 ,j, previously attributed to soutellsrin, is altered to 
CjiH,gO,j, as a consequence of further analysis and of its hydrolysis to 
scutellarein and glycuronic acid. Scutellarin is shown to be homo- 
■geneous by extraction with methyl alcohol, whereby only a slight 
black powder, chiefly inorganic, remains ; the substance in the alcoholic 
solution is fractionally crystallised, yielding fractions having practically 
the same properties. The colour reaction with a-naphthol and 
sulphuric acid is shown to be characteristic of glycuronic acid. By 
titration with A/lO-potassium hydroxide and phenolphthalein, by 
•estimating the carbon dioxide liberated from barium carbonate by 
scutellarin, and by the analysis of the barium salt, scutellarin is proved 
to contain one carboxyl and one phenolic hydroxyl group, The acetate, 
m. p. 263—266“ (decomp.), contains five acetyl groups, and regenerates 
so'uteUarin by hydrolysis. When oxygen is passed for four days into 
a solution of scutellarin in 25% potaasiuni liydroxide, the ethereal 
extract of the resulting solution contains p-hydioxyacetophenone. 

The hydrolysis of scutellarin is best effected by adding concentrated 
sulphuric acid to a rapidly stirred suspension of finely powdered 
scutellarin in water until solution is complete, and then pouring the 
mixture into cold water. The operation requires only thirty td forty 
seconds, a quantitative precipitate of scutellarein is obtained, and the 
filtrato contains glycuronic acid. 

F Scutellarein, CisHjjO,,, is undoubtedly a flavone derivative by 
' reason of its behaviour as a mordant dye, its property of forming salts 
with metals or acids, and the nature of its products of decomposition by 
alkalis. It is oxidised by boiling 14—15% nitric acid to picric, oxak, 
■ and 3 : 6 dmitro-4-hydroxybeuzoic acids. By acetylation it yields i 
letra-acetate, Cj5HjOg(OAc)4, m. p. 235—237°. ■ , ■ i 

: Methylation by ethereal diazomethane yields scutellitrem tnmtlliyi 
ether, Ci 5 H,Oj(OMe)s, m. p. 189—190°, whilst the action of methyl 
iodide and methyl-alcoholic potassium hydroxide results m the 
•formation of the trimethyl ether, together with a small amount ol s 


Utramthyl ether, m. p. 158 — 160°. 

The hydrolysis of scutellarein by boiling 12% potassium 
or by lusion with potassium hydroxide yields p-hydroxyaeet . . ^ 

^r^droxybenzoio acid, aud a substance which gives the pine-sbanos 
^^^tibn of phlori^lucinol, 
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fbe preeedinji; rbuica are expiainea Dy regaraing scutellarein aa 
1 • 3 • 4 ' 4'-(or 1:2:3: 4'-)tetrahydroxyflavone, and scutellarin pro- 
tionaliy as B-O'CH-[ 0 H-OHl,-CH-OH(OH)- 0 O 2 H, where E 

represents the scutellarein residue. C. S. 

Comin, thefitter Principle of Oomus Florida. Emerson R. 
Hiller {Proc. Amer. Soc. Biol. Chemisls, 1909; J. Biol. Chm., 1910,: 

7 xlii — xliii).--The best yields are obtained from the root-bark. It 
crystallises in colourless, silky needles or rectangular plates, m. p. . 
J8l° and has neither basic nor acidic properties. Its aqueous 
solutions do not yield precipitates with silver nitrate or lead subacetate, 
but when kept for some time they reduce Fehling’s solution, and wheU: 
heated with a little alkali reduce Fehling’s solution immediately. Tfaei' 
aqueous solution also gives Pettenkofer’s test for dextrose. It appears 
to be a glucoside with the composition represented by the formula 

J. J. S. ^ 

Action of Phosphorus Peutachloride on Picrotin. Paul 
Horrwann {Ber.i 1910, 43, 1903 — 1907). — Phosphorus pentachloride , 
acts as a dehydrating agent on picrotin in boiling chloroform, convert-,,^ 
ing it into <inhydropierolin, m. p. 317® (decomp.), which dt>ea< 

not reduce Fihling’s solution or ammooiacal silver oxid^ solution,;^ 
forms a benzoate, C52H2(,07, m. p. 250®, an aceiaie, m. p.' 

237°, and a diacetate, m. p. 192'5® and dissolves in hot, 

iVyiO-sodium hydroxide, the solution after acidification yielding 
ankydropicrotinic acid, which decomposes at 221°, or in 

the anhydrous state at 233°. 

The chloroform mother liquor contains a halogenated substance, 
which by prolonged boiling with methyl alcohol is converted into 
a substance, Cj^Hg^OgP, m. p. 211° which has not been further 
examined. C. S. 

Picrotoxin. Francesco Anoklico {Alii 72. Accad. Lined, 1910, ' 
[v], 19, i, 473 — 4S0. Compare this voJ., i, 404). The reductioa ' 
of a-picrotinic acid with bydriodic acid and red phosphorus yields, no.t 
only the acid, CjjHjgO^, previously descrll)ed {loc. ciL), but also a Tcetone, j 
■which from the composition of its oxhie should have tho formula^ 
When picrotoxin is heated with hydrochloric acid (of-^ 
P My, diluted with an equal volume of water) in a sealed tube for - 
five hours at 170 — 180° it also gives a ketone, C^^Hi^ClOg, which 
results from the substitution of an hydroxyl group by chlorine and loss 
of carbon dioxide. Picrotin yields the same substance, losing at the 
same time the molecule of water by which its formula differs from that 
of picrotoxin, so that both substances must contain the same nucleus. 
.The ketone crystallises in small needles, m. p. 114 — 115°; it is 
insoluble in alkalis, and it forms an osazone, m. p. 196°, which does 
not contain halogen. 

In order to obtain an indication of tho presence of an aromatic 
nu^us^ which from other reasons is probable, picrotinic acid, 
was nitrated with a mixture of equal volumes of concentrated . 



i. 5IS tJjjstBAityrs or 


aolpliario acid and nitric acid (D 1‘48) A nifroideriTaiiTe, C,jH;,,0 Jt 
"was obtained j it crystallises in pale yellow needles, m. p. 166°, an| , 
.very stable towards ozidising agents. A small quantity of a <ui8(as« 
insoluble in alkali was also formed ; jjhad m. p. abtfat 110°. 
jthe above nitro-derivative was reduced with ammonium snlph^j 
another nitro-compound was formed, m. p. 173° (previously sottenicel’ 

? E, V. s '' 

Method of Preparing Dimethylpyrone. Zdbnko H. Skhaup 
and J. PRIGLIHGER {SioruUsky 1910, 31, 363 — 369). — A. mixture of 
95 grams of acetic anhydride and 20 c.c. of sulphuric acid is boilecJ fop 
four hours, and distilled as completely as possible in a vacuum, The 
solution of the residue in saturated ammonium sulphate is faiatly 
ba8i6ed by ammonium hydroxide, filtered, and repeatedly extracted 
with benzene. The extracts contain about 4 grams of 2 : B-dimethyl. 
pyrone, m. p. 132—133° It is shown that the pyrone does not exist 
as such in the acetic anhydride. 

In still poorer yield dimethylpyrone is obtained by heating acetic 
anhydride with phosphoric oxide, or by heating a mixture of acetyl 
chloride, glacial acetic acid, and sulphuric acid. 

Dimethylpyrone is easily converted into lutidone by disisolving it iu 
a little water, saturating the solution with ammonia, and heutiug tbe 
mixture in a sealed tube for eight hours in a water-bath. C. S. 


Synthesis of 2:3-DihydroxyflavoDe. J. Eeigrodsei and 
Josef Tamuob {Ber.y 1910, 43, 1961 — 1968). — Hydroxyquinol tri- 
methyl ether reacts with acetyl chloride iD tbe preseitce of aluminiiim 
chloride and carbon disulphide, yielding 2:4: b4nm$thoxyacitophmnt^ 
O^HjfOMejj’COMe, which crystallises from alcohol in small, colourless 
needles, m. p. 102—103°. The ketone reacts with methyl benzoate 
and sodium (granulated) at 115—120° yielding ^■A-.h-innutkzf 
hmzoylacttophenone, C0Pli*C.H2’C0*05H2(0Me)3, which crystallises in 
small, ochre-yellow prisms, m. p. 105° It gives a dark green coloration 
with ferric chloride, and when boiled for four hours with concentrated 

O-CPh 

hydriodic acid yields 2 : 3 dihydroxyjlavont, , 

which crystallises from dilute alcohol in colourless, microscopic prisms, 
containing IHgO, and with ra. p. 135° (decomp.). Its diacstyl deriv- 
ative, C^gH^^Og, crystallises in thin needles, m. p. and its 

dimthyl ether, in slender, colourless needles, m. p. 189°, 

2 ; 4 : 5-Trimethoxyacetophenone condenses with aldehydes, yielding 
chalkone derivatives (Abstr., 1904, i, 426). With benzaldehyde it 
yields 2’A:54rimethoxycha^(me, OgH2(OMe)3'CO*CH.CHPh, which 
crystallises in canary-yellow needles, m. p. 113 — 114° ^ Its soluiioa 
in concentrated sulphuric acid is orange-coloured, and its diironutw, 
C^gHigOgBrg, crystallises in pale yellow, prismatic plates, m. p- 11° 
(decomp. ). 

2-Hydroxy -2' : i' : b'-trimethoxybenzylideneaceiophenone 
2^ : 4' : fy'-trinielkoxychalkone), OH'CgHg’CHlCH'CO'CuHjipi 
obtained by condendug salicylaldehyde with trimethoxyacetophenonfl 
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aw) allfali, crystallises' in green needles, m. p, 159—160“ (decomp.). . 
The derivatiee, CjjHjjOa, crystallises in glistening, golden 

needles, and the acetyl-diiromide, CjaHjaQaBrj, forms colourless needles, 
m. p. 132“ (decofiip.). The latter compound reacts with alcohol and 
concentrated potassium hydroride solution, yielding. 2' ; i' : 5'- 

Irinethoxy-l-iemaylcimmarme, CaH,<®j^C- 00 -CaH 2 { 0 Me) 8 , which, 

crystallises from dilute alcohol in prismatic, yellow needles, m. p. 125“ 

Its solution in c<ipcentrated sulphuric acid is orange-eoloured. 

J. J. 8. 

1 : 3 -Dunatlioxyooumaranon 0 . H. Dumont and Josef Tambor 
(5ir., 1910, 43, 1969 — 1971). — OL-Broin&phloroacelophenone trimethyl 
ether (1:3; S-trimelhoxy-l-hromoacelylhenzaui), CcHj(OMe)3-C0-0HjBr, 
obtained by the Friedel-Crafts synthesis from bromoackyl bromide 
and phloroglucinol triraethyl other, cry.stallises in colourless needles, 
m. p. 126°, and when boiled with alcoholic potassium acetate (compare , 
Horn and Tambor, Abstr., 1905, i, 916) yields 1 : 3-dimethoxy- 

oouniaranone, C„ H 2 (OMe) 2 "\^]^CIIo, which is’ identical with 

Ftiedlauder and Schnell’s dimethoxyketocoumaran (Abstr., 1898, 
i, 24). 

] : 3 : 2' : 3'-2 tramelhoxt/Imiz^lidenecoumaranoiie, 

CcH2(OMe),<^C;CH'CcH5(OMe)2, 

obtained by condensing 1 :3-diiiiethoxycoiimaranone with o*verati'* 
aldehyde and alkali, cry.stalli.ses in yellow needles, m. p. 166“ Ita 
solution in concentrated sulphuric acid is dark orange-coloured. 

Tbe isomeric 1 ; 3 : 2' : 4'-ie<mmeiAoxy-compound, obtained from 
1 :3-dimethoxycoumaranone and 2 ; 4 diiuethoxybenzaldehyde, forms 
yellow needles, m. p. 209“ ; its solution in concentrated sulphuric acid 
is blood-red. The , 1 ; 3 : 3' : 4'-(e(ranwiA(W:y-derivative has m. p. 176° 
and algo yields a blood-red solution in sulphuric acid. J. J. S. 

Sulphur Derivatives of Ethyl Chlorocyanoacetoacetate. 
Erich BENARY(iV., 1910, 43, 1943—1956. Compare Abstr., 1908, i, 
600).— Ethyl y-chloro-a-cyanoacetoacetate reacts with an aqueous 15% 
eolution of potassium hydrogen sulphide, yielding crystals of ethyl 

2'imino-4-ketotetrahydrothiophen-3-carboxylate, 

CH .,— 90 
^C(:NH)-CH-C 02 Et’ 

and ethyl thioblHcyatoacetoacfitote, S[CH 2 -C 0 -CH(CN)'C 02 Et] 2 , which 
remaias dissolved in the alkaline solution, and is precipitated on the 
addition of dilute sulphuric acid, 

2-imino- i-htotetrakydrothiopfien-Z-carhoxylate crystallises in 
^®®dles, m. p. 219 — 220° (decomp.), after turning brown 
^ dissolves in dilute sodium hydroxide solution, but is 

rapidly decomposed. The diacetpl derivative, crystallises 

in^y P* — 109° When the ester ia dissolved in 

^ sodium hydroxide solution, and kept for twenty-four hours, it 



i7ieWs 3-cjr«no-2 : MxhtUMrakydntJikphen, which ' 

probably formed by the rupture of the sulphur ring and its gi h 
.quent closing by .the elimination of ethyl alcohA Ihe omH 
^ystallises "with IHjO, has m. p. 181—182° (decomp.), is a 
rbasic acid, and hence has the keto-enolic constitution. The o u 
CgHjOjNSAg, is sparingly soluble, end the acid, which dissolves 
Readily in most solvents, is best purified by conversion into its diac i 
derivative, CjH-O^NS, which forma colourless needks, m. p. 03~Si« 
3-Cvano-2 : i-dih&to-^-hmzylidfsmiftrahydrQthiophm^ 

obtained by condensing the ketone with benzaldehyde in the presence 
of sodium ethoxide, crystallises in pale yellow needles, m, p, 220° 
(decomp,), and forms a iodium salt, C^HjOgNSNs, which separate « 
colourless crystals from alcohol. When boiled with excess of barinni 
hydroxide solution for half an hour, the nitrile yields the bimoleculat 
comyjounri, CjjHjjOjNjS,, as colourless needles, m. p. 198“ (decomp) 
after turning brown at 180°. It is sparingly soluble in water, and 
yields a iannm salt, (CjjHjOjNjSj)^!^, as a colourless syrup which 
sets to a vitreous mass. When heated on the water-bath for a quarter 
of an hour with five times its weight of concentrated sulphuric acid 
the nitrile takes up water and yields 2 : i diketotetrahydrothionhet- 
CH ’C'OH ^ 

3-carboxylamide, ^ deposited when the 

mixture is poured onto ice as a sparingly soluble, crystalline powder 
m. p. 177 — 178® (decomp.). It yields a potassium salt, CjH^OjNSK, 
which is sparingly soluble in alcohol. It haa not been found possible 
to transform the nitrile or amide into the corresponding acid. 

C Oil 

2-Imino4-ketotetr<t/ij/dmhiophmjS<^^^^^ j^^ , obtainedby heat- 
ing the ketonic ester with twenty times its weight of fuming hydio- 
chloric acid, crystallises from water in colourless needles, which turn 
brown at 190®, and decompose at 215®. Its aqueous solution is 
neutral, but it diseolves in both alkalis and dilute adds. With a 
chloroform solution of bromine, it yields the S-iromo-deriTative, 

^^C(*^H)*CBr * crystallises in brownish-coloured needle, 

m. p. 157°, and yields a hydrobromide. With nitrous acid it yields 

QJ£ QQ 

the 3-oa:ijBjno-derivative, S<r„,.“ as violet needles, de- 

^C(.NH)-C.N-OH. 

composing at 175°, and when this is reduced with zinc dust and acetic 

QJJ - Q-QH 

acid, ^ - €miiuh%dmino~i-hiMeirahydroihiophtnf 

obtained as plates, which turn brown at 140®, and are completely 
decomposed at 174 — 175®. The benzylidme derivative of the amine, 
CjjETiqONjjS, decomposes at 181®. The amine reacts with nitrous acid, 
yi^ldmg an acid, which decomposes at 200^, and forms a 

as a brown precipitate. 





^=]- 


-^L-Njcnh).^ , 

ss colourless, soft, felted needles, which darken at 260°. 1 

■ Ethyl ihiditeyanoacttoacHate crystallises from alcohol in glistening- 
plates, m. p. 98—99°, and is the only product formed when hydrogen? 
sulphide is passed into an alkaline solution of ethyl chlorocynnoaceto-l 
acetata It yields a green precipitate with cnpric acetate, is not hydro-' 


— J ^ o - r;--*r — i-upiiu at-obaio, IS not nydro-s 

yaed by cold alkalis, but with concentrated sulphuric acid yields ethyl^ 
!-imino-4-ketotet^y*^phen-3-carboxylato and a-carboxylanM>i 

as colourless needles, m, p. 182—183“"^ 




■NHJ 


Ethyl a-cyano-yihiocyanoaeeloacetale, 

NC'S-CH,/C'(01I):C(CN)-C0,Et, 

obtained by the action of potassium thiocyanate on an alkaline solution 
of ethyl chlorocyauoacetoacetate, crystallises in slender needle«“ 
JO p, 82-84 . It decomposes when left exposed to the air, and when 
left m contact with fuming hydrochloric acid for twenty-four hours‘ 

Jieliis ethyl 2-imjno-4-ketotetrahydrothiophen-3 carboiylate, but with 

cold ““f «■' acid it yiehls ethyl a-cyano-fthiocarb: 

emloaoekacetate, NHj-C0-S-CH,-C(0H);C(CJ4)-C02Et, as soft needles, 
ra. p. 155 — loo . ’ 

Praefclly all the compounds with the exception of the original 
3-immo-4-ketotetr.ahydrothiophencarboxylate gire deep red colora- 
tions with ferric chloride, and exist in the enolic forms given above 

J, J. i 


Rotatory Power of Normal Quinine Hydrochloride, A.sm£ i 
mdlEUireii {/. Pharm. Chim., 1910, [vii], 2, 22).-Experiments ehow , 
hat the specific rotatory power of normal quinine hydrochloride < 
uc ease with the dilution, whereas the Erench Codex states dia-J 

Tthe soluti '* concentration 

“ , L. DE K. ^ 

Action of Chlorine and Ammonia on Quinine Esio^ 

oln,,™/ ® followed by ammonia on salts of quinine, a number of^~’ 
oloured compounds are produced. In addition to the t^lleioquinine 

l^nioS O^Nr and? T?"'"!™- ^nelano- ' 

heantliL u*?* “ , oo'oo'-less derivative previously known, 

' colonrles * 0 •'“oe'I a reddish-violet compound, rubroquinine, and 
hif exaLnation of 

he authnr^ ^ derivatives containing a phenolic hydroxyl group, 
Xred'’”r“r ‘h-t the production ^of®thefe 

tteched to on the pre-sence of a phenolic group 

. to a naphthalene or quinoline nucleus. ThdleioquiniL is 
1 a green nrecim'i.of^ «> — i*ino i a x.-.. . . 


“'“W;;ithSrinrjawr' " 


xcviii, i 


and adding ammonia a few seconds 



aEtdrmiras. Ou further treatment with chionn^^Wfiter and ammfi ■ 

Si'^l^s V^dauManw, which wntains chlorine.:^^ When the addif'^' 

^H-aminOnia is delayed about three times as 16iig -ifi- in the case ^ f 
khalleioquinine, and the ammonia added in two pordbn'S} ru^oovin' 
aa precipitated j it has m. p. 118 — 120°, is soluble ia chlorine wa^ 
rand is reprecipitated on adding ammonia. When a solution of 
iquinine sulphate is treated with chlorine water for five minutea 
'and then quickly with ammonia, a white precipitate,' leucoquinhif 
is obtained. It Las ni. p. 138°, and is slightly soluble in chlorine - 
water ; on adding ammonia to the solution, a red precipitate is 
obtained. Hubroquinine and leucoquinine are soluble in acids. 

e!v.s. 


Constitution of Cinchonicine (Cinehotoxine). II. Deji^. 
atives and Salta of Ethyl-, Phenyl-, and a-Naphthyl-cinoo- 
toxol. Ezio Comakducci {Iteiid. R. Accad. Sci Pis. Mat. Namli. 
1-1910, Reprint 11 pp. Coinparo Abstr., 1909, i, 409). — By the prepam!^ 
tion of the derivatives described in this paper, it is established that the 
vinyl group, and secondary and tertiary nitrogen atoms of ciiichoniciiie 
■are present also in the cincbotoxoles, whilst the ketonic group lus 
been converted into a tertiary alcoholic grouping. 

Pthyl . cinchotoxol hydrochloride, C2,H250N2,2HC1, has m. p. 
.108—109“ (sintering at 100“), and [u]u + 61'75“. The plaiinicUoridi, 
C2iH2g0Nj,HjPlCl,,H20, is a red, crystalline powder, m, p. 210°, 
The ' o«)'ic/((ono(«, C2,Hjg0N2,3HAuCl4,3H'20, a yellow, crystalline 
ipowder, has m. p. 120—121“ The picrate, 

02iH250N2,2C„H30;N2 

is prepared from the hydrochloride; it is a yellow powder, wliieb 
.sinters at 80°, and has m. p. 102° When an insufficient quantity of 
^picric acid is taken, a picrate hydrochloride, C„jH2gON2,HCl,CgHj07Nj, 
m. p. 98°, is obtained. The iarivaU, C2iH280N2,C^ttgOt.,HgO, sinters at 
95°, and melts at 107° (decomp.). The wetkiodide^ 
forms small, reddish-browu crystals, m. p. 138 — 140°. The nikoso- 
derivative, OjiHjjONg'KO, has m. p. 147 — 150° (decomp.); it gives 
Liebermann’s reaction. Tlie henzoyl derivative, C^iHojONo’COFh, 
forms white, crystalline scales, m. p. 114°. The hromim derivative, 
..CjiHgaONgBrg, is obtained by mixing cbloroform solutions of bromiae 
^ud the base; it is a reddish-white powder, ni. p. 190° (sintering at 

f Fhenylcinchotoxol hydrochloride, sinters at 

75“ and melts at 86—100“ ; it has [oJU -P 21-09“ The ptalimcJdoriie, 
Cj5H2g0Nj,H,PtCl8,H20, is a yellow [jowder, which decomposes above 
200“. The auridUoride, 025H230N2,2HAuCl„ forms yellow tablet*, 
which sinter at 70°, and melt at 113 — 115° The^icra^ 


is a yellow powder, m. p. 105°. The tartrate, 

C23H230N2.C,HA,31H20, 

forms tablets or prisms, m. p. 225° (becoming brown at t; 

anhydrous substance has m. p. 240°. The methiodide, C2*H2sON2,Me,; 
has ffi. p. 127—129“ (sintering at 120“). The m(mo-denvalive, 
ig^f|ON2-NO,HCl, has m. p. 147-149“, and decomposes at 160 ; 



„ives T!he’^o^-d«rivatiV«, bjjHjjbFjBr^, 

Ltars&t 150"anili»ett8at-195° The Jmsoyi deriratiye, 

' C„H„ON,-COPh, “ ,’ 

%in!S red scales, ’Sfhich eieter at 165" and melt at 178" (decomp.).; 
When pheaylcinohotozole is treated with a 2% solution of potassium , 
^^ymauganate at 2°, formic acid is product, in addition to a yellow, 
^yfitalHne substance of slightly acid reaction, which has m. p. 188° 
(becoming brown at 167°). 

a-A^apklhylcincfiOioxol hydrochloride^ C,j.H5j2N2^C(C,^IJ7)‘OH,2HCl, 
is a deliquescent, reddish-brown mass, m. p. 71—85° (sintering at 60^) j 
it has HI? +49*6". The platinicfUoride, 

forms a yellow, amorphous powder, which becomes brown, and decom- 
poses at 330° The oAtrichloruU, 02911,^0^2,211 AuCl^.H^O, is a yellow 
DOffder, m. p. 144 — 145° (decomp.). The picrats hydrochloride, 

^ C2sH3,0N2.C,H30,N3,HC1, 

sinters at 97° and has m. p. 101° (decomp.). The laelhiodide, 

is a reddish-brown substance, m. p. 140° 11, V. S. 

Constitution of Cinchonicine (Cinchotoxine). III. Ohloro- 
'ethyl- and Cblorophenyl-cincliotoxile. Ezio Comanducci [Rend. 
R.Accad.Sci Ftp Mat. Aaywi/i, 1910, Reprint 5 pp. Compare pre* 
■ceding abstract).- -By the action of phosphoryl chloride and phosphorus 
peatachloride in chloroform solution, the alcoholic hydroxyl group of 
tbe A'-cinchotoxols (compare Abstr., 1909, i, 409) may be replaced by 
chlorine ; the substances so obtained are termed by the author chloro- 
li-cinchotoxiles. 

Cfdmeihylctncholozile, Cj 3 H 2 ,N 2 ^CEtCl, is a redilisb-hrown powder, 
vliich sinters at 85°, and melts at 115 — 117°. The platinichloride, 
]!jjHjQN 2 Ci,H 2 ptCi 9 . forms a i-ixhlish-yellow jxiwder, which becomes 
iroffu at 21u° The pkrate, 02 jH 2 cN 3 Cl,C,jH 302 N.., is a yellow 
)owder, which becomes brown at 115°, and melts at 130°. 

C/doroplisnylcvnchuloxile forms dark yellow scales, m. p. 148 — 155° 
Che platinic/Uoride, C 2 jiH. 2 gN 2 CI,H. 2 ptCi^., becomes brown, and decorn- 
waes at 220°. The picrale, C2-H2^N.,CI,0,iH3O;.N3, has m. p. 121 — 122°. 
ly the action of alcoholic potassium hydroxide on the clilorophenyl- 
lerivative, a compound was obtiiined, which had m. p. G2 — 63°, and ' 
''SB free from chlorine. K. V. S. 

♦ 

Strychnine and Brucine. Roberto Ciusa and G. Scagliaeini 
R. Accad. Lincei, 1910, [v], 19, i, 555 — 561. Compare Beckurta, 
^bstr., 1905 , i, 918 , and Martin, Abstr,, 1904, i, 446 ). — By the action 
[I bromine on a solution of stiycbnine in glacial acetic acid, a di- 
^oniide, C2jH2202N2Br2, is produced. The substance crystallises from 
‘Cohol in rosettes of colourless needles, m. p, 122°, but by repeated 
fystaUisation from alcohol, or by heating above its m. p., it is con- 
« mto another, more stable form, which forms large, colourless, 
crystals, m. p. 260°. In the preparation of the .dibromide 
^ F^^broniide, C 2 jH.^^ 02 NyBr 3 , may occur. When the 

i.uimae is boiled with water, it dissolves, and the solution on cooling 

f>' -f 2 .. 



Mroxide in a sealeS tube. ^ With chloroanif in^ftereaUlcohlrl 
^ufcionit gives a violet coloration, and with concentrated Bubh* I 
ittad and potassium dichromate it yields a fugitive, reddigh-viS - 
coloration. ' When it is treated with brominef;^^ a perbro^i^^i 
JljjHgaOjNjBrgjHjO, ia formed, which crystallises in goldea-yellowl 
^iieedles, which on heating darken at 200^^ with loss of bromine OtJ 
heating this compound with water or with thiosulphate solution I 
subatanci ia obtained containing 28‘35 — 28-49% bromine. From tta^ 
methyl-alcoholic mother liquors of the perbromide, a crystalline 
bromide of the composition can be ' 

obtained. From the mother liquor of this substance the addition 
of potassium hydroxide precipitates the dibromide of monobromo-^ 
strychnine j it could not be crystallised. 

I- - Whilst strychnine and monobcpmostrychnine reduce acid solutions Si 
permanganate at once, the dibrdbiides of these substances only do so’^ 
;after a time. Monobromostrycbnine and the two dibromides do noti 
reacti with hydroxylamine or with yj-nitrophenylhydrazine. Tbel 
authors consider that the above behaviour may be explained byths'^ 
V CH ^ 1 

presence- of the grouping in strychnine, the constitutions ofj 

the above derivatives being represented by the following formula: ’ 
fp XHBr ^ ^CBr, 


o.A.o.A< 


^CBr 


„H,AN,<y 


,HBr, 


CBr 


.CBr, 

“^CBr’ 


R, Y. S. 


Amiae Peroxides of Brucine and Strychnine. ' GuaW' 
JdosSLEE (Monatsk, 1910, 31, 329 — 34D). — When brucino is heated^ 
;.witb 3% hydrogen peroxide on the water-bath and the solution is con-j 
.centrated in a vacuum, crystals of a peroxide containing two atoms of 
.active oxygen are obtained, which coubiin IHjO when slowly crystal-; 
^lised, 3H^O when rapidly crystallised, and ^HgO when dried in a- 
l^^vacuum. Another mul. of H^O can be expelled at 100° or by crystal-, 
•lisation from alcohol, but the elimination of the remaining H^O 
> accompanied by the loss of the active oxygen. The peroxide 
HL p. 202 — 203° (decomp.), the air-dried crystals softening at 11^125 ,j 
j'those dried in a vacuum at 135°. In aqueous solution the peroxidfl^ 
Idissociates into brucine oxide and hydrogen peroxide, but it disi5olvea , 
^.without deMmposition in non-dissociating solvents, alcohol, or chloro-j 


^forrn. An aqueous solution, warmed with platinum black, evui*»j 
^Jxygen and yields brucine oxide, which can be reconverted into t^,j 
peroxide hy hydrogen peroxide. In 3% hydrogen peroxide the so 
has [ajo '-5’12° and yields with dilute sulphuric acid mamiy 
f sulphate of brucine oxide. Sulphurous acid eliminates the ac ivfl^ 
^from the peroxide, leaving a mixture of brucine and o^fo-brucio^ 
pe>-03dde is obtained with some difficulty from 
1% hydrogen peroxide. The air-dried crystals contain 4Ej r ^ 




atoms of actire oxygen. The perozidei 
' in aqueous solution. In 95% aloolioldt l 
C,S 

i iotion of Pyridine on 1 ; 3-DioMoro-4 : 6-diDitrol)enz6n0.| 
^noK 'Weisppenniko {J.^pr. Chm., 1910, [ii],_8a| 

By tlw' action of hot pyridino on 1 : 3-dichIorO'4 :6-dinitr<^i 
benzene, Reitzenstein and Rothschild (Abstr., 1906, 

454) obtained, together with dinibrophenyldipyrirf^ 
dinium dichloride, a yellow condensation product, to^ 
which they assigned the constitution 


KO, 






; 


-0 




0 




CH'OH 

II 


This substance is now shown to be a betaine anhydride^! 
(annexed constitution), produced from the dinitro-^ 
phenyldipyridinium dichloride by tbe action of tbe^ 
water present. It can also be prepared by the action ^ 
of sodium nitrite on an aqueous solution of the dichloride, and by^ 
katiog pyridine and 3-chloro-4 : 6-dinitrophi0Dol at 100°. '’I’he-|^ 

addition of alcobol to solutions of the substance in moderately con-^^ 
centiated acids precipitates well characterised salts, of which thei' 
cifmde, chxomaf'i 'plaiinichloride^ nitrate^ and svlfhaU are described. 

It ia converted into pyridine and dinitroresorciaol by 20% hydro* i 
chloric acid at 170® and into pyridine and chiorodinitrophenol byi 
hydrogen chloride in glacial acetic acid at 150®. 

Tbe action of excess of 2iV-sodium hydroxide on an aqueous.^ 
golation of the chloride of the condensation product yields a red,^ 
substance, C^jHgOgNj, which has not the constitution given to it by'^ 
Reiizeustein and Rothschild, but that an-in^^ 
nexed, the substance being formed by rupture .^ 
of tbe pyridine ring (compare Zincke, Abstr.,^ 
j^qI I I 1904, i, 931). It is reconverted into the yellow'ifl 

betaine anhydride by hydrogen chloride in. ^ 
glacial acetic acid at 100®, and is decomposed^ 
by hot hydrochloric acid, yielding 4 : 6'dU^ 
litro-S-aminopheiiol, and by hot aniline, yielding the dinitroamino-^ 
phenol and tbe dianilide, NPh:CH’CU:CH*CH:CH-NHPh, previously^ 
iescribed. , 

Dinitropbenyldipyridinium dichloride 
forms colourless prisms containing 2 H 2 O, 
which decompose by heating, pyridine,^ 
hydrogen chloride, and the yellow anhy-,^ 
dride being produced. An aqueous^ 
solution, by treatment with sodium cacjf^^ 
boirnte, or, better, with ammonium hydiy f 
o 2 udo, becomes violet, and finally deposits 
a blackish-green precipitate of a 
(jH svhsUinc€, CisH^OgNj, which forme \ 

' salts (the deride, platinMcfide, hro- J 

nitrate are described), and receives tbe annexed constitution, 


iOH CH 

I 

CH 
N=cn-CH 


NO, 


A — N=: 

=CH 


1 

CH 


11 

CH 

H|]Ach.0H 

CH 


II 

CH-OH 



, ^ - - into til, 

^ho Bubstancs 'yielffs tlifl' yellow be£&ine anSpride by treat 
#itli boiling glacial acetic^ acid and acetic anbydriM, and i, deco 
^fed by boiling 2il'-hydrocblorio acid, yielding 4: 6Stnt(,o-3-a,„j^'; 
^nyipyriit'mum Monie, C„HjO,N,Cl, m. p. 230-^-235“ {deonmn \ - 
pile blackish-green substance is also decomposed by aniline, yieldfnt' 
Idinitrodiaminobenzene am) the dianilide mentioned abpve. q q ° 

I Quinoline Sulphosalicylate. Georges Pbunier (/. Pharm. CM-n ' 
11910, [vii], 1, 538 — 539). — Quinoline sulphosalicylatef '* 

I HS 03 -CeH 3 ( 0 H)-C 0 ,H,CVtf.rN,H 20 , - 

^obtained by the action of the acid on the base in presence of water 
i.me1ts partly at 110® and becomes anhydrous, and then melts at 220 “ 
It crystallises in colourlees, silky tufts, is sparingly soluble in cold 
■water (1-547 parts per 100 at 17®), more so in warm water or alcohol 
.and is acid in reaction. It is poisonous in doses of 0-29 to 0-34 gram 
vper kilogram of body-weight when applied subcutaneously « 
^travenously. Its antiseptic power is about the same as that of 
^-phenol, and its bactericidal action somewhat less. Its reactions with 
'A number of common regents are tabulated. T, A. H. 

^ Ketens. II. Dimethylketen Bases. Hermann Staudlvger 
-Helmut W, Kiever, and P. Kober (AnnaUn, 1910, 374, 1^3$, j 
Compare 'Abstr., 1907, i, 424; 1908, i, 318). — An investigation of the t 
'keten bases formed by the combination of dimethylketen with tertiary ? 
i^bases. 

I The dimethylketen bases, as a general rule, when treated with dilute 
finineral acids or alkalis, unit© with a molecule of water, yielding acids 
having the composition 1 mol. base + 1 mol. keten + 1 mol. water oc.r 
)l mol, base + 1 mol. keten + 1 mol. tVobntyric acid respectively. - 
■I'he corresponding esters and anilides of the acids may be obtained by- 
f acting on the ket«n base with an alcohol or aniline. The adds are ' 
-converted by hot strong mineral acids into 2 mols. of wobutyric arid : 
-and 1 mol. of the tertiary base, and decompose when heated at a high ’ 
^.temperature ; for example, dimethylketenquiooline decomposes into: 
quinoline and ivobutyric anhydride. 

k The reactivities of the dimethyl-keten bases and of the acids derived , 
ffrom them varies with the nature of the tertiary base ; thus, the 
pyridine compounds are very unstable, the derivatives of the quinoline . 
^ series less reactive, whilst keten-acridine is so stable that it does not, 
yield an acid, neither is it jwssible to decompose it with the formation : 
■ of acridine and isobutyric acid. 

= Although the several reactions of dimethylketenquinoline may 
be satisfactorily accounted for by means of the constitutional fornuila 
^Advanced in a previous paper (compare Abstr., 1907, i, 424). neverthe- 
^ less this formula is shown to be incorrect and must be replaced by the . 

annexed formula, for it is found that ScbifT^j 
bases combine with 2 mols. of keten, the com- 
bination taking place through the 
linking. It is for this reason that ody.^ 
tertiary bases containing the GIN- group coi^ 
bine with dimethylketen ; in the 






jy(^gh. the 
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taskt ' the formation of ^tfie IteUn toe resulU*'^ 
^dE:1^e para-licking, the base having the annexed':^ | 

formula. Generally speaking, Schiff’s bases 

0H*CMe^‘OO combiQ6withdimethylketeD,yieIdmg)3']actAms, L 
jg/ yCfii I which nndergo further change into jff-amino-,r„ 
— OMcj acids; benzylidenebenzylamine, however, 

addition to the normal |8-lactam, yields two J 
ther substances having the composition 1 mol. of Schiff’sbase + 2 
h. of dimethylketen, of which one, the chief product of tbe reaction, 
ossesses the same characteristics as the diiuothyiketen bases already 
iscusead. It is shown that this substance is 2 : 4-dikato-6-phenyl- " 
benzyl-3 : 3 : 5 ; S-tetramethylpiperidine, since the acid formed by the 
.ction ol a dilute solution of sodium carbonate on the keten base, 
s identical with the substance obtained by treating the corresponding 
ister of ^-beDzylamino-/3-phenyl-aa-dimethylpropionic acid with iso- 
)ufcvric anhydride. - ^ ^ 

^nzylidenemethylamine, in analogy to benzylidenebenzylamine^ 
•eacts with dimethylketen, yielding as chief product a keten base. ^ 
Dimebhylketenquinoline (compare Abstr., 1907, i, 424), when heated 
rith dilute hydrochloric acid on a water-bath, yields an add, % 

.CH— CH-CMeg-COgH ^ 

■'C,H,-:^'CO-CHMes ’ ' | 

ifbieh forma o tourleas, compact crystals, m. p. 1!52— 153”; many 
Jeriratives of tne acid have been described preriously {loc. cil). 

Dimethylkeien-^-mphthaqmnolm, C^H^OjN, forms white crystals,,,, 
m, p. 163°; tbe euid derived from it, OaHjjOjN, crystallises in white | 
needles, m. p. 171°. _ _ 

xDhmthylhUnisoquiTiolim, C^-Hj^CjN, crystallises in leaflets and - 
needles, m. p. 106°; it gives ri.se to an acid, wliich forms 

wbits crystals, m. p. 138°. Tlie acid, O^HijOjN, derived from 
dimethylketenpyridine, crystallises in large, colourless, prisms, m. p. 
94-95°. 5 

2 ; i-BikiloS-plimyl-l-benttjl-S : 3 : 5 : 5-kimmetlttjlpipendine, ■ g 
.-CMe.-CHPh'- 


CO<, 


,CMe— 


prepared from dimethylketen and benzylidenebenzylamine, could not > 
be isolated in a pure state ; it is converted by a hob aqueous solution 
of sodium carbonate chiefly into (i-hobuti/rylbemylamino-^ phsnyl- / 
aa-dimthylpropionic acid, CH6Ie2*C0*N(CH.jPh)*CHPh‘CMe2"602H, 
which forms colourless crystals, in. p. 169*5° (decomp.) ; the sUvsr salt : 
iis a crystalline, white powder. The acid is decomposed by boiling con- 
centrated hydrochloric acid, yielding benzylamine, /S-bonzylamino- 
l^-phenyl-aa-dimetbylpropionic .acid, wobutyric acid, benzaldebyde, 
idimethyhtyrene, and binzylbutyraniide, CijHjgON, white leaflets, m. p. 
92° Oxidation of the acid by potassium permanganate leads to 
the formation of wobutyric acid, benzoic acid, and a substance, 
obtained as a white, crystalline powder, m. p. 195°. The 
Mlowicg derivatives of the acid wex’o prepared either from the acid or 
rom the keten base by the usual methods : methyl ester, ^28®29^a^» 
^srge, colourless prisms, m. p. 109°; dityl ester, Cg^Hj^OgN, m. p. 
iU''112°; bromide, an amorphous powder which could not bo 



'mIootIsss,' ■ 
• tom of pi«tttylamino-0i)hemfi-^ui-a^a$i;fopionK '^: 

is formsd, together mflttiiol^nc acid bp 
^ting the acid just described at 180°; it forms lar^, white or ' 3 
a. p. 36°, and is not altered by a hot alcoholic solution of l 
hydrazine or hydroxylamine, but is converted by an alcoholic solu? I 
pf potassium hydroxide into the salt of the corresponding acid ■ th"' > 
Isolution of the potassium salt thus obtained, when aoidi6ed with aVd *4 
lyields the corresponding salts; theocetele, CjjHjjOjN.Me-CO H 
^white, ci-ystalline powder, m. p. 190—191° (decomp.); ikehui^' 
^eWotade, CjgHjjOjN,H.Cl, forms crystalline nodules, m. p. 142 ° 
i^amino-acid is obtained by dissolving the acetate in a known excess of ' 
^aqueous sodium hydroxide, aud adding the requisite quantity of hydra 

E oric acid; it crystallises with IHjO in small, white needles 
p. 138 — 142°; the anhydrous substance has m. p. 145— Ugo. j|jj ; 
yl ester, CjjHgjOjN, prepared from the silver salt and ethyl iodide ‘ 
Pias m. p. 63—64°. Attempts to replace the hydrogen of the lfH4i 
f^up by the ischutyyl poup by heating the acid with imhutyryl s 
fchloride led to the formation of the /}-Iactam. The isobutyryl group ^ 
lean be introduced, however, by heating the ethyl ester with isobutyriel 
labhydride. ; 

i . The formation of 2 :4-diketO'6-phonyl-l-benzyl-3 : 3 : 6 ;5-tetpa ! 
pnethylpiperidine from dimetbylketen and benzylidenebenzylamine ii 

P companied by the formation of the j8-lactam just described, together 
th a aubalance, Q.jHjjOjN, m. p. 117°, which is extremely stable 
wards acids and alkalis. || 

Dimethylkiten-betizylidenetnethijlamiM, 2 : i-diketo-i-phanyl- 1 : 3 ;3 : 5 ; f | 
‘^pmUanutliyliriperidiM, prepared from dimetbylketen and henzylidene- = 
tnethylamine, could not be obtained pure ; when heated with r- ^ 


laqueous solution of sodium carbonate, it yields the cori.„j. ^ ....... 

ICj^jOjN, a white, crystalline powder, m. p. 142° with evolution oil 

n U rv TkT •_ ._l;j ';i 


obutyric acid j the inelhyl ester, CjijH2_z,03N, crystallifies in -white 
^needles, m. p. 78°. The acid, when heated at 150°, yields the laehm^- 
I of fi-rntthylomino-^-plmiyl-aardwif ^yl^opionic acid, CjgHjgOK, an oil, | 
p. 139-5°/ 13 raoi. ; the corresponding acid, is obtaiaed^ 

rjM a crystalline powder, m. p. 200°, which is possibly an interaal 
irammCnium salt. A suhslance, is formed as a by-product ^ 

I'in the interaction of dimetbylketen and benzylidenemethylamine; it J 
'•^forms crystals, m. p. 115° W. H. .G. 

Beseaxches on Benzidine Formation. Henri Duval { B\dl ‘ 
^oc. ehim., 1910, [iv], 7, 527 — 5.38), — A resume of results already} 
^^blished, in part, in Abstr., 1905, i, 651 ; 1906, i, 314 ; 1909, i, 747.| 
^^6 following new compounds are described: 2 : 
-^diMceiylamimdiphcnylm^l}^^ CH2[CgHj(K()2)-NH2]3, m. p. 229“ j 
|fonai8 yellow crystals, and on rwiuction with stannous chloride yields^ 
emresponding 2 ; 2'-c?iawi{no-coTnpound, m. p. 244°, which crystal- 1 
in colourless needles from dilute alcohol. | 

^' ■4 : 4‘'-Tefcramethyldiamino-2 : 2'-azodiphenylm,ethane, on reducti(ffl| 



jaliijrWianiinOf|^^l®odiphetiyIniethgn^KnnDW, Abstr.SWali 
and thigoiT further reduction witfi; *inc' dust and eodiuff 
Jydroiide giTOB ^j d-tetramethyldianiinoBcridme (Biehringer, AhSr"'i 
■18W,i,73).*^>i:jr- ■ - 

; Action of Hypoohloroue Aoid and of Sodium Hypochldri® 
gn Hydantom and Acetylenediureine. Heinb:ch Biltz ahl 
OTTO Biheens (Ber., 1910, 43, 1984—1996. Compare Abstr ImH 
:i, 848 ).-Sodium hypMhlorite reacts with hydantoins and ace'tylenj 
^i^reines,, so tba^ tbe H of one NH-group becomes replaced by Cl anil 
that of fche second NH-group by Na; thus diphenylhydantom yielJ^ 

however, an excess of free bypochlorous acid ^ 

ted, both hydrogens are replaced by chlorine, and a compound of th3 
CPha'NCL . - , m 

QQ — NCr formed. Tlie chlorides can be crystallis^l 

from chloroform, but react readily with hydroxyl compoundsiM 
example, with ethyl alcohol the original hydantoin is formed, togethoJ 
with acetaldehyde and chlorine. They also react readily with adl 
aqueous solution of potassium iodide liberating iodine ; the react^ 
proceeds in the two stages: (1) >NC1 + H,0— >NH + HOni • 

H0CI + 2HI = .£Ol + H,O + l 3 , All tbe chle-rides obtained Xoioul 
to and odourless, like most li'-balide derivatives of acylamine8,1 
whereas iv-halogenated alkylamines have pungent odours. '* 

^ l:3-DicUoro-5'.54ip/i,nylhydmUoi„, crystallises' 

TOlI-developed, six-sided pri.sms, m. p. 164“ (decomp.). It crystal,' 
tas from bensene with |0„H„ which it loses at 108“ When' 
methylated by means bf methyl sulphjite and dilate alkali, it yielda 

5;5-diphenyl-l ;3-dimethylhydantoio(Biltz and Rimpel, AbEtr.„190r 
i, 462), l-CWoro-a : 5 dipIientjn metk7jlhyd<mtoin, 9 ^^ 2 ’NC 1 < 

liypoehlorite on 

methylhydantoin, crystallises in prisms, m. p, 186° (decomp^. 1 ; j 
fficWoi'd-S : 5 diiromcphs!iplhpdaiUoin, oi 

^vkt5°“‘’!f P- ('l»eomp.)!^^n be i^dill 

m. p. 199°, as is obtaiL by melhTS 
lantoin itolf, or by condensing dibromobenzilj 


ii-B-l 


■sC 


. , — use 

wth aimethylcarbamide at 210° 

^•^-Bibnmophenpl-l : ^dimni/n/lghjoxalone-i :5-glii<>ol, 
C„H,Br-C(OH)-NMe 
ihtei a i. .. CsH,Br-C(OH)-NMo'^‘'^’ 

»rhamidewith°si'd® f dibromobenzil and s-dimelhyl- 

tiomhic plates'^ “JstaUises in 

yields 5 • 5 djh **®®ted at its m. p., it loses water 

y eius 6 . 6-dibromophenyl-l : S-dimethylhydantoip, 





Pc " , 

. . ,, ,. >» 

I^M bj boiling dihromobenzil and methyleai&mide with t 
febolic Bolution of sodium ethoiide^or three hours, and orystallUe,'' 
Irhombio plates or prisms, m. p. 267°. ' ; 

t-(7iioro-6 : 5-^(mwp!imyVi7jdanioin, 


iuned hy the action of carbon dioxide on its sodium derivative 
Aystallises in compact rhombohedra, m. p. 203° (decomp.), 
Sipiienylthiohydantoin is treated with sodium hypochlorite and then 
swith carbon dioxide, diphenyldichlorohydantoin is obtained. 

' 1 : .3 : 7 ; S-T«lrachloro-i : S-diphenylacetylenediurtiw, 

i ^^^NCI-CPh-NCK 

iirystalliaes m six-edged prisms, m. p. 249° (decomp.). 

'L' l-Cliloro-Z-sodiuniri : b-diphenylacdylemdiureinef 

^Cl-CPh*NH^ 


co< 


‘NNa-CPh'NH- 


:>co. 


crystallises in long, glistening prisms, and, when carbon dioxide is 
Jimsed into its aqueous solution, yields l-chforo-i : 5-diphenylaoelykw- 
^turetne, C,jH]jOjNjCl, which crystallises from acetone in six-sided 
Itrisms, m.'p. 218° (decomp.). 

t Acetylpnediureine is not so stable towards sodium hypochlorite, and 
lat 95° yields 30% of free nitrogen. 4 : S-Dimethylacetylenedioreine 
ibehaves in a similar manner. J. J. 8. 


S. Catalytic Bacemisation of Optically Active Hydantoin Deriv- 
iatives and of Belated Substances as the Besult of Tautomeric 
Change. Henry D, Dakin (Amer. Clttm. J., 1910, 44, 48—60).— 
"In JT-eodium hydroxide the rotation of tlie activb hydantoins, 

:(where K is 'GHjPrfl, p-OH-C,H,-CHj, -CHj-CO.H, or 
-■ -CH.-OHj-CO^H), 

yiminishes to r.Rro in the course of many hours, the solutions then 
gelding the i-hydantoins by acidiheation, The rotation of the corra- 
.fppn^Fg carbamido-acids remains constant in .A^-sodium hydroxide. 
Srhe low of activity of the hydantoins is most obviously explicable by 
^enol-keto-desaiotropy, CII'CO CIC*OH (compare Wren, Trans., 
El909, 95, 1593), the correctness of the explanation being supported 
' NH'CO 

the case of the hydantoin, CMeEfc<^^Q_.,ij.g^, obtained from 

t^iyaline, rotation of which remains constant in Wsodium 

S- ^The new compounds have been obtained by evaporating 

zictiVeSfi^ho-acids with aqueous potassium cyanate, and boiling 
,*jee«i|tiafeM!tive hydantoic acids with 10% hydrochloric acid : d-wo- 
ntokadd, m. p. 205 — 206° (decomp.), [a]” 1’9° in Wsodi”® 


.(c=s3‘15), from Meucine; lUolutijl/iylanfoin, m. p. 


, 2if, 



OStONlC CHEMlffl-Br. 


r,u - tt»-3- -^n. .(r^suufam tlydrofiae '(«siT‘9^);?''1Kom^^ 

1aomi(.^^yli^ylhyiantoin, ^ M 32* 

|« 1-247),. from MstfV^ne. « 0. S. 

j Tot Isotaem Benzylglyoxalidonee. Hekbamit Finsee ani 
yp. 2 eh (i/.^ ?w, Ghefn., 1910, [iij, 82, 50 — 60). — Two, isomenc 
benzylglyoxalidones are obtained when benxyliminocthyl ether - ia 
(Pployedin the reaction deserihod previonsly (Abstr., 1906, 4 , 901; 
1907, i, 876). i-Kito-2-benzyt-i : 5-dUiydroglyoxalin&^ 

' CH,Ph-C<^^“ , ' ■ 

m. p. 143”, obtained by keeping' the imino-ether and ethyl glycine at 
20^ for two hours, is a weak monoacidic base. It is decomposed by^ 
hydrochloric acid, 1) 1'12, at 130” into phenylacetic acid, glycine^^ 
and ammonia, reacts with boiling water to form a substance, % 

m. p. 176—177 , which is probably plienylacetylglycinamide, forms^- 
with p-nitrodiazobenzene chloride in the presence of sodium acetate^ 
^■^•nitrobenzeneazo-2benzylgli/oxalidone, 

yellow needles, darkening at 235“ combines witn plienylcarbimide toj 
form ap/(«»y7OT"6offli(7«, C,jH, 50 . 2 N„ with plienylthiocarbimide to fomi) 
iphemjlthixcirbamide, CijHjjONjS, yields a dibmzoyl derivative, ^ 

chloride in pyridine, henziminylhemyl-, 
fyoxalidone, sulphur-yellow leaflets; 

m. p, 237”, with benziminoethyl ether, 5-benz^l-2-henz>/Hd&ne^i^oxalidone^i 
jL. p. 177'6” with benzaldehyde in faintly alkaline solution, condeDsesl 
with diacetyl to form a reddish-orange substance, 
decomposing at 196”, and reacts with isatin in hot glacial acetici 
acid to form a scarlet indigoid dije, 

NH<r*^^c;c<^”“n , "i 

C,T1^ ^II-0-CH„Ph’ 

which is reduced by alkaline hyposulphite to a yellowisli rat-dye, J 
oxidising rapidly in air. , ' 

The isomeric substance, isobenzylgli/ox'didom, m. p.'-; 

222 (decomp.), which is the chief product of the reaction when 
benzyliminoethyl ether and ethyl glycine are heated together, is' 

probably the cyclic amidine, CH 2 PlrC<^^^^ It is not attackhd' 

by boiling water, yields phenylacetic acid, glycine, and ammonia when 
6«>mposed by hydrochloric acid at 140”, forms an derivative, 
IQ- p. 189® (not sharp), with acetic anhydride, gives successively 
ye low, greenish-blue, reddish-violet, and red colorations when heated 
h glacial acetic acid, and yields a sM68(ance, CjgHjgOjN^, by 
ea mg with sodium hydroxide and subsequent acidification. 

0. S. 


CH^Ph-C^ 
138”, with benzoyl 







t; 1893, i, 270 ; HentscKel, t&td., ^^3l).^The deco^ 

on of indigotin by alkalis cannot take place adcordlog 
ition'fiven by Eenschel, as the amount of indoxyl is very sioaii 
A va^es with the temperature and the length of time of heating 
id indoxyl is a secondary decomposition product. iPritzsche’s chrys^ 
iilic acid is not a primary decomposition product; it is formed by the 
ndenstng action of the added acid on anthranilic acid and indoxyl.2. 
^dehyde, both of which are present as potassium salts after the 
fusion. The two are separated by taking the dilute solution of the 
fused mass, freeing it from indoxyl, and pouring into cold dilute 
bydrochlorio acid, which is continually stirred, and also covered with 
l^layer of ether. The anthranilic acid is then present in the aqueous, 
fod the aldehyde in the ethereal, solution. 

^^li^cxyl-^‘cdcUkydet crystallises from warm 

or from a mixture of chloroform and light petroleum in gHsteniug 
^^les, which decompose at about 100°. It condenses with anthranilic 
fed in the presence of acids, yielding chryaanilie acid, 

I"; . C0,H-0,H,-N:CH-C<2<!°“i>C5H,. 

^, 3*116 decomposition of indigotin may be represented by the scheme; 

p C,H,<^C(0H)-C<2!^^>C„H, -> 

fc NH.-CjH^-COjH + CoH,<S^'®i>C’CHO. 

When indirubin is heated with concenti’ated sodium hydroxide at 
it is transformed into a sparingly soluble sodivM salt, 

r*' OjcHijOsNgNa, 

l^m which acids liberate the a<'id, Cj^jHjgOgNj. This crystallises 
nitrobenzene in long, glistening, yellow needles, m. p. above 
I 950 , When heated at 150°, it yields carbon dioxide, aniline, and 
^indole, and as it can bo synthesised from anthranilic acid and 
ixindole-S-aldehyde, is represented as 

iThe action of alkali on indirubin is thus analogous to its action on 
i^igotin : 

OxiMe-i-aldthyde, is prepared readUykj 

alkalis on thioindigo-scarlet ( 3 '-indoxyl- 2 -thion»pWiken, 




ftldehydfr ^staiyiea froi dilu^ 
bcobblm'Pya^lfiw’Beodlea, m. p. 2r3“ and is inbre stabj# t© 

pdoxyl-a-aldehyde;'' 

(' Condition of Indigo- White in Aqueous SolutionadkhiDifDin) 
IJxECBiand J. P. Batey {J. Soe. Byers, 1910, 28, 171— 173).-^alciura 
lindigo-white bas been abown by the boiling-point method to 
l^ysfcalloid in solution. A solution of purified monosodium indi||| 
Iwhite is found to be an electrolyte. The material was propped 
kjnixing alcoholic sodium hydroxide with an excess of alcoholic indigo^ 

; vhite in an atmosphere of hydrogen, evaporating to dryness, and 
^treating the residue with air-free water for two and a-half hours. Tli^ 
Jindigo-white in the solution, determined by oxidation and direcl 
^weighing, was very slightly in excess of the proportion rer^uired fol 
impure monosodiiim salt. 

The molecular conductivity of mono?odium indigo-white is 62'$ 
i-jg'35 litres and 67'7 at 37-85 litres dilution, that is, about 2/3 th0 
^conductivity of sodium chloride. , , ^ 

f Cotton adsorbs indigo-white and sodium hydroxide in approximately 
r^juivalent proportions from a solution of monosodium salt, but mow 
•indigo and more alkali are adsorbed in presence of excess of sodianc 
bydioxide. No definite relation between the amounts of indigo ahe 
alkali taken up in these cases could be found, but as nearly nil thS 
indigo can be washed out with air-free water, the action is doubtless an^ 
adsorption by the cotton. R. j, c, 

Condensation of Phenylwooxazolone with Ethyl Mesr^ 
oxalate. Andu£ Meyer {CompL rend., 1910, 150, 1765—1767^1 
Compare Abstr., 1908, i, 3G8), — When an alcoholic solution of ethy^ 
rmesoxaiate (I'l mol.) is boiled for thirty minutes with phenylWS 
oxazolone, a good yield of ethjl bisphen^lii^ooxazolonemesoxalate, 

. c(co,Et),(cH<;:5;;:V). J 

is obtained. This compound crystallises in large octnhedra, m. 

187° (decotnp.), and forms solutions in aqueous alkali hydroxides^ O^P 
carbonates, from which it is precipitated by the addition of mineral^' 
^ids. The sudiwn salt, 025H.^oOjiN.,Na.2» occurs in hexagonal crystala^l^' 

aqueous solution gives a violet precipitate with ferric chloride; the^ 
^tver, lead, mercuric, and zinc salts are insoluble. The diethyl ' 
^vative, C^^HgoOgNj, obtained by the action of ethyl iodide on the ^ 
Mdium salt, crystallises in slender needles, m. p. 200—201®. The^ 

welyl derivative forms prisms, m. p. 166®: the d{6<7r«oi/Merivative 
Msm. p. 194^. r » t J ^ 

The addition of benzenediazonium chloride to a solution of the com- 
^uu iu alkali results in the formation of Claisen's benzeneazophenyl- 

wooxazolone (Abstr., 1891, 468). W. 0. W, 


ction of Hydrazoic Acid on Some Acids of the Acetylene . 
©nes. Synthesis of Derivatives of 1 : 2 : 3-Triazole. E. Oliveei- 
56^ Coppola (Attx R. Accad. Linm, 1910, .,[v|, 19, i, ; 

«^~ 0 by. Compare OIiveri,«m, 1905, ;[v], 14, i, 228),— When an ':-; 




jp^eMU^Ioiutioapt aoetyiene(lijcarb^ oj ' 

^4)^ ;warmed for a short time with an ether^^utaon of hydr^' i 
J : 2 ; 3-triazoledicarboxylie acid, identical mthfthat of 
^fe 'Of Zincko {Abstr,, 1896, i, 650), is obtaio^. This substan I 
^^ids 3 molecules of diazomethane a irimethj/l derivative m 
p6^60° m which one of the methyl groups is attached to nitWee^ 
fece it yields inethylamine when boiled with concentiuted alUH 
jraenylpropiolic acid and hydrazoic acid react but slowly, only 7/10 of 

substances having condensed after six days at 46 60°^ The- 

|)ehaviour of this acid with hydrochloric acid is similar (Miehael 
[and Pendleton, Abstr., 1889, 1063). The product, 4-pA«nyM ; 2 ■ 3 ■ 
‘ltriazole-5-€arboa:yUc acid, has m, p. 205 — 206°, decomposing 
;carbon dioxide and phenyltriazole. Analysis indicated the presence 
;of JHjO, hut it was not possible to eliminate this from the substance 
The barium sale crystallises with 2 H 2 O. ^-Phenyl-l '.Urimok 
'obtained by heating the above acid at 210—215°, lias m. p. 143 — -Hjo' 
ind displays both basic and acid properties; it yields a eilver salt* 
l^dissolves in dilute alkalis, and is precipitated again by acids • it 
lorma a hydrochloride, m. p. about 140°, and a ylaliuicMonde. 1:2:3. ’ 
Triazolecarboxylic acid (Dimroth, Abatr., 1902, i, 403) can be pre- 
pared similaily. Xi. V, 8 . 

Decomposition of Certain Cyclic Imines by means of 
Sodium Hypochlorite Heinrich Bji.tz and Otto Behrens [ hvr . 
1910, 43, 1996 — 1999). — Allautoin, S-metliyiallantoin, 6 -hydroxy- 
j : 3-dimethylhydantoylcarbamide (Biltz, this vol., i, 521), 7:94- 
methyluric acid glycol, and pambanic acid give almost tbeoreticnl 
amounts of nitrogen at the ordinary temperature in the presence of 
Sodium hypochlorite solution and excess of potassiuui hydroxide, Uric 
Icidand its methyl derivatives under similar conditions evolve nitrogeo 
slowly, and in most cases the amount of nitrogen (rorrespomls with the 
pon-methylated imino-groups present. An exception is 7>methyluiic 
uid. 

|,v Alloxan also reacts but slowly with hy[n»cldorite. Methyl- and 
jimetbyl^arbamides react only slowly with liypochlorite. J. J. S. 


Methylation and Constitution of Allaiitoin. Heinrich Biitz 
[her., 1910, 43, 1999 — 2U03. Compai-e Siemonsen, Abstr., 1901, i, 
^51). — 3-Methylallantoin can be prepared by the action of methyl 
iodide on the silver .salt of alUntoin. Although the yield is only 33% 
^f the theoretical, this is probably the most convenient method for 
«he preparation for the 3-metbyl derivative. 3-Methylallantoin is not 
reduced so readily as ailantoiu, and after treatment with \% sodium 
itnalgam in slightly acid solution, yields carbamide, 3 -methylhydftiitoin, 
md unaltered substance. 

The behaviour of allantoin towards sodium hypochlorite, namely, the 
diipination of two of the four atoms of nitrogen, is in harniony with 
-■ NH*ro 

JiWux’s formula, 1 The alternative 

a ^ ^CO-NE 


,NH-CH NH. 


i^ula, hydroxyacetyleiiediureine, 


[]>CO, cannot 



be correct'?®® a ooaapoiind should he stable towards hypochlorite;^ 
ifarth^j aHantoiii gitea none of the reactions characteristic of hydroxy- 'i 
‘compounds. *' J. J. S.-. # 


’ Heterohydroxy lio Acids. Caul BOlqw and Cabl Haas {Ber.f^ 
1910, i, 43? 1975—1984, Compare Abstr., 1909, i, 613 — 6l6; thi«| 
vol h 80—81). — As heterohydroxylic acids are denoted the compounds^ 
dormed by the condensation of 1 -amino-1 1 3 : 4-triazole with the esterr 
of y-carboxylic acids. The bydroxylic group if 
CH N position 7 (annexed formula of 1:2:4: 9-benzteti 
azole) imparts pronounced acid properties to th^ 
EC‘ “(f ’ll compounds, so that they t^n be titrated readily wit^ 
gjf — s(;;jj standard sodium hydroxide. A comparison of thes^ 
bydroxylic acid compounds with ordinary carboxylb^ 
^ acid has been made. Their esters cannot be prefmred^ 

by the ordinary catalytic method of esterification, by^J 
the action of alcohol on the corresponding cliloride, or by the action^ 
of methyl sulphate on the alkali salts, but are formed when theJ 
silver salts are treated with alkyl iodides. They can be benzoylatedij 
by the Schotfcen-Baumann process, but the resulting benzoates 
hydrolysed readily by dilute alkalis. A mixture of phoephoru^ 
pentachlorida and oxychloride transforms the hydroxy-compounds into* 
the corresponding chlorides, which are much more stable than ordinary^ 
acyl chlorides ; they can be crystallised from alcohol or water, but,;^;, 
react readily with potassium hydrogen sulphide, yielding thiols, which-| 
are readily oxidisable compounds with pronounced acidic properties.^ 
The chlorides form salts with strong acids, but these are fairly readily ^ 
hydrolysed. The hetero-condensed, heterocyclic system is stablej 
towards concentrated hydrochloric acid, and the acids may be heated;t 
with the hydrochloric acid at 140° without appreciable decomposition^ 
but they are readily decompo.sed when fused with potash at 280° one^> 
of the products being hydrogen cyanide. fs 

7 - Hydroxy -5-metbyl - 1 : 2 : 4 : 9 - benztetmzole (compare Abstr., ^ 
1009, i, 615) is best prepared by heating 1-amino-l : 3 : d-triazole^ 
(11 grams) with ethyl acetoacetate (10 grams), first at 130° then'^i 
for one 'hour at 150°, and finally at 160 — 170° for a quarter to halfl 
an hour. The sodium salt, CgHJ^O^’,JNa, crystallises from alcohol m| 
colourless needles; the etfnjl ester, CsH,yON„ crystallises from aj 
mixture of benzene and light petroleum, and has m. p. 170 — 171° ; theS 
henzoate, crystallises from methyl alcohol in long prisms^ 

.containing methyl alcohol, or from ethyl acetate in cubes, m. p.^^ 
157—158°. 7-Ghloro - 5 - methyl - 1 : 2 ; 4 : 9 - benztetrazole^ C^HjN^Cl, ' 
crystallises in long, yellow, glistening needles, m. p. 185°j the 
corresponding iodide, O^Hj^N^F, crystallises in large, col6urless^ 
needles, m. p. 211— 212° and forms a kydriodide, m. p. 196 — 197°- 
which is obtained when the hydroxy -compound is boiled for six hours 
with concentrated hydriodic acid and i-ed phosphorus. 

5-i/e^Ay/-l : 2 : 4 : d-benzietrazole-1 - thiol, 

CMe:K— xN-CH. 

ch:c(sh)-c=n^^’® 

crystallises in long, yellow needles, sinters at 150°, but is not com- >, 

:: • ' ’ 



nk air yields a brows, amorphous, flooetitenv 


' contaiti^ 


has the chloride, is reduced with zinc diut and water 

m*' '• ■ ■ •''CMe'N’-N'C'a- '■'■■■ 

P:4:9-6nw<e(raaoi(, (5 h:CH-C=N^^’ '® “1 ran 

i&lated as the pierate, OjHjN^jCjHjOjNg, which crystallises in yellow 
cubes, m. p. 163 — 163°. The b^e crystallises in colourless i " 
p. p, 158—159°. 

|};:When the hydroxy-compound is heated with five times its 

pf pbenylhydrazine, it yields 4-anilinoazo-l-phenyl-3-methyl-5-pyfjjo. 
llone:(thi8 vol., i, 233) together with other products. The hydroxr-^ 
jcorapound reacts with hydrazine, yielding a salt, CjHjON ,N H 
^hich crystallises from alcohol in large, glistening plates. J, J. g *' 

Reduction of Nitro compounds with Zinc Dust and Acetic 
.cid. III. Gustav Heller (Aer., 1910, 43, 1907— 1922. Compire 
fAbstr., 1908, i, 867, 913).— [With Edmund Weidnee]— The reduction , 
B»f o-nitrobenzamide by zinc dust and 50% acetic acid leads to the,- 
formation of small quantities of o-asoxybeniamide, m. p. 243° (decomp,),' . 
nnd (yazolenzamiiU, m. p. 284 — 294° (decomp.), the chief product, 
jkowover, being beuzisooxazolone, which from this method of form- 
Ktion might have the constitution 

It. C.II.<”,^>0. 




^he first formula harmonises with the amphoteric character of tb 
pubstance and with the formation of acetyl, benzoyl, and melliyl ' 
‘derivatives, but since Reissert’s l-acetoxyoxindole (Absbr., 1909, i, 61), . 
An • undoubted iV-hydroxy-derivative, is reduced to oxindole by zinc - 
Iplust and 50% acetic acid, whilst 2-acetylbenztsooxazolone is reduced to 
^cetylanthranilic acid, there is no alternative but to accept formula II 
^prbenzwooxazolone, a conclusion to which Bamberger and Pyman have 
^^ved at on other grounds {Abstr., 1909, i, 573). o-Azobenzamide, 
gwhA treated with cold concentrated sulphuric acid and sodium nitrite 
sand subsequently heated, yields benzamMe-o-azobenzoic acid, 

IpD. p. 215° (decomp.), and is reduced by glacial acetic acid and zino 
^^nsb to Q’hydrazQhtnzamide, N2H2(C5lI^*00’NH2)2, m. p. 233°. 

T1U-. - ~:4. ">"0 dust 


^ The reduction of ethyl o>nitrobenzoate by acetic acid and zinc d 
^yields only ethyl o-azoxybenzoate. The reduction of o-nitrobenzyl 
^alcohol by zinc dust and 50% acetic acid at 0° and subsequently at 40®' 
'yields o-azoxybenzyi alcohol and o-azobenzyl alcohol. 

. , [With Waltkb Tischneb].— o-Nitrophenyl-lactaldehyde is reduced to 
i^uinoline by zinc dust, glacial acetic acid, and its own weight of water. 
.^‘ihKitrobenz^ldlAydediethylacetal is reduced to anthranil, and ^-o-nit>t<y 
Iphenyl-q^^rtJ-lactaldehyde, prepared from o-nitrqbenzaldehyde aud 
|;|adpald|fiHpis reduced-in a similar manner to 2 -metbylquinoline, the 
' ' 1gNHgMe,HCI, of which has m. p. 228—230°, and the 

™.% 3C^jNH5Me,HCl,2HgGl3, m. p. 164— 165° . 
ition of o-uitrocinnamic acid” by zinc dust and acetic 
of sodium acetate and water at 40 — 45° yields about 10% 
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of id. p. 218°_(decomp.)j and 50% of o-amino- 

cinnamic acid. An aqueous solution of the hydrochloride of the 
latter and acetic anhydride yields o-aeetylaminocinnamic acid, m. p. 
048 — 249 ° (decomp.), which forms carbostyril when heated, and by 
warmiog for one hour with acetic anhydride produces his-o : o-diacelyl- 
aniinoGinnmie anhydride, (NAc2-CoU4*CH:CH;'GO)20,m. p. 156—157° J 
fy[)laeeiylaminocinn(mic aeid, obtained by heating the anhydride with 
aqueous sodium acetate and a little acetic acid, has m. p. 158°, 
Dibromo-o-nitrophenylpropionic acid is readily reduced by zinc dust, 
glacial acetic acid, and its own weight of water at 0°, yielding 
e-aminocinnamic acid and a little o-azoxycinnamic acid. C. S! 

Biaazo- and Trisazo-derivativea of Resorcinol William R. 
OrnCorff and B. J. Ray {Amer. Chein. J., 1910, 44, 1 — 41). — 2 :4 : 6- 
frisbtnzeMdzoresorehiol, m. p. 254“, obtained from diazotised aniline 
hydrochloride (3 mola.) and resorcinol in sodium hydroxide solution, and; 
jdso from 4 : 6 -bisben 2 eneazoresoi’cinol or from 2 : 4-bisb6nzeneazo- 
resorcinol and benzenediazoniura chloride (1 mol.) in sodium hydroxide 
solution, crystallises in yellowish-brown, pleochroic needles, and when 
boiled with acetic anhydride and sodium acetato forms a diacetyl 
deriYative, which separates from its solutions in yellow needles, m. p. 
201°, by rapid cooling, or in red, pyramidal crystals, m. p. 203°, by 
glow cooling, and is reconverted into trisbeozeneazoresorcinol by 
powdered potassium hydroxide suspended in ether, 

Wallach and Fischer's /S-bisbenzeneazoresorcinol is shown to be 
2 : 4 : 6 -trisbenzeneazoresorcinol contaminated with 4 : 6 -bisbenzeneazo- 
resorcinol, and, similarly, their ^J-bis-p-tolueneazoresorcinol to be a 
mixture of 2:4: C-tris-ji-tolueneazoresorcinol (the diacetyl derivative 
crystallises in yellow needles, m. p. 218°, or in red crystals, mutually 
interconvertible) and 4;6-bis-;>toluoneazoresorciDol derivative, 

m. p, 198’5°). 2 ‘A-Bu-p-tolit&nmzoresorcinol, m. p. 230'5°, prepared 
fromdiazo-p-toluene chloride (2 mols.) and resorciaol in sodium acetate 
solution, forms a derivative, m. p. 150° 

2 :i A-Tns o-tolueneazoresorcinol, m. p. 226°, forms a diacetyl 
dorivative, m. p. 176° 4 ; 6 -Bis-o-tolueneazoresoi’cinol has m. p. 197° 

(Wallach gives m. p. 194 — 195°), and forms a diacelyl derivative, m. p. 
178°. 2 ’A-Bi8‘0-tolueneazo7'esoj'cinol, ra. p. 212°, prepared like the 
para-isomeride, forms a diacelyl derivative, m. p. 130°. 

2 ; 4 : Q-Tris-a-naphtkaleJieazoresorcinol, m. p. 253° {diacelyl derivative, 
yellow prisms, m. p. 228°, or red, tabular crystals, mutually inter- 
convertible), 2 : i-})i8-a.-naphihalmeaz')resorcin<d, m. p. 242° [diacelyl 
derivative, m. p. 142°), and hishenzen/eazo-p-diazoamimazohenune, 
N(N 2 *CfiH 4 'N 2 Ph).j'CgH^'N 2 'Ph, m. p. 184°, are also described \ the 
last-mentioned substance is obtained by adding cold alcoholic amino-* 
azobenzeue (3 mols.) and acetic acid (9 mols.) to cold sodium nitrite (2 
"'‘ila.). 0. S, 

Heat Coagulation of Proteins. Harriettk Chick and Charles J. 
Martin {J. Physiol, 1910, 40, 404— 430).— Crystallised egg-albumin, 
and hemoglobin were used in the experiments. They are not coagulated 
hy dry beat up to 130°. Heat coagulation is therefore not purely a tem- 
VOL. XCVIII. i. S S 



effect, Uifc'4"r^Uori ^jjg 

coagjilsitiou of bfflmoglohin solutions ia’psbfwrtionailo'ilifteone'enW 
Mthe residual haemoglobin; in the case of egg-albumin, the rate deei'e 
Ibore rapidly than can be accounted for in this way; tho crystaig^^ 
doubtless not homogeneous, and changing conditions are also inr^ 
'dueed by the adsorption of acid by the coagulum. %g-a]bmj)- 
crystals are, as Osborne stated, salts of protein with tlie acids usgj ■" 
their preparation. Details are given confirmatory of Halliburton" 
statements as to the effect of acid in hastening the rate of coagulatio ^ 
it ^is very considerable. Coagulation of proteins is influencod by ten 
perature in accordance with the law of Arrhenius, but the temperature, 
coefficient is very high, namely, I ‘91 per degree for egg-albumm fl„j 
1*3 for haemoglobin. 

It is not correct to speak of proteins having any particular coagu 
lation-temperature. Heat coagulation is a reaction between pro^u 
and water, and the effect of temperature is merely to accelerate it 
Given constant conditions, however, the method may still be used fa 
differentiate proteins, and even to separate them if two proteins aw 
possessed of different reaction rates. The optimum temperature fai 
enzyme actions is also interpreted in a simple way : two operationgare 
at work, that produced by the enzyme, and tlm destruction of tlw 
enzyme by water. If the influence of the temperature on the latter 
-process ii greater than on the former, the effect of Iho en7ymG actioc 
is counteracted as the temperature rises, and a point is finally reacbei 
when the rate of destruction is so great that tlie enzyme action is 
^arrested. \Y. B. H. 

Analysis of Proteins. Alexandre Etard and Antony Ves 
(Gompt. reiui.t 1010, 150, 1709 — 1711. Compare Abstr., 1908, i, 081; 
1909, i, 124). — After lonioviug diamino-acids from the products of 
hydrolysis of proteins by the method already described, another group 
of amino-acids may be precipitated by means of ferrocyanic acid. 

W. 0, W, 


Analysis of Bdestin and Zein. Thomas 13. Osbounr and L, M, 
Ltddle. Sources of Loss in Analysing the Products of Protein 
Hydrolysis. Thomas B. Oscornk and D. Bukese Jones {Atwr.l 
Physiol.^ 1910, 25, 205 — 304, 305 — 328). — A number of iiicoitijiletfl 
analyses of the two proteins mentioned are described in the first paper, 
The second p'tper, as ite title indicates, should be studied in detail bj 
those interested in protein anilysis. The following table of cleavage 
products of zein is consitlcred nearer the truth than any previously 
published. 


r>\ycia€ O'OO 

AlAuiue 9 '79 

Yaline I SS 

Leucine 

Proline 9 04 

Pheijylakniiie G'SH 

' Aspartic acid r7l 

Glutamic acid 2C'37 

\ Serine 1-02 


Tvrosino 

Arginine 

fi'tD 

rs5 

951 


Of 


m 


m 

Carli'iliydrate ... , 

1# 


Total 


W. D. E. ' 
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■ pjijrin-fe'rKl^\ 0, GBSsARD(Comp<. fsnd., 1910, ISO, 1617 — 1618. 

. re' Abstr^,: 1909, ii, 682). — Whilst hfiemoglobin is »freed from 
a^mase by a single cryatallisation, the operation must be repeated 
^ygral fcbiies remove the fibrin-ferment. The latter is carried down,. 

calcium phosphate when this is precipitated from a solution of 
]brin (obtained by whipping) in physiological salt solution. After 
iPi^hing the calcium phosphate, the fibrin-ferment may be extracted by 
areration with horse serum, previously heated for an hour at 60°. 

W. 0. w. 

Behaviour of Hsemoglobin towards Hydrazine and the 
Question of the Capacity of the Colouring Matter of Blood : 
for Combining with Gases. E. IjEtsche (Zeitsch. physiol. Chem.,\ 
1910 67, 177 — 191)* — The expeiiments of HUfner have been repeated” 
md extended (Abstr,, 1889,426 ; 1900, i, 267 ; Arch. Anat. and Physiol. ^ 
1894, 156). The spectrophotometrie method has been used, and; 
Lho values of <7^ hemoglobin with and without the addition of 
[lydraziiie hydrate determined under different conditions. The results 
jhow that it is the hydrazine and not some impurity which reacts with 
;bo hemoglobin. The effect of the addition of hydrazine hydrate can 
ilso be detected by liie naked eye. MetlKomoglobin is also affected by^. 
bydrazioe. Both changes consist partially of reductions, but other 
reactions tak place at the same time. 

Hjcmoglobiu and htemin solutions behave quite differently towards 
tiydrazine, and the reactions arc bring sulqocted to further examination. 

The effect of-the presence of hydrazine on the solubility of carbonic^ 
jxidein ha3moglobia has been studied. Also, the effects of concentra- 
tion of the limmoglobin solution and of pressure have been examined 
(compare Manchot, this vol., ii, 1.‘17). Some of the (lifferences found 
:an be explained on the view that tho solution of the gas is partly 
physical, and thus the solubility falls under Henry’s Law, but 
shemical combination also occurs. J. J. S. 

Colouring Matter of Blood. f.EON MARcirr.KwsKr (Zsilsch. physiol. 
Chem., 1910, 67, 105 — 196). — Polemical in reply to Kiister (this vol, 
i, 529). J. J. S. 

Oxidation of Pure Oxyhaenioglobin by Hydrogen Peroxide. 
I. ^ZKETER [Compi. rend., 1910, 151, 97 — 99. Compare Abstr., 1909, 
i, 620). — Hydrogen peroxide acts on oxyhrenioglobin at 377 bringing 
ibout fiiinple addition of oxygen, and converting it into a substance 
l^hich, after purifi.cation by dialysis, was obtained in colourless, 
brilliant spangles containing 0‘98% of iron in organic combination, 
lefore dialysis, the substance was hygroscopic and much les.s stable. 

W. 0. w. 

^Behaviour of tf-LeuoyW- tryptophan towards Autolytic 
ferments. Haks Fischer {Ber.j 1910, 43, 1963— 1964).— The ' 
<ithor confirms his previous statement that ci-leucyl-^-tryptophan is 
by autolytic ferments, including yeast exbriict. 

Abderhalden and Schuler’s seemingly negative results (this vol., 



"j. 6p!);C;„ . 

f/slfty are’&ttributabie’ to the fact that’ tho'lprodXcfs of hydrolysj, 
'have mnchjlhe same rotation as the original peptide. ' J. J, g 

( Ohondroitinsulphurio Acid. Kdha Kondo { Biochem . Zeitul 
1910,26, 116 — 130).— The acid was prepared from the cartilage o[ 
ithe nasal septum of pigs, which was treated first with 2% potassiam ' 
jiydroaide tor two days. The alkaline liquid, after filtration, was just 
acidified with acetic acid, and boiled with barium carbonate; this 
treatment was continued until the whole of the protein was coagulated, 
and the liquid, after filtration and concentration, was thrown into 
three times the volume of glacial acetic acid ; after solution of the 
precipitate thus formed in water and reprecipitatiou with glacial acetic 
acid, the free acid thus obtained was neutralised with sodium or 
„ potassium hydroxide, the solution concentrated, and the sodium or 
potassium salt precipitated by the addition of alcohol. The composition 
of the acid preprired thus corresponded approximately with the lormnla 
CijH^yOisNS. It gave strongly the orcin and phloroglucinol reactions, 
and yielded furfuraldehyde after treatment with acids. It gave also, 
but in very small yield, an osazone-like substance, melting at 143°, 
The salts are Isevorotatory. The benzoyl derivatives of the scission pro- 
ducts obtained by treatment of the ohondroitinsulphurio acid with 
2—3% hydrochloric acid were also investigated. The product obtained 
did not contain more than five benzoyl groups. S. B. S. 

Lipoids. X. The Detection of Galactose in Lipoids. Siojiust 
FbInkel and Kurt Lirnebt {Biodam. Zeitsch., 1910, 26, 41—43).- 
The authors isolated the galactose obtained by the hydrolysis ol 
brain lipoids in the form of the o-phenylmethylbydrazone, which melted 
at 189“ They also isolated the sugar by hydrolysing with sulphuric 
acid, separating the acid after hydrolysis by barium hydroxide and 
carbonate, evaporating the filtrate, dissolving the residue from 
evaporation in methyl alcohol, and then adding ether. After several 
days, the sugar could be separated in crystalline form. S. B. S. 

Lipoids, XII. The Phosphatides of Horse Pancreas. 
Sighed Fbankel and Theodor R. Obfeb (Biochem. Zeitsch., 1910, 

20 ^ 53 64). From hot acetone extract of horse pancreas a crys- 

talline substance separates on cooling, which, after filteriug f™ 
liquid fats, washing with 90% alcohol, and recrystalhsmg from hot 
absolute alcohol, melts at 120“ Two grams were obtained from % 
kilos, of the fresh organ. The analyses corresponded with the tormm 
CjjHjjjOiiNjP ; the substance is a saturated diammomonophosphaMne 

The Protective Action of Proteins on Enzymes. 
Eosenthaleb (Biodam. Zeitsdi., 1910, 

proteins (egg-white) protects enzymes from the deleterious 
of acids and bases. This protective action could be demonstra ^ 
thn cases of S^mulsin, diastas© and invertin. 


The Inactivation of Ferments, and the Eormniion of Anh 
ferments in Presence of^CoUodium and Other Me 
ArnttiiT E, PoRTEB (Bwchem. Zettsoh., 1910, 25, 301 ) 
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ibe study of pepsin, trypsin, rennet, steapein. 


■ i iin Binulsin. and ’ taka-diastase. All these' ferments, with the 
ptyalin, 1 ... * 1 ..: ; f * 


inTestigattoiSJ 

^*^*otion of taka-diastase, lose their activity in presence of collodion 
tones, and acquire, with the exception of ptyalin, an antiterment- 
"tire action. Colloids other than colfodion, such as egg-white 

Membra”®® gelatin, exert a similar action. S. B. 8. 

Inversion of Sucrose by Invertase. IV. Influence of 
Acids and Alkalis on the Activity of Invertase. C. 8. Hudson 
nd H. S. Pam (J. Amer. Ghsm. Soc,, 1910, 32, 774 — 779 ; Zeilsch, 
fff. Ziiehsrmd., 1910, 634—641. Compare Abstr., 1908, i, 605, 
656' 1909i >1 53^)- — work described in this paperwas undertaken 
vith the object of determining the conditions of acidity and alkalinity 
which render invertase inactive, and also those which cause its total » 

destnictioD. ^ ^ . 

It has been found that acias and alkalis in small concentrations 
influence the activity of invertase, whilst in large concentrations they 
cause its destruction. The destruction by acid at 30'^ proceeds at a 
scarcely appreciable rate at a concentration of 0'Ol.A^, and increases 
rapidly with the acidity until it becomes almost instantaneous at 
O'OSiV. The rate of destruction follows the formula for unimolecular 
reactions. The destruction by alkali at 30*^ commences at a point a 
little below O OliV, and is almost instantaneous at 0'046iV. The 
rates of destruction are plotted as curves. 

The activity of invertase in acid solutions which are not strong 
enough to destroy the enzyme have been determined for hydrochloric, 
hydrobromie, nitric, phosphoric, sulphuric, boric, oxalic, tartaric, citric, 
and acetic acids. The activity has been found, to depend almost 
entirely on the concentration of hydrogen ions in the solution. The 
activity of invertase is zero in alkaline solutions, rises to a maximum 
in very weakly acid solutions, and decreases with increasing acidity. 

E. G. 


Invertase. Niro Masuda {Zeitsch. physiol. CJmx., 1910, 66, 
U5— 151, Compare Salkowski, Abstr., 1909, i, 752). — The addition 
of yeast gum to an invertase solution which is free, or nearly free, 
from gum increases the activity of the enzyme to a slight, although 
perceptible, extent. luvortase solutions (that is, filtered yeast ex- 
tract) lose almost 70% of their activity on keeping for twenty-four 
hours, but the activity then diminishes only very slowly. Old prepar- 
ations full of moulds and bacteria retain their inverting power. 
Invertase produces slightly more invert sugar in 10% than in. 5% 
sucrose solution. Increase of the amount of ferment does not produce 
a proportional increase in the amount of invert sugar formed. 

E. F. A. 

Destruction of Invertase by Acids and Alk^s. H. S. Paine 
(f^roc. Amtr. Soc. Biol. ChcmislSt 1909; J. Biol. C4cm., 1910, V, 
xH— xlii)< — Invertase was placed at 30° in various concentrations of 
hydrochloric acid and sodium hydroxide for different times. All 
samples were then brought to the optimum acidity in sucrose solutions 
of the same strength and volume. Action was allowed to take place 



^fofan'hour^ aiid yiBlobityHci^fficaeh^J '^tcujiQ Jroi 'ihe fornmk' 
-for ■QQimoIecular reactions; from tfiia tHe coefficient of -the rate^' 
idestruciion was derived. ^ 

|, De&truction commenced^at about 0‘015^-acid and O-OiiV-alkaf 
?Bolutiou, requiring five to six hours for completion. In O-OSiV-acid ami 
J^*04jft'^aikali destruction occurred in five minutes. W". B. H 

re . 

I Studies on Enzyme Action. XIII. Enzymes of the 
'Emulsin Type. Henry E. Armstrong and Edward Horton (Proc 
Kay, Soc., 1910, 5, 82, 349—367. Compare Abstr., 1908, i, 745)__ 
Contrary to the statement of Dunstnn, Henry, and Auld (Abstr 
‘ 1907, ii, 572), it is shown that phaseolunatin, the glucoside present iij 
Pkaaeolus lunalus seeds, in flax seed, and in cassava is invariably 
hydrolysed by almond-emulsin, although only to a very small extent 
Moreover, amygdalin is found to bo as little attacked by the Phaseolus 
enzyme (phaseolunatase) as is phaseolunatin by emulsin, when the 
comparison is made under molecubirly similar conditions, 

: The observation made by Pun.stan, Henry, and Auld (loc. cit.), Ihiit 
. metliyl-a-glucoside is hydrolysed by phaseolunatasG, is not confirmed 
Similarly, the enzyme ^was found to be inactive towards maltoba 
Methyl-^-glucoside, however, is attacked by phaseolunatase, although 
much less readily than by emulsin, an observation which has not 
. Jiitherto been recorded. ' ' 

?■ The authors confirm the statement of Hunstan and his co-workers, 
"'that phaseolunatin is hydrolysed by an extract of dried yeast, hut 
y attribute this to the action, not of multixse, but of tho “ emukin;" 
cyscovered in yeast by Henry and Auld (Abstr., 1906, ii, 114). 

The conclusion Turlved at by Dunstan, Henry, and Auld, that 
; phaseolunatin is an a-glucoside, is controverted by the author^. 
Experiments aro described which lend to indicate that the glucose is 
liberated from phaseolunatin in the ^-fornj, b\it the ijiiostiun is com- 
plicated by the fact that the enzyme itself suft'ei's a change in optical 
rotatory power when treated with the small quantity of alkali 
necessary to effect the mul.arotation of the liberated glucose, 
Since all efforts to discover in Phaseolus seeds an enzyme capable of 
effecting the hydrolysis of a-glucosidcs failed, the conclusion is drawn 
that phaseolunatin is a yj-glucoside, and tliat the correlated enzyme 
phaseolunatase is of the ^-type. 

* Although only very slightly active towards amygdalin, pbaseoluna- 
tase is aliQOst as active as almond-emulsin towards ^maiidclonitrile' 
glucoside. This may be partly accounted for by the absence from 
phaseolunatase of auiygdalase, but no explanation is offered of the 
fact that, whilst phaseolunatase attacks both phaseolunatin and 
/-mandelonitrileglucoside equally, almond-emulsin acts only very 


slightly on the former glucoside. 

Pressed yeast juice and the enzyme extracted from 
^xJ^raria seed are similarly more active towards l-mandelomh a 
iglucoside than towards amygdalin, and only act very slightly on 
phaseolunatin. The differences in the activity of vegetable oy 
toward^ the three cyanophorig gluc(»iideB are less marked, althougi 
the same direction. 
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li, is pointed ^y AuM ('f’ranB., ^ 

,‘flQg 93 1277 )^to.|?roVe triat th« gliicose libomfccfS from amygdalin by 
east extract is in the a-form, whilst that set free ,ffhen /-mandelo-r 
nitrile glncoside is hydrolysed is in^the are invalidated by thft-*' 

fact that both glucosides are racemiaed fdirly rapidly by alkali, witlr ' 
consequent change in their optical rotatory powers. ‘ 

A comparison is given of the results obtained when estimating 
krdrogen cyanide by the method devised by the authors, and by the 
jjjodification of Fordos and Gelis’ method employed by Dunstan and 
his colleagues. From this it seems that tho latter method is only to 
be preferred in the estimation of quite minute amounts of hydrogen 
cyanide. 

The authors advocate the employment, in experiments with, 
hydrolytic enzymes, of solutions (of the various hydrolytes) of the'l 
game molecular concentration, in order that the concordance between;;; 
the results obtained by different workers (when this exists) may be! 
rendered apparent. E. H, -i,. 

The Separation of the Racemic Cyanohydrins by Emulsin. 
Leopold RosRNTHALEn {Biochem. Zeitsch.^ 1910, 26, 7 — 8. Compare 
Abst?., 1909, i, 74).— Mienz-aldehydecyanohydrin can be obtained from- 
tie racemic variety by the action of S-emulsin when air is led through 
the mixture, "’his has tho effect of removing one of the products of, 
hydrolysis, namely, the hydrogen cyanide. S, B. S. ■ 

Asymmetric Syntheses by means of Enzymes. III. Leopolo 
Bosenthaleu (Bi^cltem. 1910, 28, 1 6). — In aildition to the 

’method already described, namely, by heating for a long time at 
40_50° for separating the S- (hydrolysing) emuhin from the o- 
(synthesising) enzyme, the author duds tinit a separation can also be 
aecompliahed by treating the mixtures of enzymes for a short time with 
acids and then neutralising with alkali. The quantity of acid and 
time of action must be determined for every sample of emulsin investi- 
gated, and great Variations are found in tho different preparations. 
The author also describes various other methods attempted for separating 
the enzymes, which did not lead (o the desired effect. S. B. S. 

Biology of Enzymes. Action of Heat on the Lipases and 
Amylases of Pancreatic Juice. Babato Visco {Atti R. Accad: 
lincei, 1910, [v], 19, i, 597 — G03), — The lipolytic power of pancreatic 
juice was determined by adding to it sweet almond oil and titrating 
with alcoholic sodium Ijydroxide tlie oleic acid formed after the 
mixture had been a certain time in a thermostat. The amylolytic 
power was measured by estimating tlie sugar formed from starch in 
similar circumstances, it was found that the lipase slowly changes at 
the ordinary temperature, and loses its activity completely in a few 
hours at 39 — 41*^. The ferment is not affected by the higher tempera- 
ture, however, if it has already enmmeneed to act on the oil. The 
amalyse, when kept at 39 — 41”, at first shows slightly increased 
activity, but the latter diminisho.s, although slowly, on prolonged 
exposure to that temperature. * R. V. S. 



i. Mi"‘‘ ABSa')*ACTB . CBSmcXl 

Plant Peroxydasea '1 ’ New Metijod 'of Preparing Pj, 
oxydases. A. W. van dxb Haas (Aer.,19l0, 43*1321~1327 i 
^B ach (Abstr., 1208, i, 746; this vol., i, 291) hM claimed that boft 

^peroxydases and oxydases, can |>e obtained absolutely , free from 
manganese and iron. Peroxydaae has now been purified by (bj 
' author a stage further thau by Bach, until all coagulable protein 
' had been removed, but it has not been possible to remove absojntelj 
all manganese. After precipitation of impurities by basic leij 
acetate, the proteins can be coagulaterl by heating the solution to 90" 
without destroying the peroxydase. Throughout the process o| purifi. 
cation the oxidising power was contrasted with the amomt^t 
manganese present, but no relation between these two factors^ 

^ evident. ®' 

Plant Peroxydases. II. Hedera-Peroxydase, a (Bnco. 
protein. A. W. van der Haar (jSer., 1910, 43, 1327— 1329 ),— a 
carefully purified peroxydase preparation from the leaves of Ileitm 
Mix contained 2% of ash, and the solution, which lacked other known 
enzymes, showed the biuret, xanthopvotein, and Milieu’s reactiont; 
it contained organically combined nitrogen and sulphur, but wss 
free from phosphorus. When boiled with 3% hydrochloric aeid, it 
acquired the power of reducing Fehling’s solution, and formed i 
phenyloaazone, m. p. 165“. In addition, the peroxydase was non- . 
ioaeulable, and could not bo salted out. It is regarded in ronseqiienci 
as a glucoprotein. It contained 0'0007% of manganese, equivalent It 
0'03% of the ash. The peroxydase from potatoes also yielded a carbo- 
hydrate on treatment with acids. E. T. A, 

” Action of Haloid Derivatives of Sulphur on Orpno-' 
magnesium Compounds. Enos FEREAB]o,[and, m part, 11. Vim] 
(mi Soe. Aim., 1910, [iv], 7, 518-527).-Tho investigation oi Ih 
action of sulphur chloride, dichloride, and tetrachloride on aromata 
and aliphatic magnesium haloid compounds showed that sulplmviiatim,' 
chlorination, and condensation proceeded simultaneously ; thus vi k 
sulphur dichloride the following reactions probably ocemeb 
2PhMgBr + SCIj = SPh.^ + 2MgBrCl ; 2PhMgBr + -SO , = -PW+ 
2MBBrCl + a, ; dPhMgBr + 2SOIj = 2Ph - Ph + 4MgbrU + S,, 
2PhS-MgBr + SCI., = S.Ph, q 2MgBrCI. The products of the reaction 
were separated by fractional distillation under diminished pressure. 

The mixture, obtained by tlie action of sulphur chloride on magnesias 
phenyl bromide and the addition of water, contained 
bromobenzene, phenyl sulphide, diphenyl and phenyl ' ^ 

sulphide, and tetrasulpliide. Sulphur dichloride with ‘1’" 
pound furnished the same products as did also sulphur tetr, , 
^ept that in the latter case more chlorobenzene was 
neaction the tetrachloride behaved as a mixture of sulphur d 

, chloride reacted with magnesium methyl 

methyl chloride and methyl sulphide, disulphide, and 
aclioo with magnesium ethyl bromide was analogous, etliy ^ ^ 

' SBlphide, and disulphide being formed. ■ ' 
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Critical Constants of Acetylene and Cyanogen. EirdRE 
Cardoso and Georqes Baume {CompL reiid.^ llllO, 151, 141 — 143). — 
'Jhe following values have been obtained for the critic.il constants of 
pure J^cetylene and cyanogen. Acetylene has a critical temperature 
35'5°, and critical pressure 61*5 atmospheres (compare Mathias, - 
Abstr., 1909, ii, 552). Cyanogen has a critical temperature 128 3° 
pressure, 59 6 atmospheres. The author considers that the cyanogen 
employed in Dewar’s determinations was not free from air, and that 
consequently the results obtained were too low (Abstr., 1885, 331). 

W. 0. w. 

The Decomposition of Certain Salts of Silver. Anoelo 
A xGELi and L Alessandbi (AUi R. Accad. Lincei, 1910, [vj, 19, i, 
^84—793. Compare Abstr., 1909, i, 739). — Tbe dinitro-denvatives of 
fitilbene have been stated to be converted into resins by tbe*action«f 
alkali, whilst toe compounds obtained by the authors from the silver 
gait of co-isonitrotoluene yield definite compounds. It is now shown 
that the action of sodium ethoxide on a-dinitrostilbene yields the 
compound OEt'OHPh’CHPh'NOg, identical with that obtained by the 
authors, and yielding the compound CHPhiCPh’NOg when acted on 
with piperidine. 

. Other nitro-derivatives react in a similar manner. The silver salt’ 
of nitroetbane decomposes, yielding a (Imitrohulane, 
N02'CHMe-CHMe*N0,, 

which melts at 41® and decomposes at 150'^, but may be distilled under 
reduced pressure. At tbe same time a small quantity of the 
compound CHMelOMe'NOj appears to be formed. 

The pure dinitro compouiid is decomposed by potassium methoxide, 
but the original oil yields large, bright yellow crystals of a salt, 
CgHgOjiNJCj? apparently a condensation product. 

It was not found possible to reduce the diuitrobutane directly to'^ 
|diacetyldioxime, a hydroxyhimine derivative being formed, which is 
^ot readily oxidised to tbe dioxime. The reduction may, however, be 
^^ected by means of i:mc dust and acetic acid in alcohol, concentrating 
the filtrate, and adding hydrochloric acid, followed by the addition of 
m excess of ammonium chloride, ammonia, and nickel sulphate, after- 
guards passing a current of air. A heavy, pink precipitate of the 
mnr diacetyidioxime is obtained (Tschugaeff, Abstr'., 

u, G^13), and yields the dioxime when decomposed with acid. 

• le silver salt of nitropentane yields colourless prisms of dinUro- 
m. p. 109-110'^. 

iperonaldoxime, nitrocinnameue, and phenyldiazonitroethane also 
unstable salts, but deiinite compounds have nob been isolated 
'rom their products of decomposition. C. H. D. 

VOL xcviii. i. ^ it 
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}‘- MetaUio OxidM ‘on thn Pruaary" Alcohols, 

^Sabatier and Aipbonsb Mailhe {Ann. Chim. Phps., 1910, [viii]^ gg 
^289—352). — Mainly a r^sum^ of work published by the present 
Ibuthors and others '(compare Jahn, Abstr., 1880, 794; Grigorieff 
-J. Kutt. Phys. Cham. Sac., 1901, 33 , 173 ; Bull. Sac. dim., 1902, flin' 
ae, 612; Ipatieff, iAbstr., 1901, i, 248; 1902, i, 335; 1903,1,593. 
Sabatier and Mailhe, Abstr., 1908, i, 594,713; 1909, i, 546 ; this 
vol'i i, 294 ; Senderens, Abstr., 1908, ii, 166; 1909, i, 127, 286- 
Sabatier and Senderens, 1905, i, 333, 401). Contrary to the statement 
made previously (Abstr., 1 909, i, 546), methyl alcohol when decomposed 
by titanium oxide gives formaldehyde. 

A table is given showing the composition of the gas evolved, and its 
, rate of evolution, when a fixed quantity of ethyl alcohol is decomposed 
by the various oxides examined. 

. An explanation similar to that proposed for the decompositions 
effected by finely-divided metals is suggested for the catalyses 
.produced by the oxides. E. H. 

Preparation of Pyruvic Acid. Alfbed 'Wohi and ficioif 
Maao {Bar., 1910, 43, 2188— 2189).— A 60% yield of pure pyruvic 
acid, b. p. 59— 6O7I2 mm., can be obtained by distilling a mixture of 
6(MI grams of tartaric acid and 780 grams of commercial potassium 
hydrogen sulphate fnrm a copper retort of about 2 litres capacity. 
The process requires about thirty minutes, and no frothing occurs. As 
the metal is corroded by the sulphate, it is advisable to cover the 
interior of the retort with asbestos paper and water glass. The 
Dceiver is well cooled, and is provided with an upright condenser, the 
npper end of which is closed with a plug of cotton wool. The crude 
■Mistillate is purified by fractional distillation nnder reduced pressure. 

J. J. S. ' 

Degradation of Cholic Acid. II, The Distillation Pro- 
ducts of Cholic and Bilianic Acids. Orro von Fueth and Kmi 
Lehk {Biodam. Zaitack, 1910, 26, 406— 434).— Two main products 
were obtained by the distillation lx)th of cholic and bilianic acid, the 
one of oily and tho other of wax-like nature. The oily product is 
a hydrocarbon with something between 12 and 17 catbon atoms (as it 
gave varying numbers for the molecular weight determined by 
the ebullioscopio method in various solveots). It readily resimfies. 
The wax-like substance contains oxygen. The authors give an account 
of tho action of halogens of permsngnnate and of nitric acid on the 
oily substance. No products have yet been isolated in a pure 

Praparation of Cystine. Otto Folin {J. Biol. Cham., 1910, 8, 
9— 3J).— Cystine is easily prepared from wool by the^ fol 
me&bd, which differs mainly from Miiurer's in the use of strong ac , 
-206 c.c. of strong hydrochloric acid to each 100 grams , 

boiled in a flask (with a condenser consisting of a tube 2 or 3 |fj 
until the biuret test is negative, usually three to five horns. 
Bodium a^tate is added until the Congo-red reaction for mwera 
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\g neffative; ft P«c'P*tato» whicli Contains practically all 

the cystine is obtained ; this is filtered and washed with cold water. ^ 
'Xbe nitrate on keeping deposits a second precipitate, conaisting mainly 
of tyrosine. The crude cystine is' dissolved in 3 to 5% hydrochloric 
acid and decolorised with* bone-black, which has been previoiisl 
digested with dHate hydrochloric acid to remove the calcium 
phosphate. 'Hie filtrate is heated to boiling, and the cystine pre- 
cipitated by the slow addition of hot concentrated sodium acetate 
solution. W. D. H. 


Action of Ozone on Organic Compounds. IL Carl D. 
HABfiiEa {AnnaUrii 1910, 374, 288 — 368. Compare Abstr., 1906, 
i, 225 ).— The paper contains a discussion of work published during the;: 
last five years on the mode of attack of ozone on various classes of ^ 
organic compounds, the behaviour of ozone derivatives during fis.sioa 
by water or other reagents, the constitution of the ozonidc.?, the special'" 
behaviour towards ozone of substances containing different kinds 
of double Unkings, the behaviour of the solvent during ozonisation, ' 
a description of the ozonising apparatus, and the effect of varying 
concentrations of ozone. 

The following new work is described. Ethyl alcohol has been 
ozonised in the hope of showing that the first step in the oxidation is 
the formation of Baeyer and Villiger’s ethyl hydroperoxide, EtO'OH. 
The 8ub8lance obtained, however, is not identical with, but must be 
nearly allied to, ethyl hydroperoxide; possibly it is the tautomeric 

peroxide, It has b. p. 55 — 56''/I0 mm., DlH 1 028^ 


% 1‘40924, explodes violently when heated, contains 11'3% of active 
oxygen, reduces Fehling’s solution and ammoniacal silver nitrate, and 
yields hydrogen peroxide and acetaldehyde when decomposed by water. 
The oxidation of /3-hydroxypropioacetal by ozone yields /8-hydroxy- 
propaldehyde, not the semi-acetal of nialondialdebyde as previously 
stated (Harries, Abstr., 1904, i, 15). 

[By Rudolf Koetschai;,] — Langheld has shown that by direct 
ozocisation heptaldehyde yields a peroxide, CVHj^Og. When treated 
with 15% ozone in ethyl chloride, or with 7% ozone in methyl chloride, 
tlie_ aldehyde yields a 8ub$tance, D'^ 0-9504, -42867, the com- 
position of which approximates to the formula Similarly, 

pctaldehyde, when ozonised in ethyl chloride by 15% ozone, yields 
^peroxide, 0-9088, 1-42767, or by more prolonged 

action a substaTice, B}* 0-9497, 1’43267, approximating to the 

composition By direct ozonisation with 7% ozone at 0°, non« 

aldehyde yields a peroxide, m. p. 6^ which is not identical 

the peroxide, m, p. 73°, obtained by the decomposition of oleic 
^ci ozonide ; in methyl chloride the aldehyde is converted by 7% o 2 one 
0 0 substance, Djj :0-9334, 1-43167, the composition of which 

pproxim^es to CgHjgOj. woValeraldehyde yields a peroxide, 
m 1 '40820, by direct treatment with 16% ozone 

^ svbulance, C 5 H„Os()). < 1-40335, when 
a si 1 chloride. leoButaldehyde and acetaldehyde behave in 

lai ar manner. Formaldehyde in methyl chloride is quantitatively 

t t 2 
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conrerted into triozymetbylene by treatment with ozone. 

..ment with sodium hydroxide, the precjeding peroxides are convert a 
into the sodium salts of the corresponding acids. ^ The fatty acids / 
not yield per-acids by treatment with ozone, but are merely oxidised ° 

[With H. 0. TOrk.] — ^T o the results obtained by Harries and TilrV 
by the exhaustive ozonisation of mesityl oxide and phorone (Abstr 
1905, i, 41 3) the following are tobeadded. By treatment with 
ozone in an atmosphere of dry carbon dioxide, mesityl oxide, cooled b* 
a freezing mixture, yields a normal ozonidt, CgHj^O^, D}*:® 1'0754 
1 '39409, which is decomposed by water, yielding acetone, mcthvl 
glyoxal, and formic and acetic acids; when carefully heated at 1 (J 5 ° 
the ozonide yields carbon dioxide, acetone, acetone peroxide, formic and 
acetic acids, methylglyoxal, and mesityl oxide, which is identified in 
the form of its y>-nitrophenylhydrazone. 

By ozonisation in carbon tetrachloride, care being taken to avoid xo 
excess of ozone, melhylheptenone yields a normal ozonide, Cgll 0 
which resembles Langheld’s perozonide in many respects. It ^ 
decomposed by water, yielding acetone peroxide, acetone, Isvulic 
acid, Iffivulaldebyde (isolated as phenylmeth^dihydropyridazine), and a 
small amount of a peroxide of the last. 

Mesoxaldialdehyde, in the form of its trii-'p-niiTophenylhydrazoTn 
m. p. 297^ (decomp.), hag now been definitely detected amongst tbs 
products of decomposition of phorone diozonide by water (compare 
Harries and Tiirk, loc. cil.). When a chloroform solution of phorone 
is incompletely ozonised, a monozonidi seems to be formed, since 
dimethylacrylic acid occurs amongst its products of decomposition by 
water. Mesoxaldialdehyde, together with benzaldebyde and benzoic 
acid, is formed by decomposing with water the viscous, yellow oil 
formed by ozonising a chloroform solution of dibenzylideneacetoDe 
until the greenish-yellow colour has disappeared. 

[By Karl Kircher.] — It has been stated previously (Harries and 
Kircher, Abstr., 1907, i, 466) that the ozonide of ^-benzylidenelsefulic 
acid is decomposed by water, yielding benzaldebyde, benzoic acid, and 
diacetylcarboxylic acid, and also that diacetylcarboxylic acid is a com- 
paratively stable compound. It is now found that malonic acid is also 
present amongst the products of decomposition of the. ozonide, and also 
that diacetylcarboxylic acid is an unstable substance, being partially 
decomposed even by the evaporation of its aqueous solution in a vacuum. 
Since the products of its decomposition are malonic and acetic acids, 
it seems very probable that the decomposition of jj-benzylidenelavulic 
acid ozonide involves the production of a peroxide, thus : 

CHPh-CAc-CH,-CO,H . + 

CH,-C0,H + CH,(C0,H),. 

Diacetylcarboxylic acid forms a bie-'p-nilrophenylhydrazone, m. p. 
(decomp.), crystallising in red prisms, and a biS'Semicariazone, m. p "w 
(decomp.). . , 

[By Walter Frakck.] — Further information is given respecting ^ 
ozonides of oleic acid (compare Harries and Franck, Abstr., Iy9 1 '' 
131). Xh^ normal ozonide is always produced, indeppfSent of ^ 
cc ncenlrStioD of the ozono; when care is taken, by tes^j^ with bromic 
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ID acetic aci^i ^ *°y fixceas of the amount of ozone theoretically 

reauired ; directly this limit U exceeded, the perozonide is formed. The 
ozonide is depompoaed by hot glacial acetic acid, yielding non- 
aldehyde and its peroxide, nonolic acid, azelaic acid, and its peroxide 
and semialdehyde. Decomposition by glacial acetic end formic acids 
prevents the formation of peroxides, but otherwise gives the same 
nroducts. The decomposition of an ethereal solution of the ozonide by 
moist ethereal sulphur dioxide or by aluminium amalgam also yields 
the same products. The normal ozonide of oleic acid forms salts, of 
vbioh the ammoniumf sodium, and copper salts are described, when care 
is taken to exclude moisture and to prevent rise of temperature. 
Koualdehyde peroxide, m. p. 72® b. p. 80 — 90°/13 mm., is changed to 
sodium nonoate by sodium hydroxide, and liberates only about 50% of 
the theoretical quantity of iodine from acidified potassium iodide in 
consequence of the change of about one-half of the peroxide into the 
ifiODieric acid. • 

When oleic acid is submitted to prolonged treatment with 10% ozone, 
or when its solution in glacial acetic acid is treated with 1 6 — 18% ozone 
for four hours, a superperozonide, CigHj^O-, is formed, which has 
1 079, Tip r46817, is not particularly explosive, and yields by 
decomposition with warm water the same products as the other 
ozonides of oh c acid. • 

The normal ozonide, CjjTfg^Og, D|;i 1-027, 1-4617], of elaidic acid** 

is prepared in a simitar manner to, and does not differ in any respect 
from, the normal ozonide of oleic acid; it has not yet been settled 
whether the two are identical. C. S. 

The Scission of Sugars. Symthesis of Sugar from Form- 
aldehyde. Walther Lob and Georg • Pulyermacher 
ZutscL, 1910, 26, 231 — 237. Compare this vol., i, 95). — Experiments . 
were carried out to determine whether the equilibrium between form- 
aldehyde and the aldehydes with more carbon atoms (bexoses and 
pentoses) was the same in the building-up process from aldehydes as 
in the degrading processes from sugars, when the same substances are 
present at the same time in a mixture. The question could nob be 
definitely answered, owing to the secondary process affecting only the 
formaldehyde, by means of which it was converted into methyl 
alcohol and acraldeliyde. On treatment of formaldehyde solutions*^ 
with lead hydroxide, a pentose seemed to be formed, which could not 
be isolated in the form of a pure osazone. Saccharic acid could be 
identified. S. B. S. 

Phosphoric Esters of Some Polyhydric Alcohols and Carbo- 
hy^ates. Angelo Contahdi {Aui R. Accad. Lincei, 1910, [v], 19, 

1, 823—827. Compare this vol., i, 157). — It is shown that certain 
polyhjdroxylic compounds combine with phosphoric acid without under- 
going any change of structure, a fact of importance in studying naturally 
•occurring compounds. 

When 25 grams of mannitol are heated for ten hours with 120 
of phosphoric acid, D 1-7, to 120—130®, the product being 

CO onsed with animal charcoal and purified by means of the barium 
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salt, ft syrupy licjliiii, haying the composition OjH^OjjPg, is obtainei) 
and is thus mannUol hexapkosphalt, Quercitol yields a pentaplmpJiaJ 
OsfliAofw dextrose forms a htpUtpUtiMe, the 

aldehyde group behaving as two hydroxyl groups. C. H. D. 


Phosphoric Acid Esters of Carbohydrates, n, Sucroes- 
sulphuric Acid and the Phosphoration of Protein, Caii, 
NEnsaRO and Hugo Pollak (Ber., 1910, 43, 2060-^2068 ; Bioehen 
ZtiUch., 1910, 26, 5U— 534. Compare this vol., i, 157),— Dextrose 
dissolv^ in water and mixed with finely-divided calcium carbonate 
is well cooled and continuously shaken from eight to ten hours with 
phosphoryl chloride dissolved in chloroform. The liquid is then 
concentrated in a vacuum, and the e(dcium salt of dextrose plmphone 
aoid ester precipitated by pouring into alcohol. It is a colourless, 
soluble powder, stable in the atmosphere, and reduces Fehling’s 
solution. It only shows the reactions of phosphoric acid after 
hydrolysis with boiling mineral acids, and is not fermentable until 
hydrolysed. 

To prepare sucrosesulphuric acid, potassium pyrosulphate is slowly 
added to a mixture of sucrose and potassium hydroxide at 60 — 7o“. 
After twenty-four hours, inorganic sulphuric acid is removed with 
barium hydroxide and barium suerosetvlfhale, obtained as a colonrlefj 
^powder which only reduces Febling’s solution after hydrolysis. It 
has [a]? -b26 09''. The sulphuric acid is very firmly hound in the \ 
molecule, hut it the equivalent quantity of cold hydrochloric acid is 
added to the barium salt, the liquid obtained reduces Fehling’s solution 
after a time. The calcium salt is similar ; it is not fermentable. 

The simple amino-acids react with phosphoryl chloride in presence 
of alkali to form organie phosphoric acid compounds, but these 
. could not be isolated. The proteins behave similarly, but in thii 
case the phosphorus compounds are precipitated by acetic acid. These 
phospbo-proteius are similar to the natural products, and are digested 
by trypsin and pepsin. 


Staohyose and Ltipeose. Ebiist Schulze {Ber., 1910, 43, 
2230 — 2334 ).— Lupeose (j8-galactan ; Abstr., 1892, 1171) from iupmw 
luieut and L. angustifoliue has the same optical rotation and gives the 
*6ame yield of mucic acid on oxidation as staohyose, whereby s.iccharit 
acid is also formed. It is a tetrasaccharide composed of residues ol 
galactose (2), dextrose, and Imvulose, but since it cannot be caused » 
crystallise in the same way as staohyose, the two are not yet regar e 
a» identical. 'When purified by pouring the aqueous solution into 
methyl alcohol, and preoipitaling this solution with absolute e J 
alcohol, it has [o]„ -bl48». 


Oxidation and Hydrolysis of Glycogen Under the Action 
of- Hydrogen Peroxide. Mme. Z. Gatis-Geuzewska (B« • 
ehim., 1910, [iv], 7, 744-747. Compare Wurster, Abstr,, w , 
683 ; Ashoth, Abstr,, 1893, i, 384; Gatin-Gruzewska, Abstr., is . 
i, 209).— H a 1% solution (100 c-c.) of glycogen is mixed witn P 
hydrogen peroxide (5 c.c,) and kept at 37°, the opalescen 6 
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gradually becomefiSttore and more limpid, and at the end of five dayg 
Lquite transparent, when it ia no longer coloured by iodine. Under 
the same conditions, solutions of amylopectin take a shorter, and of 
amylose a longer, time to become transparent. The transparent 
solution, when treated with ten volumes of alcohol, gives a precipitate , 
having all the properties of an achroodextrin, the amount of which 
diminishes and has entirely disappeared at the end of the twelfth day. 
The changes occur if the liquid is previously rendered slightly 
alkaline with sodium hydrogen carbonate. The course of the oxida- 
tion can be traced by withdrawing samples from the aelution at 
intervals of twenty-four hours and estimating the acidity by titration 
with standard alkali, whilst the undecomposed hydrogen peroxide may 
be estimated with permanganate. To determine the reducing powers 
towards Fehling’a solution, the hydrogen peroxide is first decomposed by 
adding platinum black to the neutralised sample. 

Examination of the curves tracing the rate of decomposition of the 
hydrogen peroxide shows that 5 c.c. of hydrogen peroxide decompose 
most rapidly in 100 c.c. of water, only traces remaining after ten days, 
less rapidly in a \% glycogen solution, about 16% being left at the end 
of twenty-three days, and still less rapidly in a starch solution, 60% 
being still undecomposed after twenty-throe days. In mor^ concen- 
Itiated solttio: s the decomposition is more rapid, probably* owing to 
the greater acidity and different character of the colloid. The change* 
in the reducing power of glycogen is slower, and in acidity is faster, 
than the corresponding changes foy starch. Whilst the action of i 
hydrogen peroxide on glycogen is more energetic than that on starch, 
the converse is true of the action of the amylase from the pancreatic 
juice of the dog on these two substances. E. H. 

New Method of Preparation of Primary and Secondary 
Aminea from Ketones. Karl Loffler (Ber., 1910, 43, 
2031 — 2035). — By the action of ammonia or methylamine on ketones 
and subsequent reduction with sodium ethoxide, primary and secondary 
amices are readily obtained in good yields. It is assumed that. the 
imine, X^XgCINIl, is the intermediate product of the change being 
formed by elimination of water between ketone and ammonia, or 
from a ketoammonia compound. Thus from acetone and ammonia a 
mixture of wopropylamine and diisopropylamine is formed ; the forma* 
tiOQ of the latter is explained as due to the tsopropylamine formed 
reacting with unchanged acetone in the same manner. isoPropyl- 
amine aurichloride (HjO) forms matted plates, m. p, 72 — 73° [Feniier 
and Tafel (Abstr., 1900, i, 111) give m. p. 131 — 135°, which probably 
refers to the nearly dry salt]. The aurichlonde of di-wopropylamme 
separates in masses of intergrown needles, m, p. 169 — 170°. 

sec.-Amylamine is obtained in the same way from methyl propyl 
etone and ammonia; the platinichloride forms glistening plates, 
eecomp. 215°; the normal oxalate has m. p. 226°; the sulphate 
eryfitallises in colourless plates. B. F. A. 

Synthetic Homocholine. Friedrich Kutscher {Zeitsdt, physiol 
1910, 07, 296), — In reference to the work of Malengreau and 
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Lebailly on this subject (this vol., i, 645), it is pointed out 
synthetic homocholine was prepared by Berlin in the auti™** 
laboratory, but his results are not yet published. W B 


Additions to the Papers on c-Amino-o guanidinohexoio A m 
id New Syntheses of Aminohydroxy-acids and of Piperid 
* ’“rtives. Emil Fischek and G^za ZbUpleit (Her, lain 
■2192. Compare this vol., i, 100, ,106).— The dihvdropn’ 


2189. 

of an anhydiide of e amino-a guanidinohexoic acid was obtained T 
the decomposition of t-benzoylamino-a-guanidinohexoic acid with uj ^ 
chloric a?id. The free base, t-amino-a-guanidinohexok aniri.y 
CjH|,ON^, is a colourless, crystalline powder, wEioh turns bright ri 
at 176 — 185“ and decomposes at 190“ to a brownish-yellow liquid 
The plaliniclJoride is a yellow, crystalline powder, which becL 
grey at 220—230°, and decomposes at 230 — 240°. ** 

The amorphous compound obtained by the hydrolysis ot gelatin 
previously described as possc.'sing some points of resemblance to the 
synthetic /3-hydroxy-o-piperidone, is now found to be a mixture of 
anhydrides of u-amino-acids. E, F, A • 


Nitrogen and Sulphur Derivatives of Carbon Disulphide* 
XIV. Phosphorescence of Organic Sulphur Compounds by 
Spontaneous Oxidation. Marcel DELbwnE (Jiull. Soc. chin. 
1910, [iv], 7, 722— 724).— In addition to the compounds containiig 
the group SICO- already described (this vol., i, 295), which are 
phosphorescent by spontaneous combustion, melhjl sutphmrhonk 
cfdoridt, CbCS'OMe, b. p. 107 — 108°, and ethyl sulphocarbonic chloride, 
Cl'CS'OEt, are observed to fume in the air and phosphoresce strongly 
with an oxone-like odour. When the methyl ester is treated with 
magnesium methyl iodide, it gives the compound, Me’CS-OMe, b, p, 
87—89°, which also fumes and phosphoresces strongly. The only com- 
pound, Pot containing the above group, which oxidises with brilliant 
phosphorescence is carbon chlorosuipliide, SCCIj. Methyl and etbjl 
methyl thiocarhonate, SMe'CO’OK, methyl ethyl thiocarbon.atc, 
SEt-CO-OMc, 

methyl dithiocarbonate, CO(!:>.Me)j, and methyl dimethothiocarbaniate, 
SMe’CO’NMeg, which contain the grouping 0!CS‘, and the imioo- 
thiocarbonie esters, NMeiG(SMe)-OMe, NMelG(SHt)'OMe, and 

NEt!C(SMo)'OMe, which contain the grouping (see following 


abstract), do not phosphoresce. Tetrametliyl-, tetnaethyl-, and tetra- 
propyl-igothiocarbimides, NK;G(SR)'NR 2 , ami the isomeric tetra-alkjl- 
thiocarbamides, CS[KKj].,, which are formed by replacing tbe 'OK- 
group of the phosphorescent sulphocarbamic esters, NKK'’CS'OR| with 
the group 'NRB', as well as the Ihiosulphocarbaniic esters, 

NRR’-C,S-Sir, 

are similarly inactive. The sulphocarbamic cster.s, NHj'CS'OE or 
NHE'"CS'OR, which contain a liydrogen atom combined with E'® 
nitrogen, do not, unlike their alkyl derivatives, phosphoresce hy 
spontaneous oxidation. 

It is suggested that the readiness witli which the compounds con- 



ORGANIC CHEMISTRY. 


i. 613 


tainiog the group SIGO* are oxidised is due to the residual afEnity of 
the sulphur and carbou atoms. E. H, 

Nitrogen and Sulphur Derivatives of Carbon Disulphide. 
XV Iminothiocarbonic Esters of the Aliphatic Series: 
rji;C(OB){SRi). Marcel Del^pine {Bull Soc. chim., 1910,' [iv], 
rj 1^24 727).— Some of the iininothiocarbonie esters, which con- 
tain the grouping have been prepared for comparison with the 

compounds (preceding abstract) containing the grouping SIC'O*, which 
are phosphorescent by spontaneous oxidation. Hitherto only the 
aromatic derivatives of this series have been prepared (compare 
Liebermann, Abstr., 1882, 296; Wheeler and Dustin, Abstr., 1901, 
i, 24). 

When the sodium salts of the thiocarbamic esters prepared according 
to lloschdestvensky’a method (this vol., i, 107) are treated with alkyl 
iodides they probably react in the tautomeric form, thus : 

NR:C(OR)*SNa + IH' == NR:C(0R)*SR' + Nal, 
giving the aliphatic iminothiocarbonic e.sters. The latter are colour- 
less, mobile liquids, boiling almost 50® lower than, and appreciably less 
dense than, tlie corresponding iminodithiocarbonic esters, which they 
resemble in c lour. The iminothiocarbonic esters are wnak. bases, 
soluble in dilute acids, but readily displaced by alkalis or ammonia, 
neutral to litmus and phenclphthalein, but exactly mono-acid towards 
helianthin. They are hydrolysed by boiling dilute acids into the amine 
and tbiocarboi^ic ester. Tho iminothiocarbonic esters, like the dithio- 
compounds, lose the ‘SR' group when treated with silver nitrate or 
mercuric chloride. 

Neither the iminothiocarbonic esters nor the sulpbourethanes, 
NHR'CS'OR', obtained intermediately, nor the thiorarbonic esters, 
C0(0R)(SR'), formed on hydrolysis, fume or phosphoresce when brought 
into contact with the air. The picrates of the first-named compounds 
form well-defined, yellow crystals. . . 

Diimihyl meikyliminothidcarhoiKile, NMeIC(SMe)’OMe, a liquid, 
b. p. 142-144®. Dl 1 0654, D]* 1’0457,<' 1*48458, when hydrolysed 
gives the hitherto unknown imlhyl meOiyl Ihtolmrbonate, CO(SMe)*OMe, 
which is a colourless liquid having an etliere.al odour, b. p. 120 — 121®, 
Dj M452, 1*1203, irj r45242; the incrate of the former has 

m. p. 110®. 

Methyl ethyl mdkylwiinoihidcarho'nale^ NMeiC(SEt)'OMe, has b. p. 
158 — 160®, JD4 1 0320, Di” 1*0125, I'48I89 ; the picrale has m. p. 

300®. Dimethyl ethylimimtJi.iolcarlonatet NEtIG(SMe)*OMe, has b. p. 
354—155®, 1*02545, Di^ 1*0056, 1*47838; thejin'crate has m. p. 

94°. Instead of the values previously given, the author finds for 
dimethyl thionearbonate, CS(OMe).„ D'j 1*13065, I *1028, 1-45062. 

The latter compovuid is distinguished from the isomeride, SMe*CO*OMe, 
hy reacting immediately with silver nitrate, silver sulphide being 
precipitated. E. H. 

A Simple Method of Preparation of Pure Oyanamide. Fritz 
Ijaum (Biochem. Zeitsch., 1910, 20, 325— 332).— Seventy -five grams of 
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.j^cibin Ditrlde are stir^ for h^f kn h^ur ^h:41)0 c.c. of w 
3 PIi® process is repeated with a second quantity of water, 

^finally used for treatment of a wcond batch of nitride. A third ejw 
iwith water of the first batch is used for a second treatment of the seco I 
batcbi and then for a first treatment of a third batch of nitride etc 
Finally, an extract is obtained which has been employed for treatment 
of four lots of nitride, and which is a strong solution of cyanamide 
This is neutralised with sulphuric acid, separated from the precipitated 
calcium sulphate, and the liquid is then concentrated in a vacuum 
On^oling, the residue crystallises, and the cyanamide is then separated 
from the calcium sulphate, and dicyandiamide formed as a by>product 
by extraction with ether. The ether is diluted, as another by-product 
is often precipitated which is not soluble in the dilute solution of 
cyanamide in ether. Afix'r distilling off the ether, pure cyanamide 
which distils at 143—144718 mm., is obtained. On treatment vviti 
methyl alcohol and hydrochloric acid, it yields the methyl ether of 
Mocarbamide. S. B. S. 

Double Thiocyanates of Bivalent Copper and of Cobalt with 
O^anio Bases. J. Calzolari 1910, 43, 2217—2219).— Cupric 
thiocyanate, although insoluble in, and decomposed by, water, dissnlres 
unchanged in conceutrated solutions of an alkali thiocyanate. From 
the solution, however, thiocyanates of bivalent copper cannot be 
isolated, since they readily decompose, especially on warming, with 
the deposition of cuprous thiocyanate. The following double tbio- 
cyanates of bivalent copper with organic bases can, however, be readily 
isolated. 

Tripyndinium cupric ihiocyarKUe^ Cu(CNS)2,3Py,HCNS, is obtained 
as a reddish-brown precipitate by adding a concentrated solution of 
copper nitrate to a saturated solution of ammonium tbiocyanato until 
the olack precipitate first formed redissolves, filtering, and then adding 
a concentrated solution of pyridine thiocyanate. 

Dihexamethyle7ieUlTa?m7ie cvpric ikiocyanatc, 

Cu(CNS)2,2C6Hi3N^,HCNS, 

sepiirates as a light green, crystalline precipitate when hexamethylene- 
tetramine thiocyanate is used instead of pyridine tbiocyaDate. Since 
the compound is anhydrous, the green colour, which is different from 
the reddish-brown colour of the solutions of cupric thiocyanate in 
concentrated solutions of the alkali thiocyanates, must depend 
on the organic base. This is confirmed by the fact that dikm- 
mthyUneUtr amine cobalt thiocyanate, Oo(CNS) 2 , 2 CgHj 2 N^,‘IIOhS, 
which was prepared in a similar manner to the corresponding copper 
compound,' forms lilac-coloured crystals, whereas the thiocyanates of 
cobalt are blu^. 

Hexanuthykmtetramine thiocyanate is precipitated from a saturated 
soliftibhof ammonium thiocyanate (I mol.) and hexamethylenetetramine 
on the addition of hydrogen chloride ; it forma large, trans- 
colourless, monoclinic prisms. 

^^^^tallographical and Optical Investigations of Organic 
impounds. C. Blass (Zeitsch. Kryet. Min., 1910, 48, 20—44).- 
‘D^^ollowing crystallographic determinations are given: Potassium 
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molybdenum pseuaoaeiagonai [(i:fi==l :0*67197]; 

the ammonium salt, rhombic [a : 6 :c— 0 60721 : 1 : 0*88406], and the 
godium salt-, triclinic [6;c=l :0-98ll4]. Potassium chromihexathio- 
cvaoate, pseudohexagonal [a :c = I : 0*67934]» the ammonium salt, 
r^mbic [« :J :c— 0'61109 ; 1 : 0 87651], and tne Rodium salt, triclinic. 

Corydine is tetragonal trapezohedi-ic [a :csl : 0*39896], and has 
r Y> + 204'35° in chloroform ] bnlbocapnine, rhombic hemihedral 
L:i:c = 0-72520:1 :0-71792], [a]^ +237-^ in chloroform ; bnlbo- 
^pnine monomethyl ether, tetragonal hemihedral [a;c = l : 1*05540], 
far +247*2° in chloroform; monobenzoylbulbocapnine, rhombic 
Lfft :c = 0*89437 : 1 : 0-63116], [a]“ +92*7° in chloroform; ephedrine- 
phenylthiocarbamide, rhombic hemihedral spheooidal \a\h\c ^ 
0*81703 : 1 : 0‘42834], [a]^ - 105*1° in abs. alcohol ; t^-ephedrinc- 
thiocarbamide, rhombic [a :6 :c = 0-37134 : 1 ; 0*62669], [ag +22*8° 
in absolute alcohol. 

Patchouli-alcohol, hexagonal [a :c = l ; 0*56528], [a]^ -124-5° in 
alcohol; cedrol, rhombic [a : 6 : c^O-98385 : 1 : 0-70502], [a]f? -84° ' 
to -61^; cypress camphor, rhombic [a :6 :<; = 0*98844 ; 1 : 0*71772], is 
optically inactive; guaiol (champacpl), trigonal pyramidal [(fic'= 
1:0-54959], [a]D - 29*8°; benzoyleugenol, monoclinic [a:6:c = 
1-5829:1:1*0713]; acetylisoeugenol, rhombic [a : i : c = 0'68815 : 1 : 
0-97672]; isoapKleimonoclinic [«:5 ; c = 0*87650*2 : 1 :1*7878]; mentbyl 
beuzoate, rhombic [a :5 :c=0-7M34 : 1 :0 24476], [ajp - 90-72°; guaiol- 
glyrerol, rhombic [a ;6 : c = 0'23916 : 1]. 
a'-Methyl-a-ethyloipiperidine, rhombic [o:6:c = 0’6777 :! :0-61179]. 

T. S. P. 

The Destruction of Cyanide. James Moir acd James Gray 
[Ckm. Afet. Mm. Soc. S.A., 1910, 10, 433—441). — Experiments are 
described which had for their object the destruction of cyanide. 
Complete destruction can be achieved by several methods (such as the 
action of silver and cuprous salts and of ammonium disulphide), but 
the feiTocyanide reaction is. the only one which would be commercially 
successful on the Rand. A thorough investigation of this rc^^on 
showed (1) that when excess ot alkali is used, the amount of *ro- 
cyanide formed is less than when smaller quantities of alkali are 
present ; (2) that rise of temperature above 20° is harmful to the 
reaction ; (3) that the results are nearly independent of dilution ; (4) 
that the reaction is as complete in five to ten seconds as after a long 
time, and (5) that unless iho alkalinity is most carefully, adjusted to 
suit the amount of iron used, an excess of ferrous solution gives no 
better results than the theoretical quantity (that required by the 
equation : 6KCN + 2FeSO^,7H = K 2 Fe[Fe(CN)«] + 2 K 2 SO^ + THgO). 
In no case have the authors succeeded in obtaining entire destruc- 
lon of the cyanide used, although in several cases they obtained a 
reaction sufficiently complete for all industrial purposes, the cyanide 
wng been reduced to three or four parts per million. 

t IS pointed out that a solution containing free hydrocyanic acid 
^nnot be correctly estimated with silver nitrate ; for correct results 
18 necessary to add an excess of alkali before titration with the 
silver nitrate, X. S. P. 
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Perylene, a Highly Condensed Aromatic Hydrocarbo 

Roland Scholl, Christian Sere, and Richard WEuzENg^' 


{Ber.f 1910, 43, 2202 — 2209).— Scholl and Mansfeld (this vol., 40 ^ 
have shown that wtfso-benzdianthrone, when heated at 140— U 50 

anhydrous alumimum chloride, is converted into meJ* 
^ ^ naphihadianthrone. By the same reaction the hydrocarbo' 

l . J-. J CjflHjg {annexed formula) is obtained from 1 : r dinaphth*! 
^1 and also directly from naphthalene. To establish the coj 

,1 J. stitution as a peri-derivative, 1 1 S-naphthalenediaminj 
^ I was converted into the azimide, this into ^•i^do-a.-mpkihL 
l 1 J amine, and further into 1 : %-di-iodcmapliikaltne, which lit 
when heated with copper powder yielded the above hydro- 
carbon, peri-dinap/iiAtt/ene, which it is proposed to teim perylene 
PtryltM forms glistening yellow or bronze-hued, crystalline plateg 

m. p. 264—265^, and gives yellow or reddish-yellow solutions with a 
brilliant blue fluorescence. 

'^-lod<hQ.-naphthylamine forms colourless needles, m. p. 82® j the hjdrt- 
cddw'ide forms grey needles, which darken at 170°, m. p. 186—189® 
(deco&ip.). 1 : 8 -Di-iodonaphthalene forms bright brown needles 
m. p, 109°. ’ 

DibenzoylptryUne, prepared by the action of benzoyl chloride and 
aluminium chloride on perylene, was obtained in yellow crystals, 
m, p. 280 — 285°; the xylene Rolution shows a green fluorescence. 

E.F.A, 


Monoalkyloitroamine?. Antoine P. N. Franchimont (A'«c.2?m 
cAim., 1910, [ii], 14, 29G— 312. Compare Ab&tr., 1898, i, 9).— 
Contrary to the observations of Simon Thomas (Abstr., 1891, 167), 
the author flnds that picryl chloride in alcoholic solution reacts with 
the potassium salts of ethyl- and propyl-nitroamine, giving respec- 
tively tnnitrophenyl-elhyl- and -propyl-nitroamines. The yield of 
tdnitropbenylethylnitroamine amounts to almost 90% of theory, but 
in the second reaction only about two-tbirds of the picryl chloride is 
dec^posed, a mixture of almost equimolecular quantities of potassium 
chloride and picrate being precipitated, whilst the unattached picryl 
chloride will react with a further amount of potassium propylnitro- 
amine. Similarly, potassium butylnitroamiDe when treated with 
picryl chloride gives a small quantity of trinilropkenylhutylnilroamm, 
C 4 Hg*N(N 0 g)'CgH 2 (N 05 j) 3 , which forms almost colourless, nacreous 
spangles, m. p. 98 — 99°, together with much potassium picrate. 

This compound can also be prepared by van Romburgh’s method 
(Ric. irav. Aim., 1883, 2, 112), trimtropJmiylbulylaminB^ 
C^Hg*NH-C8Hj(N02)3, 

which crystallises in long, slender, orange-yellow needles, m. p. 
80’5— 81°, being an interm^iate product. 

The decreasing yield of aliphatic trinitrophenylnitroamine, obtained 
on ascending the series of aliphatic nitroamines, is probably due to 
the increasing degree of dissociation of the potassium salts of the 
latter, and thus supports Simon Thomas’s conclusion that 
nitroamfno has a more strongly acid character than that possessed y 
its bomoloifues. 
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Attempts to prepare acetyl or beozoyl derivatives of methylnitro- 
jmiDC failed (compare Simon Thomas, loc. cit). With benzoyl chloride 
jlone, or in the presence of benzene, methylnitroamine gives nitrous oxide, 
Biethyl chloride, and benzoic acid. Addition of benzoyl chloride to a 
miitcre of the silver derivative of methylnitroamine with sand causes 
j violent explosion. The reaction with benzoyl chloride is explicable 
on the assumption that methylnitroamine has the constitution 
NMelNO-OH. 

The nitroamine is perhaps transformed into the latter under the 
inflcence of substances with which it reacts, thus the salts of c- and 
y-nitropbcnol and of carbonic, hydrocyanic, cyanic, snlphydric, 
sulphurous, and nitrous acids are decomposed by it, but it does not 
combine directly with aromatic amines, although it docs so with 
ammonia. This constitution is also supported by the observation that 
methylnitroamine combines with piperidinomethyl alcohol and with 
piper.azine. In the former case, large, colourless crystals, m. p. 52“, 
of piperidinemthylnitroaminormlhant, are 

produced. This compound is unstable, and dissolves slowly with 
decomposition in cold water. Butylnitroamine reacts with piperidino- 
methyl alcohol, giving a liquid product, whilst ethylenedinitroamino 
forms magnificent crystals, m. p. 123“ of piperidine-ethylenediniiro- 
minomthant, C 5 Hj[N(N 02 )-CHj- 05 NH]|,]j. which behave -similarly 
to the methyl -“erlvative. With piperazine, methylnitroamine forms 
pipsrazinodimetnyleMdinilroamine, 

N0i,-NMe-CHj-N<^^2;^U2>N.CHj-NMe-};02, 

which crystallises in nacreous leaflets, decomposing at 170“, 

The latter compounds react as though they possess the constitution 
E-N;N0-0R' I nevertheless, in previous communications (Abstr., 
1899, i, 106), reactions in support of the formula CHj-NlI-NO, for 
methylnitroamine have been described. E. H. 


TrinitrophenylalkylnitroamineB. Antoine P. N. FuiifCHiMOOT 

n h/nT; w’”' *‘3-3U).-The alkylpicramides, 

OsHjlNOjlj-NHPv, are yellow or orange-coloured substances, whilst 
the trinitrophenylalkylnitroamines are only very faint yellow, but are 
coloured purple-red by alkalis. 

The author considers that the difference in colour between the two 
Casses of compounds is related to the replacement of the imide 
ydrogen by the nitro-group, and points out that this is in accordance 
Witt the views recently expressed by Hantzscb (this vol, i, 475). 

e coloration of the trinitrophenylalkylnitroamines by alkalis is 
perhaps due to the conjugation of two nitro-groups with the metal 
or ammonia (compare Hantzsch and Picton, Abstr., 1909, i, 467). 

E. H. 


HomochromoiBomerism. Max Bbsch {Btr., 1910 , 43, 2070 

Busch and Pungs 

Dirruu’ ti > recognise the two isomerides of 

3 etiiylamlme, and to carry out the mutual interconversion. 

E. F. A. 
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r'’ Produots of the Bromination of ch andp-Nitrophenol u 

gVAN Ebp (Ree. trav. cAim., 1910, [ii], H 187— 237).~-The aiitW ^ 

^studied the preparation of 4-bromo-, 6-broiiio- and 4 : 6-dibrom ? 
"liitropbenol, 2-bromo- and 2:6'dibromo-4-nitrophenoI, 4-bromo-2^i 
dinitrophenol, and 2-bromo-4 : B-dmitrophenol. A r^sumt* of th 
literature relative to eaoh of these compounds is given. Tue follow' ^ 
new compounds are described. Calcium ^-^^omo-^-nitroplienoM/ 
(0eHg0aNBr)3Ca,2H30, forms a bright orange precipitate composed of 
microscopic needles ; i hroino-2-nitrophmyl acetate, prepared from th 
phenol by means of acetic anhydride conjoining a siiiall quantit 
of sulphuric acid, crystallises in very brilliant, colourless, trian^ulaf 
plates, m. p, 74'5— 74*75^ By treating the product of the bromina. 
tion of o-nitrophenol with aniline, the author separated a small nuaatitv 
of^B-bromO'S-nitrophenol, which has not hitherto been prepared iathis 
w1i.y. Banum i : ^•dibroinO‘2 n{trophenoxide, (CgH3OgNBr2)jBa,2H,0 
forms thin, doubly-refracting, orange needles; the addilive compound 
of 4 : 6-dibromo-2-nitropheDol and aniline, NOg'CjjHjBryOIIjNH Pa 
a crystalline, yellow powder, m. p. 87“ (variable), easily" breaks down 
into its components. If 4 : 6*dibromo-2-nitrophenol is left in contact 
with nitric acid (D 1‘41) for some months, it is converted into 
2«bromo-4 : 6-dinitropheQol, of which the aniline derivative has 
m. p. 15P. For 4-bromo-2 : 6-dinitrophenol the author finds m, p. 
74’5“, whilst Kdrner (Zeit. Chem., 1868, 4, 322) and Armstrong and 
Prevost (Trans., 1875, 28, 520; Abstr., 1874, 1164) give 78°, aud 
Austen (Jahreeher, 1878, i, 550) gives 71° 

Potaseium 4-iromo*2 ■.^'dinilrophenoxide, CgHgOjNgBrK, is a blood- 
red substance ; the sodium salt, CgH205NjBrNa,2H20, forms thin, 
doubly'refractiog needles of the same colour ; the barium and calcim 
salts, (CgH205N'2Br)2Ca,2U20, crystallise in bright yellow needles. 
The additive compound of 4 bromo-2 : G'dinitrophenol and aniline, 
C^HjOjNjBrjPhNHg, is an orange, microcrystalline powder, m, p. 
137*5 — 137'75°, sufficiently stable to be recrystallised from warn 
water; *4‘bromo-2 .^-dinilrophenyl acetate crystallises in brilliant 
doubly-refracting, colourless, orthorhombic prisms, m. p. 1105°, which 
bec^e yellowish-brown in moist air. 

By the bromination of ^-nitrophenol, previous workers have obtained 
2-broino-4-nitrophenol with too Iowa m. p. (102°). This is shown to 


be due to admixture with dibromonitrophenol, which cannot be 
removed by recrystallisation of the phenol or of its barium or 
potassium salt. By treating the benzene solution of the bromination 
product with aniline, the dibromonitrophenol is precipitated in the 
form of its aniline derivative. Pure 2-bromo-4'nitrophenol can be 
obtained from the filtrate in crystals, m. p. 112'25°. The presence cf 
bydrobromic acid inhibits the formation of the dibromocompound 
to a certain extent, Sodium i bromo-i-nitrophenoxide, 
CgHgOgNBrNa, 21120, 

and the ^tassium salt crystallise in radial groups of 

microscopic, bright^ yellow, doubly-refracting, pointed needles; the 
^d^oitunsalt forms amicrocrystalline powder composed of thin needles; 
ihe aiUlitive compound of 2-bromo-4-nitrophenol and aniline, 

V . ' C«H,OjNBr,NH2Ph, 

f^ms grtgpibh-yellow crystals, m. p. 55 — 69°, which lose amlinfl 
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nletely when over sniphurie acid in a vacuum ; ‘l-hronwh 

Soctov? cryatallieee in irregular, biretracting, colourless 

'sns^ m. p. 61’75°. For 2 : 6-dibromo-4-nitrophenol the author 
'^iMerved the m. p. 143°> and, contrary to the statements of previous 
" orkers, found that it was not decomposed at 180“. Sodiurff 2; 6-' 
iibromo'-i-nitrophmoxidt, OjHjOjNBrjNa, crystallises above 60° with 
2H Oin deeporange crystals, and below 20 “with 5 H 50 in yellow crystals;' 
tbe%ofci«i» salt, (CjHj08NBrj)5Ca,4Hj0, crystallises in irregular, 
j-gfi-acting, orange-colonred rhombs ; the additive compound 
pf 2 : 6-dibromT)-4'mtrophenol and aniline, C(.Ha 08 NBr 2 ,NH 2 Ph, forms 
Bleeder, yellow needles, m. p. 155‘5° which give almost colourless 
solutions in neutral solvents and only lose aniline very slowly when 
boiled with water. Potasatutn 2-bromo-i‘.^'dtniiropkenoxide crys- 
tallises with iHgOj the additive compound of 2-bromo*4 : 6*dinitro- 
phenol and aniline, CgHgOgNjBrpNUjPh, forms slender, yellow needle, 
m. p. 101°) and can be reerystallised from boiling water; %bromo- 
{[^^initrophnyl acetate forms short, stout, doubly-refracting, colour- 
less, rhombohedric crystals, m. p. 104*5° J3. H. 

Catecholmonosulphonio Acid. Curt Gentsch {i?er., 1910,43, 
2018 -2020).— Cousin (Abstr., 1803, i, 637) considered the catechol- 
sulpbocic acid, which be obtained by. sulphon- 
OH ating catechol below 100°, to be an ortho* 
acid of constitution (I), and isomeric with the 
I para-acid .(II) described by Barth (Abstr., 

\/ 1879, 933);. 

SOjH It is shown that the two acids are identical, 
(II.) both forming a»chamcteristic barium salt 

, (^^ 20 ) crystallising in rosettes of rect- 

angular prisms, whilst Cousin's acid gives 1 : 2-dimethoxybeuzene-4- 
sulpliooic acid (compare Paul, Abstr., 1906, i, 843) on methylation. 
It must accordingly be removed from the literature. E. F. A. 

Simple Formation of Benzyl Ethers. Hans von Halban {Ber., 
1910, 43, 2071. Compare Braun, this vol., i, 479). — Polemical. The 
fact that benzyl halogenides read with alcohol, forming ethers^ has 
dready been observed (compare Abstr., 1909, ii, 722). Benzyl 

halogenides also react with phenols and carboxylic acids, 

E. F. A, 


OH 

Aoh 

Mso,h 

(I.) 


Preparation of Aromatic Alcohols and their Acetates. 
Alhied Wohl and Erich Behthold (««r., 1910, 43, 2175-2185).— 
Grign3rd(Abstr., 1904, i, 494) has described the preparation of phenyl- 
ethyl alcohol by the following series of reactions : 

CH^Br-CHjBr CH^Br^CH^-OPh, 

CHjPh'OHj'OPh -> CHjPh-CHjBr -> CH^Ph-OHj-OH, 

°° M re-examined these reactions in detail. A 59^ 

yield of pure w bromophenetole cmi be obtained hy gradually adding 
^•sodium hydroxide solution to a mixture of ethylene dibromide,^ 
P eno], and water heated in an oil-bath at 100 — 105°, and kept well 
^ u-chlorophenetole can be obtained by a similar 

Qu, using ethylene dichlbride, a shaking apparatus, and a tern- 
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perature of 110°. ;8-Napbthol gives a 40% yield of its 
Eethvl ether (Kolbe, Abstr., 1881, 177). Eugenele gives a 25"/ 

■ of the brmmthyl tlh^, CH,:CH-CHj-C,H,(OMe)-O-0ir,-CRB/“ S 

has m.p. 26-27° and b.p.l60-170°/7 mm. ’ ’ 

Guay^iol fo-hrontoethyl ether, OMe'CgH^'O'OHg'CH-Br (40®/ Tiois\ 
has m. p. 43-45° and b. p. 135-14077 mm. 

Phenyl tinyl ether, CH^lCH-OPh, obtained by beating 
phenetole with twice its weight of anhydrous potassium hydroiide in 
a copper flask, is a colourless liquid, b. p. 155—166°. A by produet 
is diphenoxyethyl ether, OfOHg'CH^'OPh)^, which crystallises from 
dilute alcohol in colourless needles, m. p. 66—67°. Euyentjl nnl 
ether, CHj:CH-CH 5 -(i.H 3 ( 0 Mo)- 0 -CH,:CHj (60% yield), is a mohii, 
liquid, b. p. 260 — 262°, and guaiar.yl vinyl ether (50% yield) has b. p 
202—203°. 


oj-Bromophenotole, bromobensene, and sodium powder in the 
presence of ether yield phenol, ethylene, and unaltered bromobenzene. 

A 71% yield of w-phenylphenetole is obtained by the action oi 
magnesium phenyl bromide on w-bromophenetole in the presence of 
xylene at 150 — 155°, and when this is boiled with glacial acetic acid 
and 70% sulphuric acid, a 65% yield of phenylethyl acetate is obtained, 
A 38% yield of phenylethyl alcohol can be obtained by the action 
of nitrous acid on /l-phenyletbylamine. * 

rhenylmethylvinyl acetate, OiIePbiCH*OAc, obtained by boiling 
hydratropaldebyde with acetic anhydride and two drops of concentrated 
sulphuric acid, is a clear, colourless liquid, b. p, 120-12278—9 mm, 
and when reduced with hydrogen and platinum black yields ^-phenjil- 
propyl acetate, CHMePh’CHj'O.Vc, with b. p. 103—105710 mtn. 


i 


Fixation of Trioxymethylene by Magnesium Derivatives of 
the Homologues of Benzyl Bromide, Paul Carre (Coiiiyt 
rend., 1910, 151, 149—151.* Compare Abstr,, 1909, i, 544).-Trioxj. 
methylene reacts with magnesium mesityl bromide in the same way 
as with magnesium benzyl chloride (Tilleneau, Abstr., 1904, i, 48), 
forming .s-mesitylearbinol, OgHjMeg'CHj’OH, needles, m. p. 88— 89, 
p. 140—141715 mm.; the pkenyfureiham crystallises in loo" 
prisms, m. p. 124—125°. The product of the reaction also contains 
i-dixylyletbane (Moritz. Abstr., 1899. i, 910), mesitylene, and s ii- 
xylyldimethyl ether, OlCH.-CjHjMe.,).,. silky needles, m. p. 118“. The 
constitution of the latter follows Irom its conversion by hydrogen 
bromide into 2-.i:5-trimelhylbenzyl bromide, CjH'jMej-CHjBr, long 
tablets, m. p. 52°, which yield ».mesitylcarbiDol on hydrolysis. 

Wispek’g «-iylylacetic acid has m. p. 103° (Abstr., 1883, 1095), i 
could not be detected amongst the products of the foregoing reaction, 
Thee%d ester has b. p. 141—142718 mm., and on reductiou for* 
e-xylylethanol, a mobile liquid having a rose-like odour, b. p. 

15 mm. ; the phenyluretkane crystallises in long prisms, m. p. 9J , 
acetate has b, p. 138 — 139°/13 mm. 


. Cryetalline Form of Cholesteryl Salicylate. Ei'tore A inn 
iAtii H. Accad. Liveei, 1910, [v], 19, i, 782 - 784 ).-Cholester)l 
• and Bull. Soc. ehim., 1910, [iv], 7, 841—846. 



ORGANIC CHEMISTRY. 


i. 621 


cnlicvlate, 0 H* 0 gH 4 * 0 O 2 * 0 „H 45 , prepared by fusing cholesterol and 
gaiicylic acid at 170°, melta afc 180°, and has [a]}f - 53-78° ia chloro- 
fnrm solution. The crystals are small, but distinctly formed, and are 
Llinic [a :6:c = 0-77364: 1:0-50407; a=0^5'24'', ^^101°58'32; 
y=05°14'lO"]. C. H. D. 

p^DibromobenzhydroI. A Correction. HEiNarcH Biltz (Ber., 
1910, 43, 2262. Compare this vol, i, 570) — The compound, m. p. 
174—175°, obtained by the decomposition of dibromobenzilic acid, and 
described as dibromobenzhydrol, is in reality di-jo-bromobenzopbenone. 

E. F. A. 

Condensation of Ethyl Nitrate with o-Bromophenylaceto- 
nitrile. Wilhelm Wisltcenus and Max Fischer {Btr., 1910, 43, 
2234 — 2243).— Ethyl nitrate condenses with e-bromophenylacetonitrile 
in presence of sodium ethoxide less readily than with the correspond- 
ing p-compound (Abstr., 1909, i, 29). In presence of potassium 
ethoxide the potassium salt of ohromo-aAsoniirophAnylocetmitrik, 
CgH^Br'C(ON):NOaK, is obtained. Nitrous acid is readily eliminated 
from the free compound to form O(i-dihroino-ti.<x-dicyanosiilbsn9. The 
mnitro group is mor^stable in alkaline solution ; on boiling; cyanide 
is eliminated and Q-lrromo ianilrololusTM formed. Stronger heating 
causes the elim nation of the oximino-group also, and co’-(it6romc* 
ililhm is obtained. Sodium hydroxide and hydrogen peroxide convert 
the cyano-group into carbonamide. Treatment with bromine and 
subsequent elimination of nitric oxide and bromine leads to o-bromo- 
phenylacetonitrile. On reduction, o-bromoAx-aminophenylacetic acid is 
obtained. 

o-Bromophenylacetonitrile boils without decomp, at 145 — 1 47°/13 mm. 

tindiwn o-hfomo-aAsmilfopheriylaetionitrile crystallises in colourless 
plates, m. p. 283 — 285° (decomp.), and explodes on further heating. 
The ptassium salt forms colourless, glistening plates. Both salts 
dissolve in water with a neutral re.iction, the solution having a 
sweet taste. It gives neither coloration nor precipitate with ferric 
chloride, but the alcoholic solution becomes a deep brownish-red with 
this reagent. 

The free Q-hromo-a hQniiropiienylaceionitriJe forms faintly yellow- 
coloured, pyramidal prisms, m. p. 51 — 52°, and gives an intense red 
coloration with ferric chloride in alcoholic solution. The melkyl ether 
15 colourless, m. p. 104—105° 

^o-Dibromo-aa!-dicijajtoslilbe}ie, [0,.H.IJr-C(ON)IL, crystallises in 
colourless needles, m. p. 145° 

J>ilrmo~(i}nitrotolu€nti crybtalliges in colourless needles, m. p. 

^ shows no ferric chloride reaction. 

obtained in coloiuless, lustrous plates, m. p. 

•—208° ; the dibromide forms colourless needles, m. p. 225°. 

0 comopbenylacetonitrile was obtained in almost colourless, Ion", 
nat,giistemDg needles, m. p. 65-67° (Russanoff; 62-64°). It reacts 

e er^l solution with pbenylhydrazine, forming o-bromobenzophemd- 
^y<irmide, which crystallises in needles, m. p. 190-198°. 

: xcviii. i. 


u it 
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o-Bromo-a-aminophenf/lacttie acid, C,H,Br'CH(NH,)-CO,H senamt 
l^in Iflafiets, which sublime at 220 — 226", m. p. 221° (in closed tuC ^ 

The potatdvm salt of a-Jromo-a-ison^opAi^locstomide, 
(^,Br-C(C»-NH,):N02K, 

crystallises in long, faintly yellow-coloured needles, deoomp, 24(i» n 
treatment with bromine, ii:chdihromo-a-nitrophmylacetamidekm^A„iJ, 
in colourless, microscopic prisms, m. p, 166 — 157° (decomp,), 

E. F. A, 

Action of Benzaldebyde on the Monoeodinm Derivative oi 
Phenylacetonitrile. F. Bodboox and Felix Tabouey (Bull. 
ciim., 1910, [iv], 7, 735 — 736). — 'When the monosodium derivative ol 
phenylacetonitrile in ethereal solution is treated with benzaldebyde 
the product consists of a mixture of substances. From the latlei 
the only de£nite compound that can be isolated is a-phenylcinnaiBa 
nitrile, CHPhlCPh-CN, already described by Meyer, Janssen Nenre 
and Frost (Abstr., 1 689, 696, 697). 

The nitrile is probably formed by the reactions : Ph’CH0+ 
Ph-CHNa-CN = Ph-CH(ONa)-CHPh-CN ; Ph’CH(OIfa)’CHPli.CN= 
NaOH-tCHPhlCPh-CN. Sodium benzoate, formed probably by j 
secondary reaction, is found in the aqueous liquor from which thi 
above crude product is separated. ^ £, H. 


The 'Walden Inversion. V. Optically Active ji-Amm 
/J-phenylpropionio Acid. Emil Fisodee, Hklmuth Soheiblib, ami 
Keinbabt Geoh {Ber., 1910, 43, 2020—2030. Compare Abstr,, IMS, 
i, 359). — The formyl compound of ;8-amino-^-phenylpropionic acid bis 
been resolved by meaus of quinidine and quinine into tho optically 
active forms. By treatment with nitrous acid, these were converted 
into the corresponding hydroxy-acids, but the change is accompanied 
by racemisation, due to the iulluence of the direct attachment of tbe 
phenyl to the asymmetric carbon atom. Enough activity remains, how- 
ever, to identify the hydroxy-acids with those obtained by McKeoiie 
and Humphries (Trans., 1910, 97, 121). (f-/3-Amino-/8-phenylptopioiiic 
acid gives 7-/l-hy(iroxy-;8-phenylpropionic acid. In the case of the ethyl 
ester of the amino-acid, the racemisation is less, and the hyilrozy-aeid 
rotates in the same direction, so that no Walden change takes place. 

A\-^-Formylamino fl-plienylpropionic acid. 


CHO-JKH-CHPh-CH^-CO.ll, 

forms large, colourless prisms, which soften at 125°, m. p. 128—12!' 
(corr.), to a colourless liquid. By meaus of the quinidine salt, d-^ 
formylamino-Pphenylpropionk acid was obtained in aggregates d 
microscopic, short needles, which soften at 138", m. p. 142— 14!p 
[a]g -H16'4° ( + 0-2°). The quinine salt yields the correspondiis 
7-isomeride, which is very similar; [a]S? - 114’4° ( + 0'2°). 
P'pkenylpropionic acid, obtained by heating the formyl compound wi 
10% hydrochloric acid, crystalli-ses in stout plates, m. p. 
(decomp.), and has [a jS + 6'9° in water, - 1 '3° in A-hydr(x:hlonc ao i 
-9T° in A^-sodium hydroxide. Tbe l--is(»ii«)'Kfe is precisely j.” 
erystallice form, and has [a]S -7'5° in water, + T3“ in A'-hydr* o 
acid, -h8’9°in A^-sodium hydroxide. The copper salt crystallise* 
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Sikyl d-^ammo-Pflimylpropimatt is a viscid oil, b. p, l'56° (corr.)/ 
13 mto.jDS'l '063,^0 +i3‘74'^( + 0-02°). The i-iaomeride was prepared 
from partially racemised material, and had [o]S - S-OQ" ( + 0 04°). 

Conversion of the d-;8-aminophenylpropionic acid into the hydroxy- 
acid gave a product, m. p. 96 — 98°; [a]^ — 3'3°, whereas McKenzie and 
Humphries (foe. cit.) found [a]^ — 18‘9°. Similarly, thef-acid yields an 
hydroxy-acid; m, p. 94 — 96°; [a]o -h3*3°. 

Ethyl d^)3-ammophenylpropionate yields the hydroxy-acid ; [u]^ - 3 ■5°, 
rising to - 6-4° on crystallisation. B. p, A. 

Action of Esters of Monobasic Aliphatic Acids on the 
Sodium Derivative of Phenylacetonitrile. F. Bodeopx (Compi. 
rjrttl., 1910, 151, 234 — 236,'’^ Compare Waltherancl Schickler, Abstr., 
1897, 1 , 522 ).— Sodamide was added to phenylacetonitrile dissolved in dry 
ether, and an alkyl ester added to the resulting sodium derivative. The 
[olloffing compounds were prepared in this way : a Cyanophenylacet- 
nldehydij CN'CHPh'CHO, m. p. 157 — 158°, from ethyl formate, which 
OQ benzoylatiou gave Walther’s enolic benzoyl derivative, m. p. 119°. 
Amyl formate gave the same compound in diminished yield (50%). Ethyl 
lostate formed a-cymohtnzyl methyl ketone, CN-CHPh-OOlIe, large 
prisms, m, p. 90°. a-Cyauo-a-phenylbutan-/3-one has m, p. 73° (Walther 
ind Schickler give m, 58°). The foregoing compounds are easily 
hydrolysed by di'ute alkalis, regenerating phenylacetonitrile. 

W. 0. W. 


TetrahydroaUagio Acid. JIaximilia!? Nizrenstein (Aer., 1910, 
13, 2016—2017. Compare this vol., i, »89).— The tetrahydroellagic 
icid described by Oser and Boker (Abstr., 1880, 394), crystallising 
rom pyridine in small, yellow needles, is in reslity ellagic acid. 

The isomeric tetrahydroellagic acid of Oser and Kalmann (Abstr,, 
881, 815), obtained in small, silky needles by fusing ellagic acid with 
lotassium hydroxide, is in reality pentahydroxydiphenylmethylolide, 
'ijHgO.' K. F. A. 


Rearrangement. Pieter J, Montagne (Her., 
91^ 43, 2014— 2016).— Schroeter (Abstr., 1909, i, 617) has explained 
he Beckmann rearrangement on the assumption of the formation of 
n additive product with hydrogen chloride, and the conversion of this 
Ho a compound with a univalent nitrogen atom, R„CCPN<. It is 
Oimed out that in the case of the ketoximes, RR'CIN-OH, the additive 
Husaturated compound canuot be intermediate com- 
nU° *1 (Abstr,, 1906, i, 622) has assumed the elimination 

i subsequent addition of hydrogen chloride. If this were so, the 
rearrangement, must be combined with a 
c before, which was shown not to be the 

(compare Montagne, Abstr., 1907, i, 140, 854). E. F, A. 

en^dev'^ Polyraorpiiism. I. Ketones of the Type of 
light Interconvereion by Heat, 

^ o 14, 337 — 287). — The isomerism of the benzylidene- 
aud Bull. Soe. chim., 1910, [iv], 7, 818—862. 
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deoxybenzoins described by Stobbe and Niedenzu (Abstr., I 902 i m 
has been more thoroughly studied in the cases oF the ketones o’bt 
from the three nitrobenzaldehydes and from piperonal. 

Hydrogen chloride is passed for six hours into an ethereal soluf 
of deoxybenzoin and o-nitrobenzaldehyde at 0“ ; after being ' 
three days at this temperature, the solution deposits white and mii ^ 
crystals. The former, after recrystallisation from benzene, Im 
d. p, 132—133“ and consist of ehloro-o-nilrobenzyldtonhem^-” 
NOj'CpH,-CHCl-CHPh-COPh, which is an unstable substance bm 
converted into the e^W, NO 2 *CgH,,*CII( 0 Et)*CHPh*C 0 Ph, q] ^ 
128 — 129°, by boiling alcohol, and losing hydrogen chloride bv 
keeping in the air or in benzene or ethereal solution, or, best \ 
heating with aniline, yielding the yellow crystah’jwhich consist of o-jiVo 
benzf/lidiaedeoxijbenzoin, NOj'Cytf^’CHiCPh'COPh, m. p. 120— 121'^ 
This unsaturated ketone is converted into a paler yellow isoineride iso^ 
Q-nitrobenzi/lidenedtoxybenzoin^ m. p. 109 — 110°, by an exposure to 
sunlight for three months of its benzene solution containing a little 
iodine, by pap'sing hydrogen chloride into its benzene solution for a few 
minutes, and then keeping for eleven hours, or by the action of sun- 
light on the posvdered crystals; in each case a mixture of the two 
isomerides is produced, which is separated by means of alcohol. The 
wo-compound is more easily converted into the other, the change 
proceeding to the extent of b(y'{} by exposing its benzene solution j 
containing iodine to sunlight for five day?, or by keeping itsheuzeDo ^ 
solution, containing hydrogen chloride, for a week. Both isomerides 
have the same molecular weight, and yield the same o-niiroUnzainamt^ 
N0.2‘C^H^'CH(CHPh'C0Ph)2, in. p. 237- -238°, when their aleoholio 
solutions are boiled with an equal molecular quantity of deoxybenzoia 
and a little sodium ethoxide ; their alcoholic solutions, however, give 
different ultraviolet absorption spectra. 

When an ethereal mixture of deoxybenzoin and p-nitrobenzaldehyda 
is treated with hydrogen chloride at 0°, and is kept for eleven days, a 
mixture is obtained, consi.sting chiefly of stout, yellow prisms of iso- 
^7iitrobenzyli(Uned€Oxifbenzoinf m. p. 164 — 165°, together with smaller 
amounts of elongated, yellow prisms of &\\o-’g-n.itrobenzylidsmle(ix}}- 
benzoin^ m. p. 148—149°, and white crystals of chloro-'^'nitrohm'^- 
deoxyhnzoin, ^(Og-CgH^-CHCI-CHPh-COPb, m. p. 157-158^ the 
three substances ^ing separated by fractional crystallisatioii from 
alcohol ; the last-mentioned compound is conveited into a iniitured i 
the other two by, boiling 50% potassium hydroxide. 

'p-Niirohenzylid^ntdeoxyhmzoin, m. p. 133‘5— 135-5° which crystal- 
lises in yellow prisms, is produced when a benzene solution (containing 
iodine) of the wo-compound is boiled for twelve hours in dinusei^y 
light. ^-Nitrobenzylidenedeoxybenzoin and the iso- and rt/fo-isomeri 
all have the same molecular weight, yield the same dikom 
N02*CgH^‘CHBr*CBrPh'COPh, decomposing at 156-15" ; ^ 
bromine in carbon tetrachloride, produce the same ip-nitrohenza'mf<^^ 
m. p.236 — 237°, and any one is converted into a mixture of the tnreM 
(i) exposing its benzene solution, containing iodine, to sunlight tor o 

.... /.-‘v .i.1 solution for twelve hours in diffuse suing f 


month.«,(ii) boiling the same 
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(iii) keeping its benzene solution, containing hydrogen chloride, for a 
ffcek. All three gire different absorption spectra in alcohol, and also 
their solutions in concentrated sulphuric acid, or in trichloroacetic acid, 
are colorimetrically different. A benzene or alcoholic eolation of any 
one, even after being boiled, deposits, on cooling, only crystals of the 
ietone originally dissolved, even after inoculation with a crystal of 
either of the other two isomerides. When fused and cooled im- 
mediately, any one of the three isomerides resolidifies unchanged, bfl 
if kept in the molten condition for only five minutes a change occurs, 
and a mixture of the three ketones is formed. 

The action of hydrogen chloride on an ethereal solution of deoxy- 
benzoin and m-nitrobenzaldehyde at 0“ leads, after three days, to the 
formation of a white precipitate, consisting of two stereoisom’eric (!) 
modifications of a-ddaro-m-wUmbentyldeoxubenzoin, ' 

SOj-C,H,-CHCl-CHPh-COPh, 

which are separated by crystallisation from benzene ; one form crystal- 
lises in white needles, m. p. 181—182°, the other in stout, white 
orjstals, m. p. 192-193°. When boiled with pota.ssium hydroxide the 
latter yields m-mlrohirutylidmedeoxyhenzoin, m. p. 85'5— 86-5° crystal- 
lising in white needles, whilst the former yields a mixture of 
m-nitrobenzylidenedeoxybeuzoin and ho-m-nilrobemylirhnedeoxyhnzoin 
j-ellow prisms, m. p. 86-5— 87-5°, the two being separated by'crystab 
lisation, first fr m ethyl acetete, and then from alcohol. m-Nitro- 
jsnijlidenedeoxybenzoin crystallises unchanged from boiling solutions • 
ihe i«o-compound, however, is partly converted into Mo-m-nilrohenzyi 
dmtdtoxybenzoin, m. p. 94-6— 95-5° which. crystallises in white prisms, 
til three isomerides have the same molecular weight, form the same 
Ubnmide, decomposing at 159-161°, and the same m-nitrobenzamaront 
n p. 220-221°, and are mutually interconvertible by boiling theii^ 
elutions in benzene, containing iodine, in diffuse daylight, by keeping 
heir benzene solutions, containing hydrogen chloride, for a week or 
ly heating at 160° ; by each method a mixture of the three isomerides 
i prodMed from any one. The m- and the uWo-isomerides show almost 
leutica behaviour, giving the same absorption spectra in alcohol, 
Serent from that of m-mtrobenzylidenedeoxybenzoin, and solutions 
a concentrated sulphuric acid or trichloroacetic acid, which are colori- 
etally the same. Solutions of the fso- or of the «Ho-isomorido in any 

olo tnlT r T ” ’»-“i'»-<>'>'^»^yliti™e,ieoxybenzoiL 

ei h? f t inoculation with a crystal 

L olio I A” *>■‘■00 molt .and resolidify to 

ision for . oop'od at once, but when kept in a state of 

listureof tho^' ”'?,**™’*nzylidencdeoxybeDzoin changes to a 

razoin resolidTfi’es'^""^ * oifo isomerides, iso-m-nitrobenzylidenedeoxy- 
'‘oiii-nitrobRn 7 ^Td'”'°u‘“’®'t’''^' **■ «^i«-'someride partly changes 
' e. ^ part slowly heated, a' mixture 

mixtures of “• P' oonstituent, 

' the ulfo-isomerida' ™ ■somerides have the some m. p. 

on of hydrogen chloride on ethereal piperoiial and deo.xy- 
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IjeDzoin at 0° leads, after twelve hours, to the production of a yell, 
tnasB, from which Moropiperonyldaxeybmtoin, 

CHj'.OjiCeHj-CHCl-OHPh'OOPh, 
m. p. 167—168° (decomp.), is obtained in colourless crystals by ctjatal 
lisation from benzene. The substance is converted into the ethyl eH, 
CHj:Oj:C,H,-OH(OEt)-CHPh;COPh, m. p. 1 14-1 16°, by boiling etbyi 
^Ohol, into the corresponding methyl ether, m. p. 119— 12(P b, 
Kiling methyl alcohol, and by boiling water into a mixture of 
oetylidenedeoxyhenzoin, CHj.O^.CeHj'CH.CPh'COPh, m. p. 128 — 129 s 
crystallising* in white prisms, and isopiperonylidenedeoxyhensoin, m, 
119—120°, crystallising in yellow prisms. The two isomerideg giy, 
different absorption spectra. They can be recrystallised unchang«l 
from solvents of low b. p., but either is converted into a mixture ,[ 
the two by boiling its solution in benzene, containing iodine, in difusej 
daylight, or by the exposure of the same solution to sunlight at tka 
ordinary temperature. 

The nature of the isomerism described above is discussed at som, 
length. There is no doubt that the iso- and the nffo-isomerides resemble 
each other much more closely than the ketones with uuprefixed tames, 
The last and the tso-isomerides are most probably syn- and n»ji. 
stereoisomerides. The iso- and the affo-isomerides undoubtedly differ 
from each other in solution and in the fused state ; they are, thorelore, 
true chemical isomcrides, for the representation of which the ordinary 
formulre do not suffice. C. 8 . 


Bing Formation from the Ketonio Acids. Edmosd E. Bum 
and A, Koehler {Bull. Soc. Mm., 1910, [iv], 7, 710 — 721).— Itkai 
been shown previously (Vorliinder, Abstr,, 1897, i, 272 y Blaise and 
Maire, Abstr., 1908, i, 390) that the J-ketonio acids are condensed by 
sodium ethoxide to form derivatives of dibydroiesorcinol. 

The object of the present work was to determine whether tbii 
property persists in the ()-, and ly-ketonic acids, in which the 
carbonyl group is farther removed from the carboxyl group in tie 
molecule, and if so, the manner in which the ring-formation ii 
effected. 

The esters of the c-ketonic acids under the above conditions an 
transformed into 2 acylct/cfopentancnes. The fact that the prodnot 
of the condensation of ethyl M-acctyl-n-valerate contains only 01 * 
hydrogen atom replaceable by alkyl groups, shows that a hepte- 
methylene derivative is not formed according to such a scheme n 
CH,-CH,-CO-OEt ^ CH,-CH,-CO ^ 

CH,-CH,-CO'CHj CH,-CH,/CO'^ “ „ . • .OA 

that the reaction differs from that undergone by the S-ketomc Mi 
The 2-acylcyc?opentaDone8, being ^ diketones, contain a hy 
atom replaceable by sodium, the derivatives so formed being rea 
alkylated. Special precautions, however, are necessary m 
out this alkylation, otherwise the closed carbon chain „ 

the action of the sodium ethoxide. The 2 'acyl- 2 -alkylcyc^open ^ 
are readily hydroly.sed by alkalis, giving 8 -alkyl-e ketonic 


The esters of the ^-ketonic acids are 


Bimilarly condensed by 
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ethoxi6e> giving 2'alkylcyc/nhexanone, not octandione, derivatives, 
whilst the i;-ketonio acids do not nndergo ring-formation. The 
conclusion is ;^wn that compounds containing more than six carbon 
atoms in a olowd chain cannot be produced by reactions of this kind. 

2 -Propionylcsicfopentanone, (Abstr., 1909, i, 

479), gives a violet coloration with ferric ;chioride ; the coppe# ^It 
forms grey leaflets; the magnesium, salt, needles, m. p. 113—114“ 
(drcomp.), which contmn flHgO ; the pyrazoU crystallises in hexagonal 
prisms, m. p. 119“; in acetic acid it has a molecular %eighb corre- 
sponding with the formula CgHjgN^, but in benzene the molecular 
weight agrees with that of the aziiie, ; tire disemicarbazone 

forms a crystalline powder, m. p. 236“ 

1- Pnpimyl-^-rmthylcyclopentauone is a colourless liquid, b. p. 
94—967 12 mm. It gives no colonation with ferric chloride. 2-lWopionyi- 
%(livjlcse\opmtanone has b. p. 107—108713 mm. It gives no colora- 
tion with ferric chloride. h-Propionyl-n-hexok acid 

C0Et-CHMe-[CHJ,-C02H, 

is a colourless liquid, b. p. 164710 mm.; the semiearbazone has ni. p. 
139-5“. i-Propiongl-n-kptoic add, CH,jMe'CH(G0Et)-[CHj]j’C02H, 
is a colourless liquid, b. p. 177711 mm.; the semtearjasone forms a 
white powder, m. p. 158—159°; the g-nUrophenylhydmzont forms 
canary-yellow crystal.", m. p. 73“ (rapid heating), 83—84“ (slow 
heating) ; the tthyl eater has b. p. 136711 mm. 

2- PropionylcyefohexaiioDe (Alfetr., 1909, i, 479) i.s a colourless 
liquid, having an agreeable odour resembling that of acetophenone ; 
the copper salt forms small, greenish-grey crystals; the carkmido- 

7 'CEt 

nmok, 


CHj'CHj-C-N(CO-NH2) 


>17 or 


' CH 
6h, 


.•cH,-c;cEt. 


magnificent prisms, m. p. 126-127“ (very rapid heating), 118“ (slow 
heating), is formed under the conditions which give rise to the disemi- 
caihazone in the ciso of the eyefopentanone. When treated with 
sodium ethoxide and an alkyl iodide, 2-propionylcycfohexanone gives 
an inseparable mixture of aliphatic esters. jf. 


Constitution of Fenchone. III. Louis Bouvf.ault and F. 
LIT" 1910. [iv], 7, 736-710).-lt has already 

rOfTJH°o*rr 199®. h 193) that when diapofenchylcarbamide, 
tvirnn/i ’'‘I*' sulphurlc acld, an uiisnturated 

to charaL«°’ f»*'med. An attempt was made 

but thT'v by pre, wring .crystalline derivatives, 

with "t, chloride and bromide and 

it the nitrL ™ liqui^. From the product of the action 

175'5“ wli' piperidine, a trace of a substance, m. p. 

the fact tll!f " P'’®®‘''ly the nitrolpiperidide, can be isolated. From 
t, contrary to the original statement, the optical rotatory 
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power of tR hydrocarbon is not constant, the authors conclude tli 
a/iofencbene is a mixture of the three hydrocarbons : ^ 

(I.) . III.) ^ ^ (III.)‘ 

which are the possible products of decomposition of the amide 

The iaomeridfi (II) is certainly present to a considerable extent, (IJig 
probably present, and the mixture perhaps contains a small quantitv 
of the (III)|>iaomeride. The objection raised by Sebimmel & 
that a molecular transposition may have occurred during the reaction 
with sulphuric acid is controvert^ by the observation that the same 
hydrocarbon {b. p. is obtained by the action of nitrous acid on 
dihydrofencholenamide, 

When an alcoholic solution of apofencbene is saturated with 
hydrogen chloride, the hydrochloride, C^TIj^Cl, is formed. It (g 
a colourless, agreeably smelling liquid, b. p. 60°/8 mm., DJ 0 941 
Di® 0 927, qd +1*24°. The hydrobromide, prepared similarly, is a 
very unstable substance, b. p. 83°/l3 mm., losing hydrogen bromide 
and becoming black very readily. It is reduced by mugnedum to 
o/jofenebene. E. H. • 

Sesqaiterpene Alcohols. H. Kimura {Ber. Deut, pham. 
1910, 20, 293— 297).— The author has shown previously that liquid 
fwcryptomeriol, by conversion intp its xantbate and subsequent 
decompositiou of the ester, is changed into solid cryptomeriol (this 
vol, i, 53). By similar treatment, cedrol is changed into its solid 
form, m. p. 86®, but santalol remains liquid, although its rotitiouis 
changed from - 17®15' to -5®. Also, tho solid form of cedrol is 
obtained when the alcohol or its potassium derivative is distilled 
■ with superheated steam and the distillate is kept for several weeks. 

C.S. 


Oil of Savin. Fritz Klze {Cheoi. Zeit., 1910, 34, 767— TGS), A 
product can be isolated fiom oil of savin which is easily soluble in 
dilute alcohol, and has a moro intouso odour than the original oil, It 
has 0'960, and a,^, +68®. On saponincatioii with ' alcoholic 
potassium hydroxide and fractional distillation under diiiiinished 
pressure of the product obtained by steam distillation, sabinol, 

was obtained (Dj^ 0*950 and aif„ +6®). The acetate prepared frow 
this sabinol had 0'972, a^, +79®, and b. p. 81 — 827^ nim. fhe 
original oil thus consisted mainly of sabinol acetate, about 83^^. 

The following products were also isolated in the fractional di&ti- 
lation : n-decaldeliyde, geraniol, and dihydrocuminyl alcohol. 


.and 


Curcumin. J. MitouKDZKA, Stanislaus von Kostanlcki, 
Victor Lasipe {Ikr., 1910, 43, 2163— 2170).— Various 
ehalkoiies have been syntlicsi.sud in order to compare them 
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curcumio- They resemble this compound, but do not dye unmordanted 
cotton. Vanillin condenses but slowly with paeonol, yielding 2' ; 
]iydr(ay-‘ 


y-i' : 3-dimethoxye/ialkme, 

0'Me-CcHj(OH)-CX)-CH:CH'C(H3(OMe)-OH, 
which crystallises from alcohol in yellow needres, m. p. ,142 — 143°. 
yhe diacetyl derivative, Cj,H, 30 „ forms yellow prisms, m. p. 155“. 
2' : i- Dihydroxy -3' '■ 3-dimet/toxyehalleone, OiyHjjOj, prepared from 
vanillin and quinacetophenone monomethyl ether, crystallises from 
alcohol in orange-coloured plates, m. p. 122—123°; i- Hydroxy-3- 
mihryelyryl l -hydroxpMptiUiyl 2-ketone, 

OH-CcH3(OMe)-CH;OH-CO-Cj„n3-OH, ' 

■prepared from vanillin, 2-aceto-l-naphthol, alcohol, and sodium 
‘ hydroxide solution, crystallises from alcohol in red needles, m, p. 
11)0—191“ Its solution in concentrated sulphuric acid has a reddish- 
yellow colour. The diaeetyl derivative, crystallises in 

yellow needles, m. p. 162 — 164“. 

The pre.-ence of the CO'ClO group in curcumin is proved by the 
fact that ferulic acid (i-hydroxy-S-methoxycinnamic acid) is formed 
when curcumin is boiled with 20% potassium hydroxide solution. The 
formula [OH'C 3 H 3 (OMe)*CH!Cll*CO]. 2 CH 2 is suggested as accounting 
for all the properties of curcumin. The formula CjjHjjOj (compare 
Latham and Loring Jackson, Abstr., 1906, i, 670) has bka confirmed 
by conversion of curcumin into its dicarhomethoxy-donvaitive, 
0,5H,2O2(O-COjMe)2(0M6)j, 

deep yellow prisms, m. p. 150°, and its diearboe'hoxy-ioriviiive, 
C„H,2Oj(0-C0„Et)2{0Me,)2, 
yellow plates, m. p. 149— 150“ 

Hydroiylamine reacts with the dic:irbethoxy-derivative, yielding 
3 ; 3'-dimet!wxy-i : i'-dicarbethoxy-a-y-distyryl-isooxaiole, 
C[CH:CH-C,H 3 (OMe)(OU)];N 
^C[CH :CH-C3Hs(O.MeXOH )]■ O’ 

as colourless plates, m. p. 139 — 140“. The same compound can also 
be obtained by the action of ethyl chloroformate on Ciamician and 
Sillier's oxime-anliydride, C. 2 ]H,,| 05 N (Abstr., 1897, i, 229). 

J. J. S. 


C- and 0-Aoyl Derivatives of Coumsranones or 2-Hydrozy- 
coumarones. Kakl Adwers (fler., 1910, 43, 2192— 2202).— By the 
interaction of organic h:ises and esters of 3-chloroacetyl-p-cresol, 
compounds of the type C 3 ll 3 Me(OH)-CO-CUj-NPh-COR are formed, 
opther with other substances containing nitrogen (compare Auwers, 
Abstr., 1909, i, 222). In presence of weak alkalis, the reaction takes 
Jl^ite another course, nitrogen-free substances being the sole product. 

ese were at first taken to be flavonols or chroinonois, bub this idea 
^^8 Improved by comparison with 2-mcthyiflavonol, and the new 
compounds slmwn to be lEeto-derivatives of 4-methykoumarone, 

C-UOlt. 

htm e=.ters, and where H = C'H,, behave .as 

although when R is an aromatic radicio, steric influences 
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preTent the formation of ketonic derivatives. Of the three pogs w 
desmotropic structural formula for the new compounds, the ' 
shown to be the most probable, and the^ are 1- or C-acyl ^- 
conmarone derivatives, isomeric with the 0-acyl compounds 

formed by acylation of coumaranones. The esters of the new ketone 
represent mired 0,C-diacyl derivatives. 3-ChIoroacctyl-p-cresol fotm* 
an anisoyl derivative crystallising in short, lustrous, pointed prisms 
m. p. 121 '5°. ’ 

iSydroxy-l-bensioylA-meihylcoumaroM, 

produced by boiling a mixture of 3-chloroacotyl-p-cresol, potassium 
carbonate and benzene, has m. p. 112°, and crystallises from alcohol 
in pale yellow, silky needles, which change readily into short 

lustrous, four-sided plates. The compound forms a sparingly soluble 

sodium salt, dissolves in sodium hydroxide with an intense yellow 
coloration, and in sulphuric acid gives a yellow solution with a green 
fluorescence. It does not react with ketone reagents. The actku 
crystallises in stellar aggregates of short, glistening needles 
m. p. 81—82°. The benzoats forms colourless, glistening prisms 
m. p. 137°. 

%Hydroxy-\-anisoyl-i-methylcmmar(fnt forms long, slender, sulphur- 
yellow, lustrous needles, m. p. 145'5°. 

^■UydroxyA ■acetyl-i-methylcoumaroue, 


-- -V 

hydroxy. 


crystallises in long, glistening needles, m. p. 86—87®; it is coloured 
orange-yellow by sulphuric acid. Alkaline hydrogen peroxide oxidises 
it to ;>-homosalioylic acid. The bmzoats separates in colourless, mattsd 
needles, m. p. 128 — 129®; the semicarhaziyiw forms colourless or 
slightly yellow needles, which become yellow at 195®, m. p. 202® 
(decomp.). Tbo pkenylkydrazone forms long, yellow needles, m, p. 128®. 

2-BenzoyloiyA-inei/ii/l€ouvia7'one, prepared 


from metbylcoumaranone, benzoyl chloride, and sodium hydroxide, 
forms yellow needles, m. p. 64 — 65®. 35. A. 


The Ooumarone Group. A. von Oraffenrij';d and Stanislaus 
VON Kostanrcki (5«r., 1910, 43, 2155 — 2157. Compare Abstr., 1908, 
i, 442; 1909, i, 313). — Ethyl bromoacetate reacts with quinaceto- 
phenone monomethyl ether in»tlie presence of sodium ethoxide,yieldicg 
ethyl 2-aceiylA-metlioxyphenoxyacetatej OMe'Ci^HgAc’O'CH./COA 
and this when hydrolysed with alcoholic potassium hydroxide yields 
the corresponding acw/, which crystallises in broa 

needles, m. p. 144 — 145®. i-Melltoxy-i-methykoumaro’iie, 

^ OMc-C,H3<®~>OII, 

obtained by heating the acid with acetic anhydride and sodium acetate, 
is a colourless oil, b. p. 245®/706 mm., with an aromatic odour. 
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solution in concentratocl sulphuric acid has an orange colour with 
. jrreen fluorescence. 

!i»c acid, OEt-OjHjAc-O-CHs-COjH, 


crystallises in needles, m. p. 138—139“, and i-cthmij-2- 
C^H ,0,, is a colourless oil, b. p. 2677718 mm. 

'o : i-dimcthoxyphmoxyacetic acid, 

CcHjAc(0Me)j-0-CIIj-C0jH, 

obtained from gallacetophenone methyl ether, has m. p. 104 — 106°, 
and 5 '.Mimethoxii- 2 -methylcoumarone, CcHj{OMe) 2 <^jj^>CH, has 
b. p. 278—2797703 mm, J. J. S. 


Derivatives of 2-Styrylooumaron6. J. Abelin and Stanislaos 
ton Kosianecki (8er., 1910, 43, 2157 — 2162. Compare preceding 
abstract) — ^-Cinnamoyl-^-mcikoxyjdmmxyacetic add, 

CHPh:CH-C0-CaH3(0Me)'0-CHj-C02H, 
obtained by condensing benzaldehyde and 2-acetyl-5-methoxyphenoxy- 
ncetic acid (Abstr., 1909, i, 319) in the presence ot alkali, crystallises 
from alcohol in colourless plates, m. p. 166—167°. The ethyl ester, 
CjjHjjOj, forms colourless needles, ra. p. 89°. 5-Metlioxy-2-ityryl- 

emmame, OJ^«'‘^e^3<L_}j.cH'(;iHPh’ 

heated with ■ jetic anhydride and sodium acetate. It crystallises from 
alcohol in colourless needles, m. p. 77 — 78°, and gives a bright red 
colour when moistened with concentrated sulphuric acid. 

5 : 2'-Dimethoxy-2-cinnamoylphf7U>x)/acetic acid, 

0Me-CflH,*CH:CH*C0*CgIl3(0Me)*0-CIl2-C02ir, 
obtained from o-methoxybenzaldehyde and 2-acetyl-5-methoxyphenoxy- 
acetic acid, crystallises from alcohol in yellow prisms or colourless 
needles, m. p. 128°. The etht/l ester, has m. p. 111°, and 

5:2'-dm6thox)/-2-Hyrylcouniarone,C^^11^^0^, cry&tallisesfrom alcohol in 
rhombic p'ates, m. p. 75°. 

5 ; '^'-DimthQxy'2-cinnamoylj)Jitnoxyacetxc acid, forms 

colourless needles, m. p. 142 — 143° ; its ethyl ester, C2iH220d' P- 

96°, and 5 : Z'-diimthoxy-'i-elyrylcimviaTone, C^gHjgOg, crystallises in 
needles or plates, m. p, 120 — 131°. 

^o'A'-Dimtihoxy-^-cinnmnoyl-phtnoxyacelxc acid has m. p. 162 — 163°; 
its tthyl ester has ni, p. 117°, and b'.^-dimelhoxy-^siyrylQOumarone 
has m. p. 126°. 

5 ; 3' ; i'-Trimethoxy-^-cinnamoylpIxenoxyactlic acid, 

CgHg(OMeV0H:CU'CO*C6llJOMej-O-CH,-C02U, 
obtained from veratraldehyde, crystallises in plates, m. p. 175°, and 
gives a dark red coloration with concentrated sulphuric acid. The 
tthyl ester, crystallises in yellow plates, m. p. 129 — 130°, 

and 5:3': i' 4rimeikoxy-%8lyrylcoumaToxiey Gj^H^gO^, forms colourless 
needles, m. p. 106°. Its solution in sulphuric acid has a magenta-rod 
colour. All attempts to transform this compound into a trimebhoxy- 
dihydroj^obrasan by ring formation proved fruitless. J. J. S. 


Formation of Pyrene from Thebaine. Martin Frkund {Bex\ 
1910, 43, 3128 — 2130). — ^The formation of pyrene from thebaine is 
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confirmed (compare Freund, Abstr., 1897, i, 496). Pyrene is fom. 3 * 
not merely when the alkaloid is distilled with zinc dust, but also 
it is reduced with hydriodic acid and red phosphorus. The latter f 
^invalidates to a large extent Pschorr’s criticism (this vol., i 
the author’s formula for thebaine. j j g 

New Preparation of l-Alkylpyrrolidines. Kael L 6 in 7 ,„„ 
{Ber.j 1910, 43, 2035 — 2048. Compare Abstr., 1909, i, 830).-.-'rij 
method previously described, bromination of an amine at the nitro? ^ 
atom and elimination of hydrogen bromide by means of concentrated 
sulphuric acid, has been extended to the preparation of l-inetb 1 
S-propylpyrrolidine and of 1 : 2 'dimethyl-, l-methyl- 2 -ethyl-, and I -V 
dimethyl-pyrrolidines. Attempts were made to extend it to such amines 
as would yield piperidine derivatives or four-membered rin^s hut 
without result. ° ’ 

[With Curt Fkevtag.] — B-Uethytamino-n-heptane, prepared from 
methylamine and dIpropyl ketone, and subsequent reduction, has 
b. p. 148^ 077 ; the auricfUoride separates in well formed 

yellow needles, m. p. 99®; the platinichloride forms orange plates 
m. p. 193 — 195®; the picraU separates in long, light yellow needles' 
m. p. 96® ; ^be kydrocldoridt is very hygroscopic. 

\-Methiil'%propylpyn'olidine is a colourless liquid, b. p. U 6 --] 47 °/ 
761 mm., O'SIS. The picraU forms yellow needles, m. p. 124° : the 
plaiinkhloride forms orange plates, m. p. 145—146®; the aurkUmj^i 
also forms yellow plates, m. p. 76®. The eihochlm'idi gives a 
cUoride, orange plates, m. p. 236—227®, and an easily decomposed 
yellow aurichlcride. 

MithyUviHmylamiM has b. p. 1 16 -118®, 0738 ; the pkraU forms 

yellow needle^, m. p. 119 — 120®; the hydrochloride forms needie.s, 
m. p. 181 — 182®; the platinichloride separates in yellow needles, 
m. p. 171 — 173®; the awric/t/oWde is a yellow oil. It could be con- 
verted into l-methylpiperidine in the manner described. 

^-Melkylamino-n-butane has b. p. 78 — 79®, 1)^^ 0 74 ; the aurichhridt 
forms yellow needles, m. p. 58®; the platinichloride forms dark orange 
crystals, m. p. 1-51®; the jncrate forms light yellow needles, m. p. 18°, 
No ring compound was formed on heating the brominated amine with 
concentrated sulphuric acid. 

[With Marian Ldkowsky.] — M ethylisoamylamme (compare Stoeiaier 
and Lepel, Abstr., 1896, i, 663) has b. p. 108 — 110®, Df 07428; hydro- 
chloride, m. p. 181®; platinichloride, m. p. 208 — 209®; auricliloride, 
needles, m. p. 68 — 70®; picrate, m. p. 112®. 

1 '.^-Dimethylpyrrolidine has an odour of piperidine, b. p. 96—97°, 
^^’0792. The picraU shows dimorphism, separating first iu long 
crystals, m. p. 181 — 182®, which chauge when kept in alcoholic 
solution into granular crystals, m. p. 1 10 — 1 15® : these on recrystalli«i- 
tion give the le.-s fusible variety. The hydrochloride is liygroscopic ; 
the plaiinichloride forms garnet-red, granular crystals, m. p. 58 - 99 ; 
the aurichloride crystallises in characteristic, feathery, interlaced 
needles, m. p. 137°; the mercuri<^oride has m. p. 200 — 201®. 
ethiodide is a hygroscopic, colourless powder ; of the ethochlt/i'ide the 
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KlaiinkUoridt has m. p. 243—244° (decomp.) ; the aurickloride, m. p 
300-201°. 

[With Waldemar Bobilopp. j — ji-MelliyUimino- n-j^eniane, froin 
Hjethylamine and meth}'! propyl ketone, is a colourless, mobile liquid, 

p 103 104°/754 mra.,D®*0'747. The forms yellowish- 

red ueedles, m. p. 137*5°; the auricfdorhle is an oil; the picrak forms 
broad needles, m. p. 77 — 78°. It is readily converted into 1 i jpdi- 
methylpyrrolidine, of which the picrate has m, p. 233*5°, and the 
platinickhride of the etkochloride, m. p. 249° (decomp.). 

y-Mtthylaminohexane is a transparent, mobile, strongly basic liquid, 
b. p. 126— 1287754 mm., 0*761. The platinichloride is a flesh- 
coloured powder, m. p. 162 — 163°; aurichloride and picrate are oily. 

}-Methyl-2-ethylpyn'olid{ne is a transparent, strongly basic liquid, 
b. p. 122 — 1237762 mm., 0'8I24. The plaiinichl(yi-ide forms inter- 
grown needles, m. p. 210 — 211°; the auricfdoride, well formed needles, 
m. p. 112°; ihQpicrat6j golden-yellow plates, m. p. 170°. The plalmi- 
chlmdi of the ethochloride begins to decompose at 243°, m. p. about 
200°. E. F. A. 


Synthesis of S-Methylconidin© and of Derivatives of 
2'Methyl-6-ethylolpiperidine. Karl Loffler and Hans Remmler 
[Her,, 1910, 43, 2048—2059. Compare Kboigs and Hspye, Abstr., 
1903, i, 850* Ldffler and Thiel, Abstr., 1909, i, 182). — By the con- 
densation Oi 2:6.IutidiDe with formaldehyde, 2-metbjl-Gethylol- 
pyridine, b. p. 126 — 128716 mm., and 2 : G-dietbyloipyridino, b. p. 
185—195716 mm., are obtained. The former, when reduced by means 
of sodium and alcohol, gives 2-meihyl-^-ethylolpiperidme ; the crude 
bafe has b. p. 226 — 232°, and is a mixture of steieoisoroerides. One 
form separates from ether iu glistening, rhombic crystals, m. p. 95 — 96°; 
the aurichlcn'ide has m. p. 104° ; the plalinichhride forms broad crystals, 
ni. p. 180—181°; theptcraie has m. p. 127°. The stereoisomeride was 
obtained as a viscid syrup, of which the picrate separates in long 
needles, m. p. 187°; t\iQ aurichloride has m. p. 99 — 100°; ihe platini- 
chloride forms short, granular crystals, m. p. 198 — 199°. 

2-Mfcthyl-6 -ethylolpiperidine has very little poisonous action. 
Attempts to resolve it into optically active modifications by means of 
tartaric acid were not successful. 

When heated under pressure with fuming hydrochloric acid and red 
phosphorus, a hydriodide iodide is formed, crystallising in colourless, 
short needles, m. p. 192—193°. On warming with sodium hydroxide. 


this ia converted into h-imikylcomdim^ ntjV vi^ ntT^> ^ colour- 

CH2*t/HAle‘N — CHg 

P* 156°, 

‘ ■ ,^56 joicraii forms large, pr inted needles, m. p. 23i°; the 

(^richloride is amorphous, m. p. 191 — 19*2°; the platinichloride forms 
road needles, m. p. 198° The ethiodide has m. p. 202° (decomp.) ; 
^^^ylalimcUoride of the ethochloride has m. p. 210*5°. 

_ y action of phosphorus pentachloride on 2-metbyl-6 ethylol- 
ppeii ine, 2-'>nethyl-^-vinylpiptridine is obtained ; the colourless, 
“o6]le liquid has b. p. 150° D" 0-8381. The hydrochlw'ide forms 
less, slender needles, m. p. 242*5-213°; after crystallisation of 
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ibe salt, the mother liquors become an intense red colour after a t' 
The mcraie crystallises in tabular plates, m. p. 123°; the plaHnuhl!^f 
in long needles, m. p.' 176° 

Chromic acid oxidises 2-methyl*6>ethylolpiperidine to 2-neth 
pipmdyl-Q-acgtic acid, crystallising in colourless, matted needles m ^ 
219—220°. The hydrochloride crystallises similarly, m. p. 192l-20Ra 
(djgjnp.); the auricAZortfis forms needles, m. p. 129 — 131°; 

granular crystals, m. p. 207°. * 

2 : ^‘Diethylolpiperidine is obtained by reducing diethylolpyridine ag 
a viscid- oil, b. p. 168 — 169718 mm,; it crystallises in reniform 
aggregates. The picrala has m. p. 136°. 

On acetylating 2-methyl-6-ethylolpip6ridine with warm acetic 
anhydride, a diacetate is formed, a colourless, viscid liquid b. u 
190 — 200725 mm., DJ® 1*703; the two acetyl groups are probably 
attached to nitrogen and in the side-chain respectively ; both are hydro- 
ly8|^ by \% alcoholic hydrochloric acid. Acetylation in the cold with 
acetic anhydride gives the monoacetaie, b. p. 105 — IIO725 turn, a 
mobile, colourless, strongly alkaline liquid, wliich forms stable salts 
and therefore is acetylated in the side-chain. The aurichloride crystal- 
lises in reniform aggregates, m. p. 118°. It was not found possible to 
cause this acetyl group to wander Lo the nitrogen atom. E. F. A. 


Stereochemistry of. Quinquevalent Nitrogen. iJUx Schoi.tz 
(Ber., 1910,43, 2121—2126. Compare Abstr., 1904, i, 1044 ; 1905, 
i, 296, 473; 1908, i, 678; Scholtz and WassermanD, 1907, i, 340; 
Voss and Gadamer, this vol., i, 415).— Two stereoisomeric quaternary 
ammonium salts are formed by the union of allyl iodide ^Yith ci/-6- 
phenyl-2-methyl-l ethylpiperidiDe, and from these quaternary salts 
well defined, crystalline isomeric platinicblorides have been prepared. 

Stereoisomeric quinquevalent nitrogen compounds of the type 
l^a^bcd have been prepared by condensing o-xylylene bromide with 
2-phenyl-6-methylpip€ridine (compare Abstr., 1898, i, 565), These 
compounds differ from the stereoisomerides described by Asehan 
(Abstr., 1904, i, 350), as they contain only one nitrogen atom. 

‘Q-P/tenyl-2-viethyl-\-propylp'iperidine, 

pared by boiling 2-pbeDyl*6-m©thyIpiperidiDe (Scboltz and Miiller, 
Abstr., 1901, i, 41) with n-propyl iodide and potassium hydroxide, is a 
colourless liquid with a basic odour, has b. p. 264 — 265° (corr.) and 
Df 0*9101. It combines with benzyl iodide, yielding an oily 2-phenyl- 
benzyl-^‘methyl‘ii’propylpiperidin{um iodide, CjiHgoNI, from which only 
a small amount of colourless crystals were isolated. 

^ ^-Pkenyl-^-meUiyl-X-ethyl-Vallylpiperidinium iodide, 

exists in an oily (a) and a crystalUne (jS) form. The latter forms 
colourless prisms, m. p. 198° The a.-pUiiinichhride, {C|yHj^N)^PtClg, 
crystallises in orange-red needles, ra. p. 211° (decomp.); the isomeric 
compound forms similar needles, m. p. 223° The two hydrochhndxi 
are deliquescent solids. The a-awricldoTide is an oil which solidifies 
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• resinous mass, and the p-auricUoride, CijHjjNAuCl^, crystallises in 
llden, yellow needles, m. p. 136“ _ 

“ ^,^.]>f^yl.\-o xylylme-6-melhylpiperidmium bromide, 

crystallises from water in rhombic prisms, m. p. 226°, The /3 -coim- 
Mwl separates from solvents as an oil which solidifies when rubbed ; 
it has m. p 228°. The a flatiidekloride has m. p. 238°, and the ;8-oom- 
. p. 259°. The aurichlorides are oily. J, j. S. 


An Aoetato-Pyridine-Iron Base and a Very Basic Pyridine- 
containing Ferric Acetate. Rudolf Weinland end E. Gussmasn 
[Ber., 1910, 43, 2144—2149). — By the action of pyridine on the acetate 
of the hexa-acetato-triferri-base (Abstr., 1909, i, 872), brownish- 
yellow salts have been obtained containing 


(OAc)., 


FejlCsHcN)^ 

OH _ 


(OAc), 


r, 


two atoms of iroo and two molecules. of 
pyridine in the cation. 

The acetate (annexed formula) is obtained 
by leaving 20 grams of the monoacetate of the hexa-ttcetato-triferri-ba^e 
in contact with 50— 60 grams of anhydrous pyridine at the ordinary 
^ . J temperature. The monoacetate dissolves, and 

F (C^H N1 acetate of the acetato-pyridine-iron 

j ^ base separates as a brownish-yellow powder, 

L consisting of microscopiefour-and six-sided pUtes. 

The iodide (annexed formula) separates as a brownish-yellow 
precipitate when a saturated solution of potassium iodide is added 
to the freshly prepared solution of the acetate. The thiocyanate, 
|- (0Ac) 3 -) r (OAc)3 - 

Fc,(C,H,N), (ONS), -b Fc,(C,H,N), 

■ L OH _^i L OH 

separates as a cbocokte-brown powder on the addition of a saturated 
solution of sodium thiocyanate to the aqueous solution of the acetate. 
Under the same conditions, a saturated solution of potassium perman- 
ganate gives a rose-red precipitate of the permanganate, 


(OAe)^. 


OAc 

CNS’ 


i" (OAc), n 

(OAc), n 

1 Fe,(C,HjN), .MnO,-4 

F%(C5H,N), ( 

L (OH), _! ! 

OH 

5 grams of pyndine are added to 30 c,c. of 


12% solution of 

the monoacetate of the hexa-acetato-triferri-base {loc. cit.) and the 
solution maintained at a temperature not exceeding 15® dark red 
crystals of a pyridine-containing basic ferric acetate, 
Fe^O(OH)(OAc)3-C,H5N, 

separate after some hours, A copper-red acetate of a pyridine- 
wntaining acetato-iron base has also been obtained, but requires 
further investigation. T S P 


Derivatives of Tetrahydroquinoline. III. Ketones and 
cida of Tetrahydroquinoline and of Tetrahydro-o- and yj-tolu- 
nS'q?’ Kuhckbli. {Ber. Devi, pharm. Ges., 1910, 20, 

a»( 1 ti interaction of l-acetyltetrahydroquinoline, chloro- 
J chloride, and aluminium chloride in carbon disulphide leads to 
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the formation of \-actiyl-^-<Mwo(Ketylle^a3iydroqu\nQlin6, 

m. p. 137°, which is converted into ’^-aottylteirahydrofiuindin^A 
earhoxylic cfcid, m. p. 187°, by hot alkaline hydrogen peroxide, into 
iriniirotelrahydTQqvkinolmat m. p. 152^', by concentrated nitric ncid ond 
into \-attlyl - ^-chlorohromoacelylUtrahydroquinolim, m. p, ijgo , 
bromination in glacial acetic acid ; the last-mentioned compound i 
oxidised to the preceding acid, m. p. 187®, by alkaline hydrogen 
peroxide. The hydrolysis of l^cetyl-6-chloroacetyltetrahydro(jiiinoline 

by 20% hydrochloric acid on the water-bath yields ^'chloroacttylitita. 
hydroquinoliney m, p. 123 — 124®, an alcoholic solution of which at 
5 — 40® is converted by nitrous fumes into the nitrosoamine, m. p, 
l-Actiyl-^-hromoiuetyltetraJiydroquinoli'ne has m. p. 134°. 
l-Acetyl-6-methyltetrahydroquinoline is not only attacked more 
readily t^n l-acetyltetrahydroquinoline by cbloroacetyl chloride or 
bromoacetyl bromide, but reacts even with acetyl bromide itself 
which is not the ease with l-acetyltetrahydroquinoline, U.])i. 
acetyl-^ methyltetrafiydroquhiolhie has m. p. 160®. l-Acetyl-Uhloro- 
acetyl ' meihyltetr^ydroquinolmef m. p. 132®, and \-acetyl-]-hroim- 
acetyl-^ methyltetrahydroquinoline, m. p. 128®, are obtained in the same 
manner as 1 - acetyl-6-chloroacetyltetrabydroqniDoline, and are con- 
verted into the following substances by reactions similiar to those 
mentioned above : l-acetyl-Q-viethyUetrahydroquinolwecarboxijlic acid, 

m. p.'201®j chhroacetyl-^-methyltetrahydm- 

iM AC vJl.) 

quiiioUm, m. p. 122°, {kydrochloi'ide, m. p. 218°); \ - aeelyl-Ullm' 
bremoacetyl-^-iMlkyllelrnhydroquinoline, m. p. 143°; when heated with 
concentrated nitric acid, l-acetyl-lchloroacetyl-6-methyltetraliydro- 
quinoline yields a suhUance, m. p. 250° (decomp.), which is probably a 
nitropiperidinecarboxylic acid. 

The following derivatives of 1 -acetyl •8-methyltetrahydroquinolicie 
are obtained by similar processes: X-aceiylA-ddm'oaxetyU'^-mtlhyMf^ 
hydrcquinoliiie, m. p. 120°; \-acetylA-b^'omoaceiyl-%-'iMthyltfinihfln- 
quinolive, tn.^p. 125 — 126® ; \ acetyl- 8 - melhyltetrahydri^V'i'Mii^f- 
earhoxylic acid, m. p. 108°; the acetyl group cannot be introduced 
into l-acetyl-S-methylletraliydrcquiDoline. 

Method of Preparation of a-Benzoylated Phenylhydrazinea. 
Georq Lockemann {Ber., 1910, 43, 2223— 2230).-LcckeTiiann and 
Liesche (Abstr., 1905, i, 570) have shown that by tlie action of 
benzoyl chloride on phenylethylidenehydrazhie in presence of dry 
pyridine, a-benzoyl-a-phenyl-jS-ethylidenebydrazine is obtained. It is 
absolutely necessary to exclude all traces of moisture, otherwise 9 
ethylidene group is eliminated, and di- and tri-benzoyl derivatives aW 
obtained. Using dry pyridine, it is possible to benzoylate 
tw- and p-nitro- and p-cliloro-benzoyl chloride, but not wi 
o-rntro-derivative. • ■ + the 

The action of excess of mineral acids in cold solution ehmina ea 
ethylidene group from these hydrazines as aldehyde, and the ea 
c^-^Dzoylhydrazones are obtained. 
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[With Th. LoBENsms, H. Ekde, and F. HEBOLD.]-a-Bmzoyl-cL- 
pheiiyl-iS-ethylidBnehydrazjne forms colourless, rectangular plates 
p. 90 - 91 °. It gives o-benzoylphenylhydrazine (Michaelis and 
Schmidt, Abstr., 1887, 820), m. p. 70°; the hydrochloride forms 

colom-Iess needles, m. p. 202°. 

a-f-NilnUnz<>yl-a-phmyl-p-elhylidemhydraziiu crystallises in light 
yellow prisma with pointed ends, m. p. 116—117°; alcoholic hydrogen 
chloride converts it into the hydrochloride of CL-f-mlrohm.ml- 
a.phenylhydrmine, also crystallising in light yellow needles. whM 
sinter at 183°, m. p. 196—196° (decomp.). The free base forms 
light yellow, lustrous crystals, m. p. 141-142° ; the acetyl derivative 
a-patrobmzoyl-^-acetyl-a-ylKnylhydraiine, separates in light yellow 
crystals, m. p. 184 — 185®, ® ^ 

cm-Mrobenzoyl-a-phnyl-^^ylidemshydraiineiormsyonowish-white 

plates, m. p. 1 24-125°; o m-ntirobemoylphcnylhydraiine forms yellowish- 
white, 6i.x-edged plates, m. p. 123-124°; the hydrochloride crystal- 
lises m yellowish-white, pointed needles, m. p. 176—177° (decomp 1 

c-p-Chlorobenzoyl-ophenyl-^-ethylidenehydrazim was obtained ' in 

yellow, short, rhombic crystals and in colourless, reniform prisms, 
both m. P. 90-91°. On keeping, the colourless prisms slowly change 
0 the yellow stable form; on crystallisation, the labile, colourless 
forms are the first to separate. 

When moist .re is present, ^-cUorobenwic anhyMde is obtained 
mstead of the foregoing; it crystallises in lustrous, long, colourless 
prisms and needles, m. p. 193 — 194®. ® 

i-f-Chlorohemoyl-a-phenylhydracine forms colourless rhombs with 
pointed angles, m. p. 128-129°. The hydrochloride crystallises in 
colourless, lustrous needles, m. p. 192—193°. E F A 

Syntheses of Polypeptides. Derivatives of Pyrrolidone. 

2^551 Akikazu Swa {Ber., 

eht.;;, u 1 chloride can be 

obtained by the action of th.onyl chloride or of a mixture of acetft-- 
jloude and phosphorus ^ntachloride on the acid, and condense 
wf t***^^,l yielding ethyl pyrrolidonylylycine’ C-H, 0 N 

alcohol in-colourless needles, m. p, 13V(ooiTf 
concentrated hydrochloric acid, tL ester yields 
the hydrochlorides ol glutamic acid and of glycine estor ^ 

hnolidonylgbjcine, ^q 1 .^’^>CH-CO-NH-CH 2 -CO,H, can be 

Viehls t* ’ ^ ‘n slender needles, m. p. 168° (corr ) and 

yields a hygroscopic copper salt, (CjH,0,N,),Cu,2H,0. J J. S 

(Iiw!"l910 Series. Ludwig Kalb 

t|uinacriilnno A- ' ^^^®~^214).— By the oxidation of the yellow 
"ith lead oxit'TJTnd-ff^ UHmann and Maag (Abstr., 1906, i, 459) 
“»<luinonedi.imine, dehyT^l'^H^" “ 
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is obtained, which has a remarkable greenish dark-blue col 
solution. ® 

It may be regarded as derived from quinonedianil 

c.h,-n:ca;n-CsH,. 

which ie orange-red ; the colour is deepened to blue by the 
of the two acridone rings. The corresponding compound with bat™^ 

acridone ring, dthydro-i-anilinaamdom, IH'P tr 

JN 6 S’ '-’gttg, 

obtained by the oxidation of S-anilinoacridone with lead o\\a^ • 
dark red. ’ ^ 

Dehydroquinacridone, like dehydroin^digotinj has a strong oxidisin 
action, and liberates other quinoues qnd quinonedi-imines from tlieir 
hydro-compounds, and oxidises indigotin to dehydromdigofcin. Tijg 
oxidising power may be determined by titration with ethereal quiuoi 
solution, the colour changing from blue through green to yellow It 
liberates chlorine from cold fuming hydrochloric acid. 

2-AnLliDO(lehydroacridone does not possess such marked oxidisin? 
powers, bub oxidises quinol to quinone. ® 

Dehydroquinacridom crystallises in bluish-black, hexagonal plates 
It dissolves in sulphuric acid with decomposition, showing a brownjgli! 
yellow coloration and green fluorescence. 
i'-Anilhiodiphenylamine-2-carboxylic acid, 

COjH’CgH.'NH’CjH.'NHPh, 

prepared by the condensation of ;?*amiD 0 diphenylamiD 6 with o-chloro- 
benzoic acid, crystallises in pale yellow plates, m. p. 199° (green 
coloration and decomp.). The colourless solution in sulphuric acid 
gives a cherry-red coloration with traces of nitric acid. 

2'Anilinoacridon4, prepared by warming the above compound with 
sulphuric acid at 85°, forms yellow, crystalline crusts, m. p. 303—305®. 
The solutions are yellow and fluoresce green ; that in sulphuric acid is 
faintly red, and has an intense blue fluorescence. The hydroddoriit 
forms long, red, prismatic plates, which change to yellow at 250°. 

%Anilinodehydroacridone forms long, pointed, blackieh-browii plates, 
which partly jttielb at 145°, decomp. *280°. It dissolves and decomposes 
in sulphuric acid with a reddish-brown colour and blue fluorescence. 

E. F. A. 


Derivatives of Imlnazole [Glyoxaline] and Histidine contain- 
ing Iodine. Hermann Fault [Ber., 1910,43,2243—2261. Coojpars 
Pauly and Gundermann, Abstr., 1909, i, 71). — It has been shown forth- 
iodoglyoxaline that all three carbon atoms in the ring can fix iodine, and 
the preparation of a hydrochloride showed that no iodine was attached 
to nitrogen. This constitution is now confirmed by the preparation 
of a silver compound and of an JA-ethyl derivative, and, further, by the 
continued action of iodine and alkali, leading to the formation o 

l‘,2:^‘,b-tetraiodoglyoxaU7ie, In addition, i:54i-ioi<i 

L* I W . T 

%mt(hylglyoxaUne, from 2-m6thjlglyoxaline, 1 ■,i-.5-tri-iodo-i-’iK^‘^ 

hlV® 

glyfioailine, and l-wdo-2 : 4 1 ^-trimethylglyoxaline, 
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Iireoaied bo aa to allow of a compariaon betweeu glypxalines 
,„ntiiirang iodine attached to C or N. 

^The O-compounda are more soluble, more definitely crystalline, they 
, metallic and acid salts, and melt without much loss of iodine. 

"ae N-oompounds are sparingly soluble in indifferent solvents, form 
fine powder without crystalline structure, give no salts, and explode 
\ bearing, giving iodine vapour and leaving a black residue. 
™ 2 ' 4 ' 5 -Tri-iodo-l.ethylglyoxaline, when boiled with sodium hydroxide, 
develops a strong odour of ethylcarbylamine. 

Tetraiodoglyoxaline when heated decomposes at 1 60° into iodine and 
abkck residue, which contains all the nitrogen, and about 26% of the 
iodine of the original substances. This iodine is not removed until 
the residue is heated to 400°, when it has the composition CjN^. At 
a temperature near a red heat, above 500°, this in turn decomposes to 
carbon and nitrogen. This behaviour is similar to that of cyanurio 
iodide, CjNglj, studied by Klason (Ahstr., 1886, 1001). 

Three derivatives of histidine, namely, benzoyl- and p-nitrobenzoyl- 
histidine and i-histidine anhydride, have been iodised ; in each case 
two iodine atoms become attached to carbon in the glyoxaline nucleus, 
and the compounds are regarded as derivatives of the unknown di-iodo- 
N — €I 

histidine, ’ 

Preparatiou of the disUver salt in the case of tetraiodohistidim 
anhydride prored the nitrogen groups to have no iodine attached 
to them. ^ , 

Iodine is the more easilj introduced into glyoxalines the more basic 
they are; thus, 5-methylglyoxaHnc decolorises nearly 7/1 0 mol. iodine, 
glyoialioe only about 1/7 mol. Histidiue*and histidine anhydride 
behave much as glyoxaline, but the introduction of acyl re^idue8, 
causing the bases to react acid towards litmus, almost destroys the 
power of taking up iodine. 

The amount of iodine absorbed by sturine corresponds almost exactly 
dth that required by the histidine contained in sturine. 
Tri-iodoglyoxallne in small doses causes a marked quickening of the 
reathiug and of the pulse. 

^'A-.b-Trhiodo-i'ethylglyoxQline forms colourless crystals, m. p. 

U~142". 

1:2:4; b-Tetraiodoglyoxalineis a colourless or yellowish-grey, odour- 
jss powder, decomp. IGO®. 

^‘•^•Di-iodo-^-methylglyaxaline crystn-llises in centimetre-long, thin, 
astrou.s prisms, m. p. 199®; it dissolves in acids or alkalis, forming 
ilts. 

1:4: ^-Tn-iodo-%me(liylglyoxali'M is a greyish-yellow, insoluble 
owder, decomp. 160® 

l-/o(io-2 : 4 : hdnmeihylglyoxaliM is a cream-coloured, dust-like 
•^wder, m. p. 134® (decomp. and blackening), 
heczoylhistidine has m. p. 249®(Fiankel: 230®). 

^n^oyldi-wdohistidim is a colourless, chalk-like powder, m. p. 
^ io an evacuated tube. 

V'^drobemoyldi-iodohutidim has m. p. 172® (decomp.). Like the 

X X 2 
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;?'foregoiog, it gives an orange-red coloration with diazobenzenesulnh ■ 
acid and sodium carbonate, and forme a salt. ^ 


T^raiodohisiidine anitydridu crystallises from alcohol iu g. 
of minute, rectangular plates, m. p. 240“ (in an evacuated tufilu 
dark liquid. ' 

The compound is amphoteric, and dissolves in both acids and albr 
it reacts with diazobenzenesulphonic acid, dissolves in cold 
'acids without decomposition, and on heating with sulphuric acid ffir ^ 
iodine vapour at 150^ The distlv&r salt is at first colloidal* })t,t 
subsequently flocculent ; it explodes on heating. ’ 

Reduction by means of sulphites converts tetraiodohigtidiue 
anhydride into the rft-wdo-compound ; this forms a ^^^icroccyRtalline 
powder, m. p. 245° (decomp.). 

Iodine is without action on alanine anhydride. p ^ 


Carboxylic Derivatives of 3-Methyb and S-Pbenyl-fi chloro- 
pyrazole. August Michaeus and Omar Schmidt (fie/., 1910 ^ 
2116 — 2120),— Only a few pyrazole compounds containiog acid groups 
attached to N have been prepared previously (compare Thiele and 
Heuaer, Abstr., 1896, 1 , 340). Such compounds can be obtained by 
condensing the sodium derivatives of 5-chloro-3-methyl- and 5-chioro* 
3'phenyl-pyrazole with the esters of balogenated fatty acids. 
^’CUoro-Z-mUh.ylpyrazoh' Vjrropionic a«d, 

^prepared by heating 5-chloro*3-methylpyra2ole and ethyl ^-iodo- 
propionate with alcoholic sodium ethoxide on the water-bath for 
several hours, forms compact crystals, m. p. 94®. When heated 
above its m. p., the acid yields 5-chloro-3-metbylpyrazole and acrylic 

acid. 

The ammonium salt crystallises with lEtOH; thesorfmHi salt, 

OjHsN2Cl*CO.,Ka, 

.forma small needles; the 6ariwm salt, (C 6 H 3 N 2 Cl'COj), 2 Ba,SH,A 
crystallises in colourless plates; the silwr salt form^ a curdy pre- 
cipitate ; the ethyl ester, CgHgN 2 Cl*C 02 Rt, forms a palo yellow oil ; the 
rMthiodidey CflHgNjCl'CO.,H,Mel, forms colourless prisms, in, p. lif, 
and the metkiodide of tbo ester has m. p. 1 36°. 
h-Chloro-i-l)Toino ?> meiKylpyrazoh-\-propioix\o acid, 

obtained by brominating the previous acid in glacial acetic acid, foriiii 
compact crystals, m. p. 113°. 

b-{]hloro-Z-m6thylpyra^UA-aceiic acid crystallises in colour!^ 
needles, m. p. 199° ; the ammontum salt crystellises with l£tiOH;t 
sodium with 2-5H20, and the 6ari«7u with SHjO. The ethyl este^ 
a pale yellow oil ; the metkiodide huB m. p. 156°, and the mdim 
of the ethyl ester, m. p. 130°. 5-C*Ador[)-4-6fcwio-3-j«6f/ty^|^l/’^ 

l-acefi <5 acid, CjH.NjClBrCOjH, crystallises in nacreous plates, m. F' 

197° 

Ethyl b-chlorO'Z-mthylpyrazole'hcarboxylate, 
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is a colourless oil, b. p. 127“/18 mm. ; the free acid cannot be isolated, 
as it decomposes immediately into 5-chloro-S-metbylpyrazole and carbon i 

dioxide. 

5-Cifoi'«-3-pA«nylpj(raco<«-l-aMftc add, CjjHgNjCl-COjH, forms 
colourless needles, m. p. 166°. The sodium salt crystallises with 
4 aHjO, and the barium salt with THjO. Its d-Jromo-derivative, 

C H,NjClBr-COjH, forma colourless needles, m. p. 169“ 

‘ 3 . 3 . S. 

Pyrinea of 1 : S Dimethylpyrazolone. August Michaeiis and 
Ai'gcst Lachwitz { Ber ., 1910, 43, 2106— 2115).— 5-CWoro-3^)i««ivf- 
^ NH-CCl ,, , . . 

pyrazoUt prepared by tneaction of phosphoryl chloride 

on S-methylpyrazolone at 150°, forms needles or rhombic crystals, m. p. 
118“ b. p. *258°, and when heated at 140° for six hours with 
' phosphorus pentachloride, yields 4 : 5-dicldoro-3-methylmrttzole 

VMe-CCI’ 

which crystallises'in felted ncedle.«, m. p. 1 28°, and is insoluble in acids. 
b-CUoro-i-bromo-S-mAylpyrazole, CgH^NgClBr, obtained by the action 
of bromine on a glacial acetic acid solution of the S-chloro-derivative 
crystallises in glistening needles, m. p. 140°, and yields a perhrcmiie 
O^HjNnClBrj, iH. p. 186°. ^’Chloro-i-iodo-Z-methylpyrazolone, 1 

C^HgNjClI, 

also forms glistening needles, m. p. 152°. 5-CUoro.\.btmtmsulpl>onyl- 
Z-miiltylpyrdZQhiit, forms colourless crystals, m. p, 

67°, and with bromine yields the d-Arowo-derivative, m. p. 117°. 
b-C'hlm-l :3-dimethylpyrasole methiodide, pre- 

pared by heating S-chloro-S-molhylpyrazole with methyl iodide and 
alcohol at 100°, crystallises in colourless needles, m. p. 240°. The 
siethobromide has m, p. 276°, and the iiieUwchlorids contains 3H»0- 
and has m. p. 230“ or 252® anhydrous ; the platinichloride, 
(CoH^NgCO^PtClcHgO, 

terms red, compact crystals, m. p. 243°; the marcuriahloride, 

, CpIIjoNjCljiHgCL, 

colourless plates, m. p. 136°, and the picrats, 

, „ CgHjgK t!l,aH 30 -N., 

pale yellow needles, m. p. 132°. 

m.^p^l86° ^ cfAiodirfe forms colourless plates, 

‘‘I"®®"® ‘he methiodide, or 

mcthochlor.de, y.eldrng 2 ; 6-oxido-l : 2 : 3-trimethylpyrazole (1-methyl- 

Bpoml r’ 1^06, i, 893), The eorJe- 

^ /SJIe-^” compound, 2 : 6-sulphilo-l : 2 : S-irimethylpyrawle, 

''y ‘*‘® action of sodium sulphide on 

.00— methochloride, contains l-SHgO, which it loses at 
> When anhydrous it has m. p. 147°, and hydrated, m. p. 83°. 
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The hydrocUoride, C5H,|,N^,HC1, forms large prisms, .which del' 
in the air ; the ptatmiAlorida, (CjH,(|N,S) 3 HjPtCl 5 , forms s 
* brown, amorphous powder, which decomposes at 320“ ; the / 
forms slender needles, m. p. 168“ 

4-j5romo - 2 : 5-auIphido -1:2: ^IrimethylpyrazoUt OgH If Opg 

pared from the methiodide of 5-chloro-4-bromo-3-methylpvr 

crystallises in colourless needles, m, p. 221“ The tnoxide ” ™ 
CeH,„ 03 N^, 

can ha prepared hy passing chlorine into an aqueous solntion of s„, 
1:2; 3-trimechylpyrazole, or by the action of sodium sulphite on th 
methiodide of 5-ohloro-l : 3-dimethylpyrazole, and crystallises 
colourless- needles, m. p. 227“ (decomp.). The thiopyrine combines nia 
methyl iodide at the ordinary temperature, yielding the methiodid 

•SMe, as pale yellow, compact crystals, a p 

199“ ; the corresponding methoeldoridt contains 2H,0, and has a n 
130“; the platinickloride forms golden-yetlow needles, m. p, sjjo 
When the thiopyrine or its methiodide is distilled, the i^-compouni' 

5-mthylth<ol-\ : i4imthylpyraa>U, is obtained 

as a colourless oil, h. p. 243“; its plaiiniehloride crystallises in golden- 
yellow plates, m. p. 264“, and its mVoso-derivative, 

^CMe-C-NO’ 

forms dark green, glistening needles. When oxidised with per- 
manganate in acetic acid solution, the i)i-compound yields a sdfhm, 
CjHjjOjNjS, as colourless, glistening needles, m. p. 121°. 

2 : b'AnilC'l : 2 Z-trimethylpyrazoU [i-methylanilopyrint], annered 
formula, obtained by heating the methiodide or methochlonde ol 
NMe ohlorodimethylpyrazole with aniline at 124° for 
X I X two hours, forms compact crystals, m. p. 82°; itie 
-w- p N¥e stconglyalkaline, and rapidly absorbs carbon dioxide, 
I NPh I hydrocldwide, CjjH,gN3CI,2HjO, forms compact, 

N colourless -needles, m. p. 238“ when anhydrous ; the 

)iTi— A plalmichloride forms golden-yellow needles, m. p, 

207°; thepicrafc, (IjjHjjNjiCgHjOjNj, yellow ptisms, 
m. p, 129“; the chrmate, (C„H,jNj)2,HjCr20y, orange-yellow plates, 
m. p. 171“, and the oartmiale, CuHjgNj.HjCOj, a colourless powder, 

m. p. 102“ (decomp,). The melAiodids, NMel^Q^^.Qpp^C’NMePli, 
forms slender, colourless needles, m. p. 200“, and the propiodide, 
C.sH,gN3,C3HyI, 

compact crystals, m. p. 176“ When the methiodide is distilled unost 
reduced pressure it yields the ^-compound, 5-mtliylamlirw-l : 3-dmeii/ 

pyrazolt, ^'^Q^j.Qjj^C'NMePh, as a viscid, colourless oil, h f 

166“/30 mm. Its mirose-derivative, OijHjjONj, forms dark greet 
compact crystals, m. p. 135“ When the hydrochloride is distiliw 
under 30 mm. pressure, it yields methyl chloride and 

1 : Z4dmeihylpyrasoU, ®_^^^<!-NHPh, m. p. 95“ 

2 : 5-li^iiit-l : 2 ; Z-lrimelhylpyrazde {l-methyUmin<ipyr«>‘)i 
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tonnulii, obtained by heating S^ihlorodimethylpyrazole methochloride 
’ witlr aqueous ammonium hydroxide at 130°, forms 


NMe 

/I 

Nile I CMe 
INH I 
C==CH 


a yellow oil, and yields a kydrockloride in the form 
of slender needles, m. p. 258°. The aurichloride^ 
CgHjjNj.HAuCl^, forms golden-yellow plates, m. p. 
184°; the jjfaitntcA/oncfe, yellow needles, m. p, 210° 
The base absorbs carbon dioxide rapidly. J. J. S. 


1 : 2 Din^®thoxypli6tiaiithraphenazine. Ilie J. Pisovschi (^er., 

1910, 43, 2137 — 2144).—! : 2-Dimethoxyphenanthraphenazine, 

lias been synthesised from acetylvanillin by the following series of 
reactions: CHO'CBH 3 (OMe)-OAc CHO-C„H,(OMeXNO„)-OAc 
CHO'CsH„(OMe)(NOj)-OH -> CHO-CaH,(OMe)j-NOj -V 

CO2H-t!jH2(0Me)j'NO2 ^ 
NH,'C0'C,H,(OMe),/NO2 -^NH2-C5H2(OMe2)/N02 

1:2 3:4 

C,H,(NH,)2(()Me),->C,H,(OMe),<j^;VVy. 

A modification of Pschorr and Somuleanu’s method for the prepara- 
tion of acetylvanillin (Abstr., 1900, i, 178) is described. arfj-o-Nitro- 
veratraldehydr is best prepared by methylating o-nitrovanillin with 
meth;! sulphate and alkali ; it has m. p. 63°, and when oxidised in 
acetone solution with aqueous permanganate yields o-nitroveratric acid, 
m, p. 203°. 

The chlofide^ N02*CgH2(0Me)2*C0Ci [2:3: 4:1], forms slender, 
colourless needles, m. p. 73°, and th^ amttie, N02*C^H2(OMe)2*CO’NHg, 
crystallises from toluene in long, colourless needles, m. p. 172°, and is 
resistent towards hydrolysing agents. 

{^^D-Z-NilTO’i-amiThoUTatrole, N 02 *C^H 2 ( 0 Me) 2 'NH 2 , crystallises in 
red|Leedle8, m. p. 74°, -and exhibits dicbroism. When reduced with iron 
and acetic acid, it yields s.Ayveratrylmediamine, C^Hg(NH 2 ) 2 (OMe) 2 , in 
silver-white plates, m. p. 97° This base is much more stable than 
Moureu’s s-veratrylenediamine (Abstr,, 1897, i, 411). The halide salts 
form colourless needles, but their aqueous solutions have a cherry-red 
or reddish-violet colour. The base condenses with phenanthraquinone 
in the presence of acetic acid, yielding 1 :‘l-dir)\^l}^xyph€nanihraphAn- 
azimin yellow, felted needles, m. p. 174 — 175°. Its dilute solutions 
have a green fluorescence. The hydrochlo^'ide and hydrobroinide are 
red; the hydriodide, brownish-black, and all three are hydrolysed 

J, s. 


Semper have shown (Abstr., 1904, i, 54; 1908, i, lU 
^ dinitrosacyls probably have the endoxyfurazan or furoxa 

lather than the glyoxime-peroxide configuration, 

1898, i, 696) from t 


N-O-K'' 

"fhe conclusions drawn previously (Abstr., 
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.reactions of fheso compounds are now rMonsidered in ti i- 
iWicland and Semper’s work. F ® “ght of 

[With H, CoovnsT.]— Diphenyldinitrosacyl, prepared bv Hnii 
method (Abetr,, 1893, i, 205), when heated in ethereal 
p-bromoaniline (2 mots.) gives dark brown needles, decomposi 
126°, of hemoyl-’p-bromoanilirwfurazan, probably aocordinff 
following scheme ; ° 

COPh.p-p,.NH-C„H.Br 


COPh'C— C(COPh)^^ 


N-O-N- 


N-O-N 


If this furazan is heated on a water-bath with glacial acetic add it 
isetransformed into an isomeride, which crystallises in colourless, felted 
needles, m. p. 208° This isomeride is not attacked by concentrated 
sulphuric acid or by nitric acid (D 1 ’35), and, therefore, the presence 
of the ‘CN group is very improbable, but it dissolves in potassium 
ethoxide solution, giving a golden-yellow liquid, which, on heating on a 
water-bath, becomes colourless, and yields the potassium salt of p-iroi/w. 
phenylcyanocarbamide. The free i>-bi'07nopkenylcyanocarhamde forms 
colourless needles, decomposing above 325°. 

The production of a substituted nitrile by intramolecular change bag 
been observed by Claisen (Abstr, 1904-, i, U; 1909, i, 185), by 
Wieland and Hess (Abstr,, 1909, i, 369), by Wolff (Abstr, 1895, i, 
192), and'by Hantzsch and TTrbahn (Abstr., 1895, i, 3913). From iU 
resemblance to the reactions described by these authors, the formation : 
of p-bromophenylcyanocarbamide probably occurs thus : 

COPh*C — N „ COPh-C — NNa 

(I) Colourless. Golden-yellow. 

Colourless. 

The author considers that the colourless isomeride obtained from 
benzoyl-^bromoaiiilinofurazan has the constitution of benzoyl-'^-hmio- 
■ anilino-a^'/urodiazole (I), and is formed from the furazan by a partial 
Beckmann change, thus : 

COPh*C — C-NH-C^H^Br _ COPh-(:j*C*NH-CeH4Br 

N-O-k ^ HO-N N-OH 

COPh-C-N 

HO-N C(OH)-NH-CjH,Br 

p-Bromophenylcyanocarbamide cannot be recrystallised from water 
owing to partial dccoinffositiou. It is decomposed by dilute hydro- 
chloric acid according to the equation : CgH^ONgBr -t- = 

C( 3 H^Br*NH 2 + COj-fCO{NI]g) 2 . From conductivity nuMsmeineE^ 
the value 2'4 x 10~* was obtained for its dissociation coD.stant (A 
whilst a colorimetric comparison (using Congo-red) with hydroeliloric 
acid of different strengths gave 1*8 X 10"^ 

A solution of the potassium salt of p-bromopbenylcyanocaitai ® 

gives 'a white, flocculent precipitate with silver nitrate, stable m * 
light and' soluble in ammonia. The ammoniacal solution deposits sm » 
brilliant crystals of the silver ammouia derivative, CRHaON^IhAg, p 
whichl^re not acted on by light, but lose ammonia wiicn ea 


COPh-C— N 

^ N-0-C-SH-e,H,Br' 
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Addition of Ji solution of copper sulphate to a solution of potassium 
^biomophenylcyanooarbamide gives a yellowish-greeu, crystalline pre- 
^pitate of the copper salt. The latter is a very sensitive reaction for 

all cyanooarbamides. 

When the potassium salt is warmed at 60“ with sulphuric acid or 
hydrogen peroxide (1'5 mols.) and a little potassium hydroxide solution 
(cotiipare Radziazewski, Abstr., 1885, 496 ; Peaki, Abstr., 1909, i, 647), 
^J^omophttiylbiweij CgHaBr'NH'CO’NH'CO’NHg, is formed, which 
crystallises in long needles decomposing at 230“ (approx.). 

Similarly, when heated in a sealed tube at 100“ with ammonium 
sulphide, the potassium salt is converted into p-bromopKenylthiohiurct, 
CjHjBr-NH'CO-NH-CS-NHj, which crystallises in long, silky needles, ' 
soluble in strong alkalis, from which it is precipitated by carbon 
dioxide. This thiobiuret has an extremely bitter taste, and loses 
sulphur when treated with ammoniacal silver or copper solutions. 

E. H. 


Aminophenazinea. Aiprei) Wohl and Maetin Lanoe (Ber., 
1910, 43, 2186—2188). — 2-Aminophenasia*, 

n-c-ch:ch 
» <'^n-c-ch:C'NHj’ 

is formed when a mixture of o-nitroaniline, aniline hydrochloride, and 
finely-powdercl zinc chloride is heated at 180—186“ for half an hour. 
The same product is formed when formaniiide is used in phme of 
iniliLo hydrochloride. The m. p. of the pure product is 288“ (corn 
not 274°. ' 

Aminonaphthaphenazine, obtained hy heating o-nitroaniline, a-uaph- 
tbylamine, and zinc chlgrule at 180—180“ crystallises from xylene in 
yellowish-brown, glistening prisms, m. p. 294“ (decomp.). 

When substituted anilines are used instead of aniline or a-naphthyl- 
amine, the yields of pbenazines are small. J. J. S. 


Triazole and Tetrazole from Azoimide. Olio Dimeoth and ' 
Gustav Resiee (Ber., 1910, 43, 2219-3223).— Azoimide reacts with- 
acetylene when heated in acetone solution for seventy hours at 100“ 

in sealed tubes, forming 1 : 2 : 3-triazole, This was 

N 

idontihed hy methylation of the silver salt to UnUhylA : 2 ; 3-<rtoaofe, 
which forms a very characteristic amiMoride, m. p. 160“. 
similarly, azoimide combines with hydrogen cyanide when heated for 
wo 0 three days at 100“ in alcoholic solution to form tetrazole, and 
IS a urds the best method of preparing tetrazole. v 

"'**'** when heated in acetone 

howev^ l^uurs to 1 -phenyl-1 : 2 : 3-triazole. Phenylazoimide, 

win, Tv 1 condense with hydrogen cyanide gr cyanogen^ or 

ethyl cinnamate. T? p A 


A Some Azo derivatives to the Corresponding 

W 19 ('<«• riccad. Lincei, 1910, 

’ = > 795). Only a few instances of the oxidation of azo- to 
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azoxj-oompounda are described in the literature, and some nf 
are doubtful. 

If hydrogen peroxide is added to a solution of azobenzene in 
acid, pure azoxybenzene is obtained in a few days. The react™ 
closely resembles the conversion of tertiary amines into their dt's"' 
by the same reagent. This result, taken together with other r™ 

actions studied by the author, favours the constitution ^ 

the azoxy-enmpounds. C. H D 


Besearchea on Benzidine Formation. Henri Duval 
chim, 1910, [iv], 7, 727 — 732. Compare this vol., i, 559, 588 ).— 2'y 

HydraaodiphenyUlhaTUi, prepared by reducing 

.2 : 2'-azodiphenylethane (Abstr., 1909, i, 747) with zinc dust anU 
barium hydroxide in aqueous alcoholic solution, forms yellowisb- 
white crystals, m. p. 151**, which give only very small quantities of 
ft colourless, nitrogenous, weakly basic, crystalline subst.ince. m. n 
230^, when treated with hydrochloric acid. Like the correspondiDg 
methane derivative, 2 : 2'-azodiphenylethaDB, when reduced witb a 
boiling hydrochloric acid solution of stannous chloride, gives 2 : S'-di- 
amincSiphenylethane, described by Busch and Weiss (Abstr., 1900 
i, 699). The concLusion is drawn that the reactions in the diphenyl, 
dipbeoylmetbane, and diphenylethane series are essentially diferent 
from those in the benzene series, since in the former cases the 
benzidine transformation does not occur. E. H. 


Changes in the Physical Conditions of Colloids. X. Action 
of Organic Bases and Amphoteric Eleofrolytes on Albumin. 
Hans Handovsky (Biocktm. Zeitsch., 1910, 25, 510—538. Compare 
this vol., i, 344).— The influence of bases and amphoteric electrolytes 
on the formation of albumin salts has been investigated by means of 
viscosity measurements. The comparative data indicate that the 
^ hydrolysis of the albutuin salts increases as the dissociation constant 
of the added base diminishes. From tho observations with amphoteric 
electrolytes it is found that variations of the basic dissociation constant 
between lO*;^^ Lave little effect on the formation of albumin 

ions in comparison with variations in the acid dissociation constant. 
Amphoteric electrolytes with small basic dis.sociatinn constant and 
higher acid dissociation constant are most favourable to the formation 
of neutral albumin complexes. H. M. D. 

’ General Protein Chemistry. I. The Coagulation of 
Denatured Albumin, Considered as a Function of the Hydrogen 
Ion Concentration and of the Salts. Leonor Miciiaelis and Peteb 
Bona (Biochm. ZeiUch.^ 1910, 27, 38 — 52 ).— Experiments werecairied 
out to test the Helmholz-Bredig theory that surface-tension reaches 
a maximum and precipitation follows most readily when the protein 
particles carry no charge, that is, are immersed in a liquid of certain 
definite hydrogen ion coDcentration. For this purpose, 
albumin was denatured by heating. Mixtures of acetic aci an 
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dium acetate in varying quantities were added to the turbid mixture, 
the mixture producing the optimum sedimentation effect was 
oted Til® hydrogen ion concentration o£ this solution could be 
readily determined. The rate of sedimentation varied when salts other 
than sodium acetate were employed. It was found that the isoelectric 
constant of serum albumin was 0*3 x 10“^, and the relative acidity. 
1‘6 X 10*. The sedimentation rate is, in the first place, a function of 
the hydrogen ion concentration, and, in the second place, a function of 
the total content in electrolytes. The sedimentation rate is at a 
maximum V^hen the H* concentration is that of the isoelectric point, 
and is larger the poorer the solution is in total electrolytes. 

S. B. S. 


Hsemocyanin of Limulus polyphemus. Carl Alsbeeg and 
ErD. Clark (/. BioL Cham.^ 1910, 8, I — 8). — Haemocyanin does not- 
appear to be uniformly the same substance in all parts of the animal 
kingdom. That obtained from Lvtmdut blood differs from that described 
by Henze from Octopus blood in percentage composition, in its pre- 
cipitability by dialysis, by full saturation with magnesium sulphate, by 
half saturation with ammonium sulphate, in not having been crystallised, 
and in being more readily broken up by acid with liberation of the- 
copper, No copper compound analogous to hsematin’was formed. In 
its globulin-1’ ':e characters, the Xmu/ua hsemocyanin thus resembles- 
that described by Halliburton, who worked mainly with Ciustacean 
blood. The following table of percentage composition is given : 



c. 

H. 

N. 

S. 

Cu. 

0. 

Ocbpiis... 

5S-66 

7-33 

16-09 

0-86 

0-38 

•21-68 

lAmultis 

48-04 

7-10 

16*18 


0*28 

25-94 







W. D. H. 

Guanylic 

Acid. IvAE 

Bang 

(Biochem, 

Beiisck., 

1910, 20, 


293— 311).— The protein was prepared by extracting pancreas with 
hot water and adding oxalic acid to the extract. This was dissolved in 
potassium hydroxide solution, and to this was added solid ammonium 
sulphate, so that the solution was | to f saturated (260 grams 
of salt to 500 c.c. of solution). The filtrate from the precipitated 
protein was diluted, and the guanylic acid precipitated from the 
liquid thus obtained either by copper acetate or copper sulphate and 
ammonia. The copper salt was decomposed by hydrogen sulphide, and ' 
the filtrate from the copper sulphide precipitatod by 25% hydrochloric 
acid and twice the volume of alcohol. The precipitate was washed 
with water, and as the acid guanylic salt dissolved, acid was added to 
the washings. Four to five grams of guanylic acid were thus obtained 
from five organs of an ox. On hydrolysis, this guanylic acid yielded 
guanine, contaminated by a little xanthine, which the author succeeded 
m showing was a secondary product formed from the first-named 
base, phosphoric acid, and a pentose, the quantity of which was 
estimated by the author's bydroxylaiuine method, and amounted 
*1% of the guanylic acid hydrolysed. The author discusses the 
onnula of guanylic acid and its relationship to inosic and thymonucleic 

S. B. S. 


acids 
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The optical Rotation of Gelatin. 'Hans Trunkel : 
'^^iisch.y 1910, 20, 493— 513).— The optical activity of fresh gek^' 
golntions i’a variable, and reaches a maximum between the tw l/? 
and hundred and twentieth hour. On warming, the original aetivit ’ 

' restored. The activity is also dependent on temperature, decreaJ 
‘with increasing temperature to 35° when a maximum is attained Th^ 
optical activity is not proportional to the concentration ; the weaV ^ 
the concentration the smaller is the dextrorotation. The deviation 
is the smaller the longer and higher the solution is heated before 
taking the observation. The rotation of /S-gelatin ig appreciabl 
smaller than that of the a-variety. The combining power for 
tannin of gelatin diminishes on keeping at hrst rapidly, and then 
,mora slowly; the rotatory power shows the opposite action (increasioe 
rapidly at first, etc.). These phenomena are to be ascribed to a chansa 
in the condition known as ‘“hysteresis,” which the author discusses • 

s.si. 

The Anti-protease of Yeast Juice. Eduard Bcciun-jik and 
Hugo (Biochem. ZetUck., 1910, 26,171 — 198).— It has beeo 

already shown that expressed yeast juice when kept loses trst the 
cO’enzyme and finally the zymase, which latter cannot be subsequently 
regenerated on addition of the former. The destruction of tlie zymase 
is due to an endotryptase. If boiled juice is added to tlie zymasej 
however, it can be preserved from destruction, owing to the fact that 
the boiled juice contains in addition to the co-enzyme nn anti-protease 
which protects th^ coagulable proteins from the action of the endo- 
tryptase. ‘This anti-protease also protects gelatin from liquefaction 
by endotryptase, and prevents the digestion of caseinogen by the eame 
ferment. It acts also as an anti-substance to trypsin and pepsin. It 
is not identical with the co-enzyme, for the latter can be destroyed by 
heating yeast juice for .several hours, or by the action of dilute acids 
at 100°, or by the action of alkali at -37° ; under these conditions the 
anti-protease remains intact. The authors have not yet succeeded in 
separating chemically the anti-protease from the co-enzyme. Both are 
destroyed by lipase. The anti-protease is not a simple acid which 
inhibits the action of endotryptase, and as the anti-proteolytic action of 
the boiled juice remains intact after neutralisation, and neither is it a 
simple amino-acid, as substances do not exert any marked anti-action to 
endotryptase. Preliminary experiments indicate that it is an organic 
ester-like substance. The authors draw the conclusion that the anti- 
protease plays an important part in the life- processes of the ywst 
The protective action is pr*ibably due to the capacity of the anti* 
protease to combine with the protein. ' 
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Catalytic Reactions in the Wet Way, Based on the Use of 
ajaminium Sulphate. Jban B. Skndebess {Compt. rend.,- 1910, 
151, 393—394). — The addition of sand in the classical method for' 
the preparation of ethylene is usually recommended on the ground 
that it prevents frothing. The present communication contains details 
of experiments from which it appears that this material acts as a 
catalyst and enables the reaction to proceed at a lower temperature. 
Aluminium sulphate, especially that prepared by calcining ammonium 
alum, is still more effective in this respect. The proportions recom- 
mended are 200 o.c. of a mixture of sulphuric acid (2 vols.), 95% 
alcohol (1 vol.), and 10 grams of anhydrous aluminium sulphate 
Without the latter, the mixture yields no ethylene at 1.38“ ; with sand 
it gives 7-5— 8 0.0. per minute, and with aluminium sulphate, 32 c.o. 
per minute. 

The use of aluminium sulphate is stated to be advantageous in the 
industrial preparation of ethyl ether. A mixture of sulphuric acid 
(3 vols.) and 9.5%alcohol (4 vols.) with 5% of the sulphate gives ether at 
110", the leao.ion becoming rapid at 130“ In the ab-sence of a catalyst 
the evolution of ether is not regular until 140“ The method is not 
saitible with the higher alcohols, the unsaturated hydrocarbon being 
produced together with liquid condensation products. 

Propylene is conveniently prepared by heating propyl alcohol (4 vols.) 
with sulphuric acid (3 vols.) and 5% of anhydrous aluminium sulphate 
at 100—110 , The gaseous product contains 95% of propylene. 

W. 0. w. 


Preparation of Qlyoeryl Mono- and Di-bromohydrins. 
P. CiiiSB Soe. dum, 1910, [iv], 7, 835— 838).— Glyceryl 
a-bromohydrio, b. p. I34“/16 mm., is best prepared by diluting 
him'? ICO With water (60 grams), passing in hydrogen 

omide (162 grams), warming the mixture in a closed vessel at 100“ 
aunng hve to six hours, and distilling the product under reduced 
pressure, the fraction boiling at 135-160“/16 luin. being collected and 

a vt„IH P' obtained in 

tfi^innc°^ theoretical by warming glycerol (185 grams) 

mixture Tmfo'u >>romide (325 grams), and heating the 

100 lunoira® , hve to SIX hours. The fraction boiling at 

Z7rwLi, T' i-e-iiistilled. Both products are 

livht freshly distilled, but become coloured on exposure to 

° ■ T. A.H. 

^ 1909- 910,2, 21-35).-The ether used had 

tile comnnJtm the refractive index and 

lieteruiiMH Tf”' of ether and water at 20“ was Erst 

. It was found that the difference (A) between the angle of 

VOL, XOVIII, . ' / 6 
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refraction of water and the eolation of ether in water is a linear fmj 
tion of the number of grama (*) of ether contained in 100 grams of th 
eolation, as expressed by the formula fl:=0'0946A. ® 

In order to determine the solubility of ether in water at difierejt 
temperatures, water wa.a shaken with excess of ether in a tap 
surrounded by a water jacket. When saturation was complete, the 
two layers were allowed to separate, and small portions of the lo®e, 
layer run off into weighed qnantities of water contained in stopperej 
flasks, the quantity of water being so regulated that a homogencDii, 
solution was obtained at 20°. The weights of the separate portions of 
the lower layer were determined by difference. The angle of refraction 
of the homogeneous solution was then measured at 20°, and its coo. 
position determined by means of the formula given above; the 
composition of the saturated solution from which it was prepared 
could then be calculated. 

The following results were obtained from the smoothed curve, i 
being the number of grams of ether dissolved in 100 grams of water in 
the saturated solution. 

Temp. ... 0“ 6" 10° 16° 20° 26" 30" 

X 13-13 11-18 9-66 8-22 7 03 6 13 6-39 

T. S. P. 

Preparation of Chloroacetyl Chloride from Dichlorovinyl 
Ether, Consortium fOr Elektrocheuische IsDusiRfE (D.R.-P. 
222194). — When dichlorovinyl ether is saturated with dry hydrogen 
chloride, kept for twenty-four hours at the ordinary temperature, and 
then very gradually heated to boiling, ethyl iTicUvrotikyl elk, 
CHjCl-CClj-OEt, is formed; this on distillation is readily decom- 
po-sod into ethyl chloride and chloroacetyl chloride (b. p. 105); 
CHCl'.CCl-OEt-hHCl CH,Cl-CCL-OEt EtCl-l-OHjCl-COCI, 

F. M, G. Jl. 

Preparation of the Anhydrides of Fatty Acids from their 
Salts. Th. GoLDScnMinx (D.R.-P. 222236). — The preparation of 
aliphatic paraffin anhydrides by treating the salts of the acids ffitt 
sulphur chloride has previously been described (Ahstr., 19 03, 1, 303), 
it is now found that the reaction takes place if an intimate mixture 
of dry powdered sulphur and the sodium (or calcium) salt of the acid 
is treated with chlorine gas at a temperature of - 24° with continoi 
stirring : gCjHjO-ONa -t S -i- 6CI = 6NaCl -I- NajSO, -I- 4(CjH,0)i0. 

The mixture is then kept at the ordinary temperature, “ 

90°, and subsequently distilled in a-vacuum. !’■ G. »■ 

Preparation of )S-Methyladipic Acid, FAEOENFARRmiiN w**: 
Feiedb. Batee & Co. (D.R.-P. 221849 ).-The technical preparation o 
jff.methyladipic acid may be conveniently carried out by on jci 
4-mothylcycfohexanol with boiling concentrated nitric acid to mo 
i^efohexanone ; this intermediate product is then treated with po * 
permanganate in alkaline solution, separated from hydrated . jj 
oxide, and the solution acidified, when a good yield of p-mot > ‘ 
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is obtained ; it finds employment in the preparation of dyes and in 
pharmacology. F. M. G. M. 

Preparation of Organic Aluminium Compounds. FJrist 
ScSLiEMiNN’s Expokt-Ceeesik-FaDRIk (D.K.-P. 221888).— Aluminium 
salts of mineral waxes may be obtained by treating the raw or 
purified waxes with aluminium salts, metallic aluminium, or alu- 
minium hydroxide in the presence of au alkali, the functiou of which 
is to hydrolyse the esters of the fatty acids j the aluminium may 
combine with one, two, or throe equivalents of the acid. A salt 
obtained from a pure wax containing 70% wax acid yielded an 
aluminium montauata of deep yellow colour, m. p. 93 — 95“ and giving 
a clear solution in hot petroleum. These compounds are employed 
as preservattives. F. M. G, M. 

Preparation of Ammonium Hydrogen 1-Tartrate. Andr^ 
Kll.io (Bull. Soc. ohim., 1910, [iv], 7, 774— 776).— In connexion with 
the author’s process for the estimation of tartaric acid as calcium 
racemate (this vol., ii, 359), a process for the preparation of ammonium 
hydrogen l-tortrate, based on the observations of Holleman (Abstr,, 
1898, i, 515 ; ii, 545) and Marckwald (Abstr., 1896, 1, 207), is described. 
Ordinary tartcric acid is racemised by boiling it with sodium hydroxide 
solution, and rhe resulting racemic acid precipitated as the calcium salt. 
From this, racemic acid is regenerated, and the f-acid separated by 
means of cinchonine. From the cinchonine salt, the 1-acid is recovered 
as ammonium hydrogen tartrate in the usual way, and freed from a 
trace of d-acid by fractional precipitation with calcium acetate, until 
the precipitate formed consists solely of crystals of calcium 1-tartrate. 
The filtrate on concentration furnishes crystals of the desired salt. 
Illustrations of the crystals of calcium l-tartrate and racemate are 
8*'’™- T. A. H. 


Ozo-salts of Titanium. Arrigo JIazzuciielli and Enrico 
Pastanelli (Gazzeita, 1910, 40, i, 666—682. Compare Abstr., 1909, 
1 , 631), The complex potassium ozotitanotartrate previously described 
{lac. at.) crystallises with 9HjO, not with lOUjO, as there stated owing 
to a printer’s error in the original paper. E. V. S. 


Aoraldehyde. Jean B. Sesderens (Compt. rend., 
h I \ j flnmpare this vol, i, 649), — Anhydrous or 

nyorated aluminium sulphate effects the catalytic dehydration of 
g ycerol at 100—110“, producing acialdehyde. The large amount of 
P ssium hydrogen sulphate commonly employed in the preparation of 
S SU stance from glycerol is unnecessary, since the salt acts as a 
hvdrm f heating 250 grams of glycerol with 10 grams of potassium 
130-Un*'* ^ for three hours at a temperature not exceeding 110“, 
of liquid are obtained, which, on re-distillation, furnishes 
ibtairt./ The yield is somewhat smaller than that 

Beiiwa I ^ P''o<l«ot is more stable, and poly- 

"'■ises less rapidly, ■' 

yy 2 



Action of Acelie 'Anliydnde and ita Momologues on 
t'C^^rano-magn^ivun Compounds. H. Fodmi^e (Bull. Soc. chin 
i WJ.0, [iv].7, 836— 840).— Grighard'and'Tissier tave shown (Atut,’ 
' ’> alcohols are formed by the action of acetic 

■ or^MMoic anhydride on magnesium methyl iodide. The author has 
» found, in addition, that ketones are produced in this reaction {tai 
Soc. chim.^ 1904, [iii^, 31, 483 j 1906, [iii], 35, 19), and a detailed 
account of his results are now given. 

Jhe anhydride (1 mol.) is dissolved in ether, and to this the 
magnesium alkyl haloid (1 mol.) is added drop by drop, the misture 
being cooled in a bath of ice and salt and continuously agitated 
The mixture is set aside during two to three hours, and then poured 
into ice-cold water. The ethereal extract of this is then phakeu with 
dilute sodium hydroxide solution. The purl6ed ethereal solution 
contains (1) the ketoue formed, (2) the ester corresponding to the 
acid anhydride employed, and the alkyl radicle of the magnesium 
compound used, and (3) sometimes the tertiary alcohol. The last is 
separated by fractional distillation, and the ester is eliminated from 
the residue by hydrolysis, the alcohol formed being distilled off. The 
ketone is flcally isolated by adding water, extracting with ether, 
drying the solution, and fractionating. The chief reactions occurring 
are represented by the following equations: (R’COlgR-l-Il'MgBrs 
E-CO'O-OER'-O-MgBr + H^O = MgBr-OH -I- R-COsH -f R-CO-R', 
With magnesium ethyl bromide, acetic anhydride yields methyl 
ethyl ketone ; with magnesium isobutyl chloride, methyl isobutyl 
ketone, and with magnesium isoamyl bromide, methyl isoamyl ketone. 
The reaction has also been investigated for propionic, butyric, m 
butyric, isopropylacetic, and heptoic anhydrides with various magnesinm 
alkyl haloids, and the corresponding ketones prepared and identiW, 
usually by means of their semiciirbasones. T. A, H, 


Preparation of Methylene Ketones. Fabbespabuikun vom, 
Feiedr. Bayer i Co. (D.K.-R. 222551).— The action of formaldehyde 
on ketones iu the presence of alkaline condensing agents yields keto- 
...alcohols, which by the action of condensing agents, such as me 
chloride, sulphuric acid, or sodium hydrogen sulphate, are couverted 
into methylene ketones. 

MethyUneaettoue, COMe-CHlCII,. b. p. 80° under the ordmary 
pressure is prepared by heating ketobutanol (100 parts) with zitc 
chloride (2 parts). It is a colourless, highly I'efractive oil with a 


ahyl ketme, CH^ICH-COEt, a colourless oil 
a strong odour, b. p. 96°, is similarly prepared. . 
are em^oyed in pharmacy. ^ ' 

Action of Ultra-violet Light on Certain Carbohydrate, 
Hevbi Bierry, Yictor Hekri, and Albert Eakc (Compt. ren •, > 

151, 316— 318).— Under the influence of light from a quartz-m ; 
flamp, lavulose undergoes profound decomposition when 
^isolation, carbon monoxide, carbon dioxide, formaldehyde, an 
having been recognised amongst the products, 
more readily in a vacuum than when air is presen . 
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Aldoses do not appear to woergo mis aegradation. Glyeerol and 
minnitol after eipoSnre to thfi'myf acquire reducing properties. 

,W. 0. W. 

Degradation Bxparimenta with Carboiiydrates. Oasi, Neu. 
BEEO and Else HiascHDEaa {Biochem. ZeiUch., 1910, 27, 327—338).— 
Attempts were made to prepare f-gljceral(fehyde. The method 
employed was to degrade f-arabonic acid to ^erythrose by the ferrio 
acetate and hydrogen peroxide method of Ruff and Meusser, to oxidise 
the latter to 7erythronic acid by bromine water, and to obtain 
1 -glyceraIdefayde from the latter both by the ferric acetate ana 
hydrogen peroxide oxidation, and by Neuberg’s method by the electro- 
lytic decomposition of the copper salt. The experiments were made 
possible by the authors' discovery of an easy method for preparlhg 
l-arabouio acid. Cherry gum was hydrolysed by dilute sulphuric acid, 
which was then removed. The f-arabinose thus formed was not isolated, 
hilt the quantity in solution was directly estimated polariraetrically, 
and then aufScient bromine was added to oxidise it to 7arabi)nic acid, 
which was then isolated as a calcium salt. On oxidising thi/ to 
/■erythrose, an acid by-product insoluble in alcohol was isolated, and 
obtained in the form of a brucine salt, which was apparently l-affy-tn- 
hydroxybutyrvlformio acid, C0jH'C0'CH(0H)'CH(0H)-CHj-0H. 
On attempting to prepare f-glyceraldehyde from erythronio acid by 
both methods mentioned, an analogous f-o^-dibydroxypropionylformic 
acid was also probably formed. Only traces of a glyceraldehyde could 
be isolated, however, and this was optically inactive. S. B. S. 


Influence of Boric Acid on the Inversion of Sucrose by 
the Catalytic Action of Hydrochloric Acid. Katsunosoke 
Aeafoso Coll. Sci. Etui. Kyoto, 1909—1910, 2,229-236),— 
Boric acid acts as a positive catalyst on the inversion of sucrose. 
Lowenthal and Lensseu {J. jit. Chem., 1862, 85, 401) found that it 
retards the catalytic action of hydrochloric acid, but the author finds 
that it increases the catalytic action. When the concentration of the .*■ 
lydrochloric acid is kept constant, the accelerating effect of the boric 
loid increases with its concentration, whereas the influence of the 
roric acid on the catalytic action of hydrochloric acid is practically 
ndependent of the concentration of the latter acid. T, S. P. 


Constitution of Vioianose : Diaetatic Hydrolysds. Qabkiel 
iSETBAND and Gustave Weisweiller (Gomjit. rend., 1910, 151, 
’ Compare this vok, i, 156). — Vicianose, the new sugar 

mm VKia anguslifolia, has been hydrolysed by emulsin, and found 
0 ‘“™mh dextrose and arabinose in equimoleoular proportions. It 
“aj therefore be regarded as a disaccharide formed by the union of 
bese two substances. WOW 


bin Callose. Louts Mahoin {Compt. rend., 

Compare Abstr., 1890, i, 734).— The tissue of 
iTnft IT'' ^ coriaceous cryptogram, is a substance having the 

Diposifcion, as cellulose, but differing from it in its insolubility in 
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Sctweltzer’s reagent and ita behaviour .towards iodine. Sulphuriuji,., 
hydrolyses . it with ‘formation -jof 'd'eitrose.- 'J'rom these and oth™ 
ohtervationa the author^ Oonsiders It to consist of practieilly pu,' 

' Like cellulose, .oallose'is met w.ith in different states of aggregati^^ 

probably corresponding with different degrees of polymerisation' 

Tanret’s fongose (Abstr., 1898, i, 154) is supposed to he identical witlj 

caliose. W. 0, W 

'■ ’ 

Relations of Callose with Fongose. Charles Takket {Compt 
rind., 1910, 151, 447—449. Compare preceding ab>tract),_Tlie 
eiithor denies the identity of callose with fongose (fuiigo-e). Callois 
■ is Insoluble in aqueous alkali hydroxide.^, but becomes soluble aitet 
tidktment with dilute sulphuric acid, as described in connexion with 
• the preparation of fongoso. Callose appears to be a more complex 
tubstance than fongose, and the relation between the two compounds 
t appears to be similar to that existing between starch and anijlose 

W.o.iv, 

Oellaloaes. I. William Oechsner de Conixck ami A. EAv.\-AiiB 
{Bull. Acad. roij. Bdg., 1910, 587— 589).— On macerating filter paper 
with concentrated hydrochloric acid at 28°, no reducing substance is pro- 
duced even after forty hours. If the paper is macerated during sixty-two 
hours and the mixture then heated at 95—96° during twenty mimitei, 
it becomes brown, but the filtrate docs not reduce Fehling’s solution, 
The brownish residue is partly soluble in ammonia, and consists of 
humic matter. Cotton macerated during forty hours in liydrothlorio 
acid shows no reduction, bat after eighty-seven hours at 38'5° and then 
ten minutes at 95—96°, shows copious reduction. It dissolves in ioiniaj 
bydrobromic acid at 29° in a few minutes, and the solution blackens on 
keeping. Such a solution gives a slight, brownish-black prcdpilAle, 

nartlv soluble in ammonia on dilution, and reduces Febling’s solution. 

m r n 


" Cellulose. I. Hydrocelluloee, H. Jentgen {^eitsek onjw. 
CMm., 1910, 23, 1541— 1546).— Hydrocellulose is formed by the 
action of water vapour on cellulose containing adsorbed acid, the acid 
acting as a contact catalyst. For the foimation of the adsorption 
product between acid and cellulose, it is necessary that the former be 
in the so-called molecular condition, that is, dis.solved in a non- 
dissociating medium, such as glacial acetic acid, amyl acetate, ether, etc. 
The acids generally used are hydrochloric and sulphuric, and also tieir 
salts with weak bases, and the velocity of hydrolysis depends on » 
medium used, of which glacial acetic acid is the best. j a , , 

Hydrocellulose is not extremely resistent towards acids and b». 
At medium concentrations, sulphuric acid causes amyloid form > ’ 
stronger acid dissolves it, and the most concentrated acid os . 
It is soluble in zinc chloride, phosphoric acid, fuming “ jj,' , 
concentrated ammoniacal copper oxide, in the last-named to 1 

it is only very sparingly soluble in Wright's liquid. t^medat 

Alkalis readily attack hydrocellulose, oxycellulose being 
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the boiling point. It dissolves iij cold Sodium hydroxide to the extent 
of about one-third, th6 -.remainder being mercerised. The solution 
contains hemi-celluldse, which cin be precipitated by acids, and also 
fillow to brown degradjatioifproddtets, which ar§ gohible in water. 

^ • T. S.P. 

Colloidal Properties of Starch, Especially- its Electrical 
Transport. Filippo Bottazzi and 0. Victoroff (Atti R , Acoffd . 
liudy 1910, [v], 19, ii, 7 — 14. Compare Fouard, Abstr., 1908, 
i 953 • Maquenne and Roux, ihid .^ 1906, i, 547). — The authors con- 
firm the results of the above-named writers. The amylose of starch 
forms a colloidal solution with water, which is perfectly clear and 
transparent, but does not dialyse. The solution can be filtered through 
hardened gelatin under pressure (ultra-filtration). When an electric 
current is passed through it, no migration is observed. The amylo- 
pectin of starch forms with water a suspension, in which the granules 
are visible under the nltra-microseope. The suspension is the more 
stable the more alkali it contains, so that dialysis, which removes a 
part of the alkali, causes a partial precipitation. The solution is ^e- 
cipitated by acids. When subjected to ultra-filtration, the substance 
does not pass through the gelatin, and thus a separation from amylose 
can be effected. The two substances can also be separated by precipi- 
tating the auylopectin with acid, the amylose being afterwards thrown 
down by the addition of alcohol to the filtrate. Amylopectin is trans- 
ported towards the anode in neutral solutions containing only small 
quantities of electrolytes ; when large quantities of the latter are 
present, or when the solution is alkaline or acid, no transport takes 
place. R. V. S. 

Action of (1) Hydracids, (2) Hydrolysing Agents, on Starbh. 
William OEcnsNUR de Coninck (Bull. Acad. roy. Belg., 1910, 515—517, 
586 — - 587 ). — A mixture of starch (3 grams), water (35 — 40 grams), 
and concentrated hydrochloric acid(2 c.c.)kept at 14® reduces Fehling’s 
solution slightly after three days and markedly after six days. The 
action is much more rapid at 100®. Concentrated hydrobromic or 
hydriodic acid behaves similarly on being kept in contact with starch 
at the ordinary temperature, and hydrolysis is also effected by hot 
dilute hydriodic acid. 

The following substances dissolved, or suspended, in water also 
hydrolyse starch ; ferric, platinic, auric, and stannous ehiorides ; 
chlorine ; potassium ferrocyanide, ferricyanide, dichroraate, and hydr- 
oxide ; sodium hydroxide, hydrogen carbonate, and dichromate j am- 
moniuaij lithium, barium, strontium, and calcium hydroxides ; cupric 
sulphate; cobalt nitrate; nitric (dilute), chromic (dilute), acetic, 
tartaric, benzoic, picric, and other organic acids. T. A. H. 

Synthesis of Agmatine. Albrecht Kossel (Zdisch, physiol. 

1910, 68, 170 — 172. Compare this vol., i, 500). — Agmatine 
synthesised by the following process. Carbon dioxide is 
passed fur fourteen days through a suspension of silver cyanamide in a 
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Bbltttion of tetrametnyieneaiaminB pyarocmonae. loe . 

- acidi6ed with sulphuric acid, filtered/ and thw filtra^ nfixed with 
■ aqueous solution of silver sulphate until ^ test portion gives a darh 
brown precipitate wiihiarinm hydrRide. The whole is then neotral. 
ised with barium hydroiide, filtered, and t£e filtrate saturated with 
barium hydroxide. . The dark lirown precipitate is wasl ed with- water 
suspended in dilate sulphuric acid, decomposed with hydrogen Eiilphide ' 
and the resulting sulphate transformed into the sparingly sohible 
carbonate. 

Agmajino can also be obtained by the direct action ot an aqneeag: 
solution fil cyanamide on tetramethylcnediamine, and its mnslitni 
tion as aminohutyleneguanidine, N!tfj‘C{NH)'NH-[CH,]j'}(H„ is, 
confirmed. J. J. S. 

. Attempts to Synthesise ar-Diaminopentan-y-ol. Otto Moe- 
esNSTERN and Ernst Zeenee {Honatsk., 1910,31, 777— 780).— Win 
the object of preparing large quantities of a£-diaminopentan.y<il, ft 
'was sought to convert a-dicblorohydrin by means of potassium 
cyaiWe into the dioitrilo, OH‘CH.{CHj’Ci3)2, and reduce this com- 
pound. Dichlorohydrin (1 mol.) and potassium cyanide (2 inols.) were 
caused to interact in various ways, but the nitrile was only obtaimd 
as a blackish-tirown, amorphous, hygroscopic solid, which could not be 
purified. On hydrolysis, glutaconie acid was obtained, of which the 
copptr salt forms a bluish-green, cryst-alline powder, becoming browo 
at 250®, Reduction of the crude nitrile by means of sodium and amyl 
alcohol gave a small quantity of a colourless distillate with an aminc> 
like odour, b. p. 255 — 2T0®. Diaminopenianol pieraie, 

decomposes at 272®. E. F, A, 

Synthesis of Polypeptides. XXXII. (I) Derivatives of 
Appartio Acid. Emil Eischeb and Albekt Fiedler (imiofm, 
1910, 375, 181—198. Compare Abitr., 1909, i, 887).— In view of 
the importance of aspartic acid ^ a constituent of natural pi'oteiai=,- 
the authors have applied to it the reactions by which glycylglutamyl-' 
diglycine was synthesised from glutamic acid (Fischer, Kropp aod 
Stahlschmidt, Abstr., 1909, i, 368), and have succeeded in preparieg a 
tetrapeptide from 3 mols. of glycine and 1 mol. of aspartic arid, to 
which the name glycylaspatriyldiglyci'M is assigned. 

’’’ C}doToactlylA-a$partic acidj CB^CI?CO'^'II'CH(CO3H)-CII^‘C0jH, 
prepared from cbloroacetyl chloride and aspartic acid or asparagine 
under suitable conditions, is a ciystalline powder, which has m. p- 
:U3^l43®{decomp,,’corr.), and [a]|> 4’19^ in aqueous solution, aod yields 
with .35% ammonium hydroxide after three days at the ordinary tewpar*' 
'ture, glycyl-l-aspartic acid, NH 2 'CH 2 ’CO*NH’CH(COglI)*CH. 2 'C 02 ‘ii 
ID,- p. 207° {decomp,, corr.), [o]^ 11 '08° in aqueous solution, wpp 
crystallises with 1H„0. A-a-MromohohfXO^glycylA-asfartic 

CHMe2*CH2-CHBr-CO-KH-CHj-CO^NH*CH(GO2H)*CHa-003H, pre- 
pared from glycyl-f-aspartic acid and d-a-bromofsohexoyl chiorwfi) Ij ^ 

hygroscopic, has m, p. 119—120° (corr.), [a]n, 6l'35° 
solution, separates from hot water in short prisms containing Ps * 
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joJ by treatment with* ammonium hydroxide as above is converted .. 
into l-/««cyijiyey7'l'»»po)‘lte add-, - . 

CHV-CH>H(frH,)-CO-p-CH,-CO-NH-CH(CO,H)-CH3-CO,H, 
m p, 239° (decomp., corr.), m>d [a]5 55'10° in aqueous solution. 

Chloroacetylaspaitic acid is treated with acetyl chloride and 
plosphorus pentachloride in the cold, and an ethereal solution of the 
iesultirg crude acid chloride is treated with 'ethereal ethylglycine 
8t 0°, whereby ethylglyoino hydrochloride and tlhyl cMoroacetyl- ■ 
atfHiTtyldiglycins^ ^ -- 

m201‘C0-NII*Cn(C0-NH*CHa*OO2Et)*CH3-CO-NH-CH2*C^Efc, 
aie obtained; after the removal of the former by cold waW; the 
latter is purified by hob ethyl acetate and animal charcoal. It 
separates in colourless needles, has m, p. 176—177“ (corr.), and is 
optiically inactive, racemisafcion having occurred probably duringHhe 
conversion of the chloroacetyla.^partic acid into its chloride. CMorO' 
actlyhspartyldiglycine, m. p. 143 — 143° (decomp., corr.), obtained by ^ 
lijdrolysiog the preceding ester with xV-sodium hydroxide at the - 
ordinary temporature, separates from hot water in crystals containing •• 
H„0j is sparingly soluble in cold water, has a strongly acid reaction, 
end is converted by 25% ammonium hydroxide at 25° in five days into 
glycylofipartyldiglycine, 

lIH2-CH3'C0’NH*CH(CO*NH*CH2-CO2H)*CH./CO-NH*C;i2*CO3H, 
m. p. 201—2 <3° (dbrr.), an aqueous solution of which becomes dark 
blue when boiled with copper oxide. 

(l a Bromisohexoyl-haspartic aeidy 

CHMe 2 'CH 2 ‘CHBrCO*NH*CH(CO 2 H)*CH'./C 03 H, 
m. p. 150 ° (corr.), [o]® 8’10° in aqueous solution, is prepared from 
aspartic acid and a-a-bromo/sohexoy] chloride, and is converted by 
ammoniuin hydroxide into l-kuoyl-haspartic acid, m. p. 182° (decomp., 
corr,), [a]o 26'92° in aqueous solution, which separates from hob 
water in slender needles containing 2 H 2 O. C. S. 


Synthesis of Polypeptides. XXXII. (II.) Dipeptidee of 
Serine. Emjl Fischee and Hans Roesneu {A^inalen, 1910, 376, v 
199—206). — As mixed p'dypeptides of seiir.e are probably formed by 
the partial hycfrolysis of silk-fibroin, the authors have prepared certain 
dipeptides of serine which it is hoped may be of use in elucidating the 
nature of the hydrolytic products of silk-fibroin. The reaction between 
j-serme and chloroacetyl chloride in iV-sodium hydroxide cooled by Bk’^' 
feezing mixture leads to the formation of cldoroacctyherinej 
CHgCl*C0;NH-CH(C02H)*CH2-0H, 

El. p, 122—123° (corr.), whieh tastes and reacts strongly acid, and is 
TOLverted by 25% ammonium hydroxide at the ordinary temperature 
n 0 j ycyMlserim, m. p. 207° (decomp', corr.), which has a slight acid 
^ colour when its aqueous solution is 

e With copper oxide. Glt/cyl-dlserine anhydride, 

oh-ck,.ch<nh^c^h, 

susnpii^;^^ (corf-), is obtained by- eaturating a cold methyl-alcoholic 
ion 0 glycylserine with hydrogen chloride and treating the 
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product in concentrated methyl-alcoholic solution with 
saturated with ammonia at 0 °. 

By similar methods, a-Jnromopropiont/lset'int, 

0 HBrM 6 -C 0 -NH-CH(C 0 jH)-CH 2 - 0 H, 
m. p. 143° (decomp., corr.), i-alanyherine, 

NH,-CHMe-CO-NH-CH{COjH)-CH 2 -OH, 
m. p. 209—214“ (decomp., corr.), and \-danylamm anJiydride, 


NH-CO- 


OH-CHj-CH<; 

m. p. ^28° (corr.), have been abtained. 


>CHMe, 


C.g. 


Syntheses of Hydroxybetaines. I. Synthesis of 
methyl-d-laotobetaine. Adolf Rollett [Zeitsch. physiol. Ckm 
1910, 68 , 1—11).— Attempts have been made to synthesise hydroxy! 
betaines, as compounds of this type, for example, carnitine, noviiiEe 
redueto-novaine, and oblitine, occur in nature. ' 

The laai/s hydriodide of p-trimeihyla-lactohelaine, I, is 

formed when t'soserine (Fischer and Leuchs, Abstr., 1902, i, 36S) is 
dissolved in a 7'5% solution of sodium hydroxide in methyl alcohol 
mixed with methyl iodide, and tho resulting sodium salt decomposed 
with hydriodio acid. It crystallises from 96% alcohol in compact, 
transparent prisms, m. p. 198 — 200°. Thesoitum salt, 

crystallises from 96% alcohol in slender, glistening needles, m. p. 
203 — 206°. The basic hydrochlorida, CjjHjvOjNjCI, obtained by the 
action of silver chtorido on an aejueous solution of the hydriodide, 
crystallises in slender needles, m. p. 200°. The normal hydrioiiit, 
C^HjjOjNI, has m. p. 78—80°, and when crystallised from alcohol 
yields the basic salt. The normal hydrochloride, CjH„OjNCI, lies 
m. p. 15S — 158°; the platinichlmide, CjjHjjOjN^Ptijlj, crystallises 
from 50% alcohol. p-Trimrthyl-a lactobetaine, 


forms hygroscopic needles, m. p. 203*^ (decomp.}. 

The platinichloride of the ethyl eskr, 

[NMe3CI*CHj*0U(0H)*C02Et]2PtC]4, 
crystallises from aqueous alcohol in hexagonal prismg, which decompose 
at 235° 

Trimethylamine and j5-cblorolactic acid yield carbon dioxide, 
acetaldehyde, and trLmetbylainine hydrochloride. J. J. 

Cheirolin, the Tbiocarbimide in Wall-flower Seeds. Its 
Synthesis and Degradation. Wiluelm ScHNEiPfiit {Annalen, 
1910, 375, 207—254. Compare Abstr., 1909, i, 118, 826 )-A 
better method than Wagner's (Abstr,, 1908, i, 202) for the isolation 
of cheirolin from wall-flower seeds is described. The finely groun 
seeds are extracted with ether, which removes the greater part of 0 
oily constituents, but only a trace of cheirolin. The seeds are 
covered with ether, and shaken with 5% sodium carbonate, 
cheirolin is thereby liberated and. dissolved by the ether, 
ethereal extract is evaporated, and the residue is dissolved, m 
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lohuric acid at 60—60° ; the acid solutios, after being filtered, is 
treated with ammoninm sulphate, the cheirolin is extracted with 
ether, and is obtained almost pure by evaporating the ethereal solution 
*tfter it has been dried with pot^sium carbonate. The seeds of 
Cheiranihus cAciri yield 1*6 — 1*7%, and those of Erysimuya arkansanunif 

Cheirolin, O^HgOgNSg, m. p. 47—48®, b. p. 20073 mm., separates 
from ether in large, colourless, odourless, prismatic plates, a;6 :c = 
0-9418 : 1 :0‘6228. Wagner (loc. cit.) described it as an alkaloid, but 
it is entirely without basic properties. The two atoms of sulphur have, 
different functions in the molecnlo, one being easily oxidised to sulphuric 
acid, the other only with difficulty. The decomposition of cheirolin 
by warm dilute acids or alkalis is that of a thiccirbimide, hydrogen 
sulphide, carbon dioxide, and a primary base, jj 02 NS, being obtained 
quantitatively. This supposition is confirmed, not only by the formation 
of thiocai'bamides with ammonia and amines, but also by the production 
of the same thiocarbamide from cheirolin and nniline, and from phenyl- 
thiocarbimide and the base, C^HjjOgNS; by desulphurisation with 
mercuric oxide, this thiocarbamide yields a carbamide identical with 
Wagner’s oheirol. The base, C^H,jOj,NS, does not contain hydroxyl; 
the presence of a sulphone group is indicated by the firmness with 
which the sulphur is bound, the saturated character and insolubility 
in ether of the base, its stability to hydrochloric acid at 200°, 
hydriodic aetd, and cold potassium permanganate. Boiling potassium 
petmaijganate converts the base into an acid, CgH^OjS'COgH, and 
fuming nitric acid at 200° produces a good yield of methylsulphonic 
acid; these two reactions indicate the presence of •CHj'NHj and of 
•SMu respectively. Consequently, the base is probably 
S 02 Ale( 03 H^)* 0 H 2 *NH 2 , 

and cheirolin a methylsulphone derivative of propylthiocarbimide, 
S 02 Me'ClI. 2 *Cir 2 *CH 2 *NCS, the methylsulphone group being in the 
y po.silion becauFO the substance is optically inactive. The correctness 
of these views has been proved .synthetically. Methijl-y-broynopropyl- 
SO^Me-CH./CHo’Cir^Br, m. p. 34° b. p. 156 — 15871 mm., 
obtained by treating an alcoholic solutiou of sodium methylmercaptide 
at 0° with an alcoholic solution of ay-dibromopropane and oxidising 
the resulting sulphide with potassium permanganate, is converted by 
potassium thiocyan*te into the thioa/anate, 

S02Me'CH2*(:;H2-ClVSCN, 

w. p. 57°, but all attempts to convert it into the isomeric thio* 
carbimiilo have been unsuccessful. The synthesis of cheirolin has 
been achieved therefore by the following process. Methyl 

rpkkaUminoprop^jl sulphide, C8Hj<p7"N'CHj-CHj-CHj-SMe, m. p. 

59—60°, obtained from alcoholic sodium methylmercaptide and 
y-bromopropylphthaliinide, yields by hydrolysis methyl y-aminop'opyl 
sulphide, b. p. 170° {hydrochlofidey m. p. 136°; oxalate, decomp. 208°; 
PWe, m. p. ] pwrolonate, m. p. 184—185°), the hydro- 

« loride of which is oxidised, be.st by permanganic acid, to methyl 
T^f>^inopropyUulplwne^ the derivatives of which are identical with those 
® the primary base obtained by the hydrolysis of cheirolin; for 
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eiample, the hydrocMoride, m. p. 146°, jdatinicMoride, decomposiuj 
■234° di-y-melhylsulphoTUprapyUhioearbamiie, m. p. 125—126°, |k' 
Synthetic methyl y-aminopropylsniphone is finally oonyertel in*! 
cheirolin by Hofmann's method with carbon disulphide. 

The following compounds have also been prepared: MethvI 
y-aminopropylsulphone forms, in addition to the derivatives meslionpj 
above, Apierate, m, p. 190 — 192°,picri);onai«, m. p. 216°, an N-Jesw 
derivative, m. p. 102 °, is oxidised by boiling potassium permangana^ 
to meihylttdpliontpropionic acid, SOjMe’CHj'CH^'COjH, m. p. joja 
and is converted by an excess of methyl iodide into trimethyl-y-Y^i^i^^ 
lulphonepropylammonium iodide, SOjMe-[CHj] 3 'NMejI, m. p. 1 50— Ijjo 
Methyl y-aminopropyl sulphide reacts with an alcoholic solution of 
cheirolin to form the thiocarhamide, 

SMe-[CHj]5-NH-CS-NH-[CHj],-S02Me, 
m. p. 59°, with alcoholic carbon disulphide to form ultimately d;. 
y-methylthiopropyltkioearbamide, CSLNHjCHjlj-SMeJj, m. p. 55—56° 
and with sodium methoxide and an excess of methyl iodide to forip 
the aSi-dimelhiodide of methyl y^limethylaminopropylsulphide, 
Cn,-S(MeI)-[CHj3-NMe3l. 

decomposing at 246°, and also the N-mthiodide, decomposing at 215°, 

An alcoholic solution of cheirolin is converted by alcoholic 
ammonia into ymlhylsulphonepropyllliiocarhamide, 
SOjMe-fCHJj-NH-CS-NHj, 

m. p. 116°, by alcoholic aniline into y-jnethylatUplMmpropylphenylthw- 
carbamide, SO^MeiCH^Js-NH-CS-NHPh, m. p. 136° (which is also 
obtained from phenylthiocarbiinide and methyl y-aminopropylsulphore), 
and by alcoholic methyl y-aininopropylsulphone into a-di-y-methijl- 
tulphonepropyUMocarbamide, CS(NH-[CH 2 ] 3 'S 02 Me)j, m. p. ]3o— 126° 
which is also obtained by desulphurising an aqueous solution oi 
cheirolin at 50 — 60° with mercuric oxide (| mol.). 
sulphonepropylcarbamide, m. p. 172°, is obtaioed by the action of 
mercuric oxide on the preceding thiocarhamide, or of an excess of 
mercuric oxide on a boiling aqueous solution of cheirolin. C. S, 


Effect of Pressure and Temperature on Cyanogen. E. BauNEa 
and A. Whoczynski (Compt. rend., 1910, l&l, 314 — 316. Compare 
this vol.| ii, 557, 707). — The conversion of cyanogen into paracyanogen, 
which takes place at about 310° under ordinary pressure, can be 
brought about at lower temperatures by increasing the pressure; 
thus, at 220° and 300 atmospheres, the gas undergoes a diminution 
in volume of 10%, and then contains 16% of free nitrogen. Polymeri- 
sation also occurs in the neighbourhood of the critical temperature and 
pressure, but probably not with sufficient rapidity to vitiate deter- 
minations of these constants. W. 0 . ff . 


Formation of o-Nitrotoluene from 2 ; 4 -Dinitrotoluen 6 . 
Moeitz Kohn {Monatsh., 1910, 31, 745 — 746. Compare Abstr,, ISo’i 
-i, 661). — o-Mitrotoluene is formed by boiling 2 : l-dinitrotoliiene wi 
^an aqueous alkaline solution of hydroxylamiue. No t™® “ * * 
formation of p-nitrotoluene could be detected. ' 
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pinitro-f-xylenes. Jar J. Blanksma {phm. Weekhhd, 1910, 7, 
727_-730).— Preparation of the three isomeric nitro-jj-xylenes by au 
indirect method has established the fact that it is possible to separate 
the poro compounds from the mixture resulting from the nitration of 
-xylene, although only a small proportion of the 2 : 3- and 2 : 6- 
compounds is obtained. 

On reduction with ammonium sulphide, 2 : 3 dinitrO‘;p-xyl0ne yields 
p-xylidine-3-auIphonic acid, probably due to replacement of one nitro- 
group by SS, followed by intramolecular oxidation and the addition of 
one molecule of water, A. J. W. 

Higher Homologues of Benzene. Esling Scheeinee (/. 
Chm\., 1916, [ii], 82, 292 — 296).— The following compounds are 
produced by the Gdgnard and the Friedel-Oraft reactions. ;S-Chloro- 
^.methylpentaoe, b. p. UO— 113^ Df 0-8678, nlf 1‘4U76, yields 
with benzene and aluminium chloride ^'phenyl-^-methylpmianef 
CMeaPr'Ph, b. p. 205-206^ I)“ 0-8796, 1-49554. ^-Chloro-^B- 

dimthylpentane, CHMe2-CH2*CMe2Cl, b. p. 126-127°, Di” 0-8650, 
1-42015, prepared from the corresponding carbinol, is converted 
into ^phenyl' ph-dimethylpenta'M,h. p. 218°, D^*’ 0-8741, Ti’p*’ 1-49383. 
y-Chloi-o-y-inethylpentane, b. p. 116°, 0-889.3, 1-42315, yields 

yfkenyl-y-nuthylpmtane, b. p. 204 — 206° 0'8773, 1 '49724. 

Triethylcarbi-iol forms y-chloro-y-elhylpentme, CEtgCl, b. p. 143 — 144°, 
0‘8644, 1-43276, which is convestedinioy-phenyl-yethylpentane, 
b. p. 2-20-222°, Bf 0-8656, ng 1-49211. C. S. 


The Ditolylmethane from Formaldehyde and Toluene. Otto 
Fischer and Haks Gross (J. /»-. Chem.y 1910, [ii], 82, 231—237).— 
The large residue obtained in the preparation of ditolylmethane from 
metbylal or paraformaldehyde and toluene (Abstr,, 1909^ i, 663) yields 
^-raelhylanthracene by further distillation. When the residue is 
distilled under diminished pressure, it yields a further quantity of 
ditolylmethane and a mobile, colourless liquid with a feeble, blue 
fluorescence, b. p. 247 — 250°/12 mm., which is apparently a poly- 
meiide of ditolylmethane. When the condensation of toluene and 
paraformaldehyde or methylal in the presence of sulphuric acid is 
performed at - 15° to - 10°, only a little ditolylmethane ia obtained, 
the chief product being an amorphous powder. 

The ditolylmethane obtained by the aulhoi's’ process (and also that 
prepared by Weiler's method) must contain a little o;3-ditolylmethane, 
because it does not solidify in ice and salt, melts at - 3°, and yields 
p-methylanthracene by distillation over pumice in a red-hot tube ; thd 
pure dipara-substance solidifies in ice and salt, melts at 22 — 23°, and' 
ao^ not yi^ld ^-methylanthracene on distillation. 

, ‘^^^'^I'^oditolylmethane obtained by Weiler by the nitration 
u dolylmethane ia identical with that prepared from o-nitrotoluene, 
orraa dehyde, and concentrated sulphuric acid, and must therefore be 
■ ' [^^i'^odi-jj-tolylmethane ; by inaction, it yields the correspond- 
Dg *,*i„0K.ompound, m. p. 72—74“ which forma a 

derivative, m. p. 264° C, S, 
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Ditolylethane and Ditolylethylene from Paraldehyde and 
Toluene. Otto Fischer and L. Castnee (J. pr. Chem., 191 q^ cj. 
280— 288).— Continuing a former research (0. Fischer, this 
1 875, 164), the authors show that the best condition for the production of 
ditolylethane is to add slowly paraldehyde to a vigorously stirred mixture 
of concentrated sulphuric acid and toluene at -20°, the temperature 
being kept below - 15°; after three to four hours the temperature is 
slowly increased to 0°, and the mass added to water at 0°. AVhen 
cold toluene is added to a mixture of pure sulphuric acid and paralde. 
hyde at - 20°, and after three to four hours the temperature is raised 
to 10° and the mass poured into water, the ditnlylothane contains 
26—3.3% of di-yi-tolylethylene, which is separated by fractional dis- 
tillation. The di-p-tolylethyleno and the di-p-tolylethane obtained 
from it by reduction with sodium and alcohol do not yield ,0-niethyl. 
anthracene when pa.«Red over pumice in a red-hot tube. By hromina- 
tion in carbon disulphide at 0°, di-p-tolylethylene yields an unstable 
additive compound, which loses hydrogen bromide during its pui ificatiun, 
(11 byoniodi-prtolyldhyhmj Cs,;TI,al*r, m. p. 53 — 54°, being obtained. 

The formation of di-p-tolyletliylene may be due to the intermediate 
production of crotonaldehyde, since under the conditions mentioned 
above this aldehyde, toluene, and sulphuric acid produce the un- 
saturated ^hydrocarbon. C, S, 

Action of Iodine on m-Toluidine. IIknry L. Wiieeieu (imer. 
Chem. J., 1910, 44, 126— 145).— It has been siiown by Wheeler aud 
Liddle (this vol., i, 17, 19) that when p-toluidine is treated with iodine, 
both mono- and di-iodo-derivatives are produced, whilst with o-toluidine, 
the mono-derivative only is obtained. A study has now been made of 
the behaviour of m-tolui(line towards iodine, and the S-iodo-, 4 ; G-di-iodo-, 
and 2 : 4 ;6-tri-iodo-derivativea have been isolated. It is probable that 
small quantities of isomeric compounds, such as the 4-iodo- and 2 :6-di- 
iodo-derivativos, are also formed. When m-toluidine (I mol.) Ls mixed 
with iodine (two or three atoms) in presence of ether, water, and 
calcium carbonate, the product consists of mono- and di-iodo-toluidines, 
together with some of the original base. When the proportion of 
iodine is increased to four atoms, a mixture of the mono-, di , and tri- 
iodo-derivati ves is obtained, in which the di-derivative predominates, 
whilst with six atoms of iodine, tri-iodo-m-toliiidiiie and resinous 
material are produced. ->no 

[With Charles Hoff-man.] — h-lodo-wi-toluidine has m. p. ’ 
instead of 98—39"* as stated by Artmann (Abstr., i, 8i9). 
^-lodo-Z-aceiylaminohenzoic acid, NHAc'C^Hgl'COgH, m. p- - > 
obtained by the oxidation of 6-iodoaceto-?ft toluidide with potassium 
permanganate, forms long, colourless, prismatic needles. An at emp 
was made to prepare 6-iodo-3-aminoben2oic acid by the hyaro ysis o 
the acetyl derivative, but the acid is very unstable, and coul ^ ^ 

isolated. \:^-J)i-iodo-m-U>luidin^, NHg'Cf.H^Melg, m. P' ! 

crystallises in large, stout, colourless needles; the ^ 
tulplioU were prepared ; the derivative, m. P* ^13 . 

slender, colourless needles, and is only slightly oxidised hypo 
permangafiftte solution even when heated with it in a 
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jt 300°. 2:i-.i-Tri-iodo-ja-toluidine, NH^-OiHMelj, m. p. 135°, 
(jiystallises in long, pale brown, hair like needles ; the aceiyl derivative 
has m. p. 265°. By the action of potassinm iodide on the diazotisation 
product of 2 : 4 : 6 -tri-iodo-rw-toluidine, 2:3:4: ^-tetraiodololuene, m. p, 
170°, is produced, which forms long needles. 

[With Cdaeies a, Bbautlecht.]— 2 : 6-Z)t-i«/o-nMto.m-to/Hid0f«, 
CjHjMeIj'NHAc, m. p. 171°, obtained by the action of iodine chloride 
on 2 -iodoaceto-m-toluidide, forms colourless prisms. On hydrolysis, it 
is converted into 2 : d-di-todo-m-lo/uirfiwe, m, p. 88 °, which crystallises 
in colourless needles and prisms ; the hydrocklo^e was prepared. 
2:3: ^-Tri-Vidotoluene, m. p. 80-5° prepared by the action of potassium 
iodide on the diazotisation product of 2 ; 6 -di-iodo-wi-toluidine, forms 
colourless needles. 

When a mixture of G-nitro-o-toluidine (1 mol.) and iodine (1 mol.) 
with ether, water, and calcium carbonate is warmed for several hours, 
i-iodo-^nilro-o-toluidine, NOj'CjH^Mef'NH,, m. p. 85°, is produced, 
which forms yellow prisms. By the action of potassium iodide on the 
duizotisation product of this base, 2 : 5-di-iodo4-nUrololm7it, 
NOj-CjIIjMel,, 

m. p. 105°, is obtained, which forms colourless needles, and, on 
reduction, is converted into 3 : 6-di-iodo-o tolui<line, NHj'CjHjMelj, 
m. p. 86 °, which crystallises in colourless needles. On trt^ating the 
diazotisation product of 3 : B-di-iodo-o-toluidine with potassium iodide, 
2 ; 3 : G-tri-ic .lotoluene is obtained in a yield of 90%. When 5-iodo-6- 
nitro o toluidine is diazotised in dilute sulphuric acid solution and the 
product is decomposed with sodium hydroxide and distilled with steam, 
i-wdo-i-nitrotoluene, m. p. 65", is obtained, which forms colourless, 
prismatic plates. 

[With Samuel R. Scholes.] — When 4-iodo-3-nitrotoluene is reduced 
with ferrous sulphate and ammonia, 4-iodo-m toluidine is produced, 
which has m. p. 38—38-5°, and not 48° as stated by Willgerodt and 
Simouis (Abstr., 1906, i, 156) ; the phtnylthiocarbatnide derivative, 
C,H 3 M 6 [-NH-CS-NHPb, has m. p. 162—163°. d-Iodoaceto-m- 
toluidide has m. p. 151°, instead of 145—146° as given by Willgerodt 
and Simonis (foe. ci«.), and is converted by iodine chloride into 4 ; 6 -di- 
iodoacete-m-toluidide. By the action of iodine on 4-iodo-m-taluidine, 
4 ; 6 -di-iodo m-toliiidine is produced. 3:4: i-Tri-iodotoluene, m. p. 
119 120 , obtained by diazotising 4 : 6 -didodo-m-toluidine and treat- 
ing the product with potassium iodide, forms long, slender, brown- 
needles. 

When 3-nitro-p-toluidine is warmed with iodine chloride and glacial 
acetic acid, 5-iodo-3-nilrop-loluidine, m. p. 98°, is obtained, which 
erjstslhses in golden-brown needles, and yields an acetyl derivative, 
m. p. 202—203°, identical with that obtained by Wheeler and Liddle 
1 18 VO i, 18) by the actioo of nitric acid on 3*iodoaceto-p*toluidide. 
y lazotising 5-iodo-3-nitro-p-toluidine and treating the product with 
^ assium iodide, 4 : ^-di-iodo-Z nitroUdutm, m. p. 84: — 85°, is produced, 
int / 1 'kT orange prisms, and on reduction is converted 

coL,i: “■ P- 66—67° which forms a mass of 

183—184“ ^ needles, and yields an aoetyl derivative, m. p, 
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5-Iodo:3nUrololuenf, m. p. 77", obtained by tne Mtion of potasaiu,, 
iodide on the diazotiaation product of S-nitro-m-toluidine, forms yellow 
rectangular prisms. On reduction, it is converted into S-iodc-ai’ 
toluidini, m, p. 78— 78'5“, which crystallises in long, colourless 
needles j the acelj/l derivative has m. p. 183“. E. (J, 

" f Preparation of 5'Nitro-m-anisidine.] Fahbwebke vorm. Meistes. 
Ldcics is BkChinq (D.R.-P. 222062).— ^ 
OMe-C,H3(NHs)-NOj, 

orange-yellow needles, m. p. 120“, is prepared by the reduction of 
3 : 6-dimtroaaiaole, m. p. 105“; the Z-nilroanisole-3-azo-li-naphtiol 
obtained when it is diazotised and coupled with ^-naphthol can be 
employed for the preparation of lakes. F. M. G. M. 


Condensation of Some Primary Aromatic Amines with 
Chloralaniline. Stroud Jordan {J. Amer. Chem. Soe., 1910, 32 , 

973 977), — It is well known that when an amine (1 mol.) is treated 

with an aldehyde (1 mol.) an additive compound is produced, whilst 
if the reagents are in the proportion of 2 mols. of the amino to 1 mol 
of the aldehyde, a condensation product is formed and water (1 mol.) 
is eliminated. The experiments now described show that, in certain 
cases, the additive compound is an intermediate step in the formation 
of the condensation product, and that it can be converted into tbs 
latter on the addition of an excess of free amine. 

When an alcoholic solution of freshly prepared chloralanilino is 1 
lieated with aniline, the condensation product, CCl 5 -CH(NHPli)j, k 


obtained. . . , . 

If chloralaniline is heated with 3-mtro-p-toluidme dissolved m | 
benzene, a condensation product, CC!3'CH(NHPh)-NH‘CjHjH6'50,i 
m p 98—99“, is obtained, which forms a yellow, crystalline mass, 
and is difficult to purify owing to tlie facility with which it decomposes 
with production of 5-chloro-3-nitro-p-to!uidinB. E. G. 

Preparation of Optically Active o-Dihydroxyphenylalkyl- 
amines. Faruwerke voen. Meister, Lucius k BeUnisu (D.K.P. 
222451. Compare this vol.,i, 372).— It is found that the synthete 
optically inactive racemic o-dihydroxyphenylalkylamines can Ee r*®'™ 
bWeansof optically active tartaric acids; by this method, i ff 

trihydroxyphenyletbylmethylamine, identical with the theiapentially 

important base, f-adrenaline, has been obtained. Racemic p-i : l-»- 
hydroxyphenylethyimethylamine (50 parte) is treated 
acid (43 parts) w either aqueous or alcoholic solution, the solve 
removed under reduced pressure, and the residue dried ; it is then stirM 

with methyl alcohol in which Wrihydroxyphenylethylmethyla™ 

d-tartrate is insoluble, this is crystallised from a mixture ot J 
and ethyl alcchcle (when pure it has m. p. 149“) and on re » 
with alkali yields f-adrenaline, m. p. 211-212“ '^lie methyW ^ 
exkaet yields the more soluble d-trihydroxyphenylethylmethylamm^ 
If ttartaric acid is employed, the d-base Martrate is o . 

most insoluble component of the mixture. Other racemic 
phenylalkylamines can be similarly resolved into ^ 
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tjuaymmetrioal Aromatic Derivatives of Oxamide. 
g StJiDA, jun. {J^onMeh.f 1910, 31, 683 — 616). — A number of unsym- 
metrical diaubstituted oxamides of the type of phenyHolyloxamide have 
been prepared by the action of arylamines on ethyl oxanilate and ethyl' 
/-tolyloxamate at about 150 — 200®. The products, with the exception 
of those which contain para-substitnents in both benzene nuclei, give 
Tafel’a reaction with dichromate and concentrated sulphuric acid 
fAbstr.) 1892, 709). The products of hydrolysis of most of the 
compounds hfVe been examined (compare Dyer and Mixter, Abstr., 
1887, 251). Phenyl^tolyloxamide has m. p. 204—205° (compare 
Heller Abstr., 1904, i, 730). Phenyl-(i‘tolylommid6, 
NUPh-CO-CO-NH-CgH.Me, 

crystallises in microscopic prisma, m. p. 176—177° and is rather more 
readily soluble than the para-compound. Phenyl-iii-tolyloxamid6Cxy9>iQX‘‘ 
Uses from 60% alcohol in long, colourless, glistening needles, m. p. 168°. 
Ail three compounds when boiled with aqueous alcoholic potassium 
Lydroside yield a mixture of oxanilic and a tolyloxamic acid. With 
moderately dilute alkali and boiling for about two hours, oxalic acid does 
not appear to bo formed. 

Pkinyl-^xylyhxamide^ NHPh’CO-CO'NH'CgHgMeg [McgtNH- 
1:4:2], forms microscopic needles, m. p. 196 — 197°; the isomeric 
MSffl-compound [Me 3 :NH = l :3 :4] has m. p. 200—202°. 

?/ie^ly^l^■c’MJn^^0i2a7n^We,NHPh•CO•CO•CrtH2Me3, hasm.p. 202 — 203° 
when crystf'.ised from alcohol, bub 215 — 217° when crystallised from 
acetone. i^-Tolyl''p-xylyloxa'mid«^ Oflll^Me’NH'CO’CO’NH'CgHgMej, 
crystallises from a mixture oS benzene and alcohol in colourless 
needles, m. p. 168°. Phmvl- a-napktkvlora mi^ e. 

NHPh*00*00-NH*C,oHr, 

crystallises from alcohol in prismatic needles, m. p. 191 — 192°, and 
the isomeric ^-naphthyl derivative forms a crystalline powder from 
benzene and has m. p. 227 — 228°. Pkenyl-p'mtroplienyloxamidey 
NHPh'C 0 'C 0 *NH*CgH^*NO 2 , crystallises from ethyl acetate in 
yellowish-grey needles, m. p. 251 — 252°. PJtenyl-o-nitro-^-tolylomraidet 
NHPli'CO'CO'C^HjiHe-NO.^ [Me = 1 ; 3 : 4], crystallises 

from alcohol in glistening, golden-yellow plates, m. p. 188 — 190°. 

When phenyl-jD-toIyloxamide is heated on the water-bath for fifteen 
minutes with nitric acid (D 1’4), it yields the o-raononitro-derivative, 
m. p. 182 — 183° and soluble in ethyl acetate, together with the 
4 : 2'-dini>£i-coaipound, Cj^lIj^OgN^, insoluble in ethyl acetate, but 
crystallising from chloroform in yellow, glistening needles resembling 
pyrites. The constitution of the two nitro-derivatives was estab- 
lished by an examination of the products of hydroly^s ; in the case of 
the dinitro-compound these were oxalic acid, yj-nitroaniline, and 
3-nitro-p-toluidLne. 

Nitric acid and iodine 'transform pbenyl-;;-tolylo 2 ainide into the 
p-WKio-derivative, CgHJ'NH*CO'CO-NH-GgH^Me j this crystallises in 
“ucroscopic prisms, which are still solid at 280°. 

Most of the diarylated oxamides when hydrolysed with dilute 
hydroxide yield an oxamic acid and arylamine; 
e lydrolysia does not, as a rule, proceed to the formation of oxalic 
»cid. In mnat cases both the reactions NHR*CO‘CO-NHR' -f H^O 
VOL xevni. i, z z 
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NHR-CO-CO,H + NHjR' and NHR-CO*CO*NHR' + H^O Nh R 

COgH’CO’NHR' proceed at the same time, so that the final piodyt 
consists of a mixture of the two substituted oxamic acids and of the 
two amines. The formation of the two acids was proved by preparin 
and analysing a mixture of the silver salts of the two acids, in 
case of the /3-naphthyl, o-nitro-p-tolyl, and p-nitrophenyl derivatives of 
oxanilide, only one acid is formed, namely, oxanilic. j j 

Alkylation of Aromatic Amino-acida. Ill, Aminomethvl- 
benzoic Acids. Henry L. Wheeler and Charles Hoffman 
Chtm. 1910, 44, 113 — 126). — It has been shown in an earlier 
paper (this vo!., i, 381) that when the salts of o-, m-, and p-amino- 
benzoic acids are treated with alkyl halides, alkylaminobenzoic acids 
are produced, but that certain amino-acids which have negative atomj 
or groups adjacent to the amino-group yield esters under these 
conditions. It was therefore considered of interest to ascertain 
whether a similar influence is exerted by substituents which are not 
usually regarded as having a negative character, such as the methyl 
group. A study has therefore been made of the ethylation of 
4-amino- and 2-amiao-mesitylenic acids, and it has been found that the 
former yields an ester, whilst the latter yields the diethylamino-acid 
(30 parts), the ethylamino-derivative (10 parts), and the ester 
(1 part). The investigation has been extended to the ethylation of 
4-amino-m*toluic acid and 5-ii)do-4-amiDO-?rt-toluic acid. Tlie former 
gives the ethylamino-derivative (15 parts), the diethylamino-derivative 
(1 part), and a small quantity of another substance, probably the ester 
(2 parts). 5-Iodo*4-amino-7»-toluic acid does not readily undergo 
alkylation; it yields the ester (15 parts) and the dielhylatnino-acid 
(4 parts). These results show that the different behaviour of amino- 
acids cannot be fully explained either by the theory of etei-eochemical 
interference or by the positivo or negative character of the 
substituents. 

£tkyl i-aminomesilyhnaiej m. p. 67*^, crystallises in colourless 

plates. 

^‘Dieihylaminomisitylenic acid, ro. p. 98°, forms colourless, prismatic 
crystals, and gives a sky-blue fluorescence in solution in light 
petroleum. ^'Eth^laminomsUylenie acid, m. p. 190° (ilecoinp), 
crystallises in large, colourless prisms. 

4- Nitro-w-taluic acid was prepared by the nitration of 7}i-toluic acid. 

An isomeric aci(L is simultaneously produced, which has been found to 
be 6-nitro-?n-toluic acid. The acid obtained by Jacobsen (Abstr,, 
1882, 185) in this reaction, and supposed to be the 4 -iiiLro-d 6 nvative, 
WM doubtless a mixture, as was also the amino-product obtained on 
reduction, ^-Kiiro-Ja-toluamidej m. p. 190°, forms large, traneparen 
prisms. i-Ethylamino-m-toluic acid, m. p. 71 — 72°, crystallitses m 
^rge, transparent prisms, and dissolves in light petroleum to orj 
a Solution with a sky-blue fluorescence. as , 

m. p. 55 — 57°, forms long, slender needles. . 

5- /odO’4-aminO’m-ioiuic acid, m. p. 212° (decomp.), 

square plates. The e(/tyl ester, m. p. 70—71°, forms long, colour 
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orisffls- ft-IodoA-dMylammo-Ta-tolme acid, m. p.. 125 — 126“ forms 

fine, bair-like crystals. E. G, 

preparation of Oarbamino acid Esters from 6-Amino-a- 
naphtholS-sulphonic Acid. Badische Anilin- k Soda-Fabrik 
(D.R 'P- 221967). — The carbamtno^ctil alkyl or alkylaryl esters of 
fi-amino-a-naphthol-S-sulphonic acid (J acid) of the general formula 
S 03 H-OioH 5 (OH)*NH‘C 02 R- (Il = alkyl or alkylaryl group) can be 
readily prepared by slowly dropping the required alkyl chlorocarbonate 
info an aqueous solution of the sodium salt of the abore acid at the 
ordinary temperature and with continual stirring. 

Sodium Mhyla.irhamino-a. 7iaphthol^-sulphonate is readily soluble in 
water, the barium salt sparingly so. 

Sodium ^-amylcarhaiiiino a-naphthol-^sulplimiaU is sparingly soluble 
in water, and the solutiou readily gelatinises. 

Sodium ^ bimylGa/rhainiuo- and ^‘niiTobenzylcarhamino-a-naphtliol- 
l-^fhomUi are sparingly soluble in water. F. M. G. M. 


Acyl Derivatives of Thioamides. Motooki Matsui {Mem. Coll. 
Set. Sug. Kyoto, 1909 — 1910, 2, 241 — 244). — Thiobenzamide and 
tbio-p-toluamide when dissolved in benzene react with acid chlorides 
with the formation of nitrogen-substituted compounds of the constitu 

tion E‘CS‘N{0CR')2 or The reaction takes place 

at the ordinary temperature, occasional cooling being necessary. The 
resulting compounds arc stable towards hydrochloric acid, but easily 
decomposed by alkalis pr by reducing agents, hydrogen sulphide being 
one of the decomposition products in both case.s. 

Phthahjlthiobmzamide, crystallises from 

benzene in stout violet plates containing half a molecule of benzene of 
crystallisation. From alcohol, it crystallises in scales, and from ether 
in prisms, and has m. p. 126“. Phthalylthio p lolmmide, 
CjHy-CS*N:C2G;C«H„ 

forms violet scales or needles, m. p. 179“. Suecinyllliio-^-toluamide, 
C7lI.’CS‘N.0202.C2H^, forms violet, needle-shaped crystals, m. p. 142“. 

Aciti/U/dobenzamide, I'h’CS’NAc^, forms red plates, ra. p, 94 95“. 

Acetylthio-'p-tolv.amide, CyH-’GS’NAc.,, crystallises in red plates, 
ni. p. 121 — 123° T S P 


Diguaiacylphoaphorio Acid. Piebre Dupeis ( Jlull . Soc . chim ., 
Wm’ '■‘a ’ Compare Abstr., 1908, i, 529 ; this rol., i, 

lino • phosphoric aiihj-drido to guaiacoi and heating to 

, a mixture of mono- and di-ginaiacylpliosphoric acids is formed, 
tom whicli the former may be separated by neutralisation with 
0 mm carbonate solution and precipitation with copper sulphate, 
tom te hltrate, diguaiacylphosphoric acid separates on adding hydro- 
oric acid, and can be recrystallised from boiling water. The 
isomorphoas with the sodium salt Uoc . cit.l and 
'fjstallises with 1 mol. H^O. T. A. H. 


Preparation of Hexa- 

OSEP Herzio and Bh. Erthal 


and Penta-methylphloroglucinol. 
(Mmiatsh., 1910, 31, 827— 831).— The 
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metbylation in th^ nucleus of pMoroglucinol and orcinol (Herzig and 
Wenzei, Abstr., 1906, i, 93) is a complicated reaction, and the yield ia 
d^endent on factors which are still imperfectly understood. 

Hexamethylphloroglucinol could not be prepared by Spitzer’s 
method (Abstr., 1890, UlO), but both heia- and penta-methyi 
derivatives ai'e obtained on warming phloroglucinol in aqueous alkaline 
solution with methyl iodide until the reaction is neutral. The hexa- 
methyl derivative crystallises out, and the pentamethyl derivative 
is extracted from the residue with ether. The yield is satisfactory, but 
the relative proportions of the two products vary in the different 
experiments. The pentamethyl derivaUve can be further methylated 
to hexamethylphloroglucinol by the same treatment in aqueous solution, 
a transformation which does not take place in alcohol. 

Pentamethylphloroglucinol ls converted by the action of diazo- 
methane into the methyl ether, m. p. 62 — 55°, which was previously 
koown as a viscid oil obtained by the action of methyl iodide and 
potassium hydroxide. E. F. A. 

Some Cyclic Bthylenic Ethers and their Bromo-derivatives, 
G. Busignies {GompL fmd., 1910, 151, 615 — 517). — The Grignard 
reaction proceeds much more readily with substituted alkyloxy. 
aromatic ketones than with the alkylamino-ketones studied previously 
(Abstr., "l909, i, 736), Phenyl phenetidyl ketone yields in tMi 
w&j phenyl-p-pfienetidylethylenef m. p. 71°, phenyl-p-phtnetidylpropylene 
m. p, 54°, and p-pJi67iet{dyUtUbene, m. p. 93°. 

The bromination of phenyl-jp-anisylethylene has been studied, bul 
the author has been unable to obtain the isomeric monobromo-deriv 
, ativea described by Stoermer and Simon (Abstr., 1905, i, 53), 
Compounds of this class containing the grouping CH^.C. yield onlj 
dibromo-derivativea even in the cold, whilst those containing th* 
grouping ‘CHIC: furnish monobromo-derivatives with liberation o: 
hydrogen bromide. Phenyl-j^-anisylethylene gives a dibrmo4m^ 
ative, m. p. 115°; the corresponding compound froc 

phenyl-p-phenetidylethylene has in. p. 90°. ^-Bromo-a-phenyl-p-pheiu 
iidylpfopyUneh&s m, p. 48°. ^'JfroTno-a-p“phcn(tidyl$tiibe7i6, m. p. 73 
forms a rfitromo-derivative, Cj^HjgOBrg, m. p. 160°. p-Bt'oniodi-i 
phcnetidylpropykne has m. p, 60°. 

Catalytic Preparation of Mixed Ethers from Alcohols an' 
Phenols. Paul Sauatieb and Alphokse Mailhb {CompL^ ‘rend 
1910, 161, 359—362. Compare this vol., i, 294, j456, 536).- 
Phenol (1 vol.) and methyl alcohol (1’6 vols.) in the state of vapour ai 
passed over a column of thorium oxide at 390—420°. The produd 
are fractionated, and the middle ^rtion washed with so lu 
hydroxide solution. Anisole is thus obtained in excellent yield a ' 
a' single rectification. Under the same conditions, m-cresol giv^ 
very good yield of the methyl ether, hut with the para-compoun 
yield is less satisfactory. The method is successful with 2 : 4-xy ent 
thymol, carvacrol, /S-naphthol, and a-naphthol. In the latter case 
catalyst is kept at about 400°, and the yield is 33%. 

Ethers were not obtained* from dihydric phenols owing to 
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fcrination of stable compounds with the thorium oxide, these being 
slowly decomposed with formation of complex products. 

The homologuea of anisolo are obtained with less ease owing to the 
readiness with which the higher alcohols undergo dehydration. The 
reaction, however, offers an advantageous means of preparation if the 
phenol is dissolved in excess of the alcohol. The ethyl, propyl, and 
Moamyl ethers of phenol, and p-tolyl ethyl ether were prepared in this 
'»»)'■ W. 0. W. 

Catalytic Preparation of Phenylio and Diphenylic Ethers 
Pauc Sabatieb and Alphonse Mailhe {Compt. rend., 1910 15l' 
492-494. Compare preceding abstract).— Diphenyl oxide and its 
homologuea are readily prepared by passing the vapour of a phenol 
•over thorium oxide at 390—450“. Solid phenols may be dissolW in 
benzene Before vaporisation. Thecatalytic method givesayield of A0“Z 
of the oxide in the ease of phenol and p- and m-cresol. With o-cresol 
however, a higher temperature is necessary and the yield is poor ’ 

When the reaction is allowed to proceed at a higher temperature 
hydrogen is liberated and a diphenyleue oxide produced. In the case 
of phenol and yi-cresol, considerable quantities of the condensed oxides 
are formed at 475“; m-cresol under these conditions gives rise to 
B-dUolylme oxide, C„H,,0, brilliant lamelte, m. p. 182“. The hnalogous 
orrio-com^und has m. p. 121“. 0 

Scission of Phenolic Ethers by Organo-magnesium Com- 
pounds. ViCTOE G^aKABD*(Co»»p<. rend., 1910, 151, 322—325. 
Oompare Abstr., 1904, i, 494).— Organo-magnesium derivatives do not 
react with phenolic ethers under ordinary conditions. By adding 
magnesium, however, to a mixture of an alkyl bromide with anisole or 
phenetole in equimoleoular proportions, employing benzene as the 
solvent, reaction occurs. Hydrolysis of the product iu the usual way 
regenerates the phenolic ether, but if the solvent is removed and the 
residue gradually heated to 150—160“ under 10-15 mm,, only half 
the ether is recovered, the remainder having undergone conversion into 
phenol. Under the same conditions, estragole gave a 50% yield of 
p-allylphenol. In, the case of safrole, fission takes place at the 
temperature of the water-bath, but the unstable dihydroxy-derivative 
fflunot be isolated. A small quantity of a substance, probably 
j-methoxy-S-allylphenol, is also produced. 

The foregoing results are explained by supposing that an oxonium 
eomplex is first produced by addition, and that this undergoes scission, 
Jieldmg the compound OPh-MgBr, and probably ethylene and a 
saturated hydrocarbon. 

The results obtained by Schorigin by the action of alkyl derivatives 
V I same way (this 

’ W. 0. W. 

Action of Bromine in Presence of Aluminium Bromide 
77fi Ethers. A. Bonneaud {Bull. Soc. chim., 1910, [iv], 7, 

of nh has shown (Alffitr., 1898, i, 641) that in the case 

pnenols, bromine in excess in presence of aluminium bromide 
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(1) displaces all the hydrogen atoms in the nucleus j (2) leaves un 
changed lateral chains of the type •OHg'R, and (3) destroys lateral 
chains attached to the nucleus by :CH or !G, replacing each of these h 
one atom of bromine. The author shows that the same rules hold 
good in the ease of phenyl alkyl ethers, and Chat in addition these 
ethers undergo saponification and regenerate the corresponding phenols 
except in the case of ethers containing two aromatic nuclei • thus' 
under these conditions, anisole, phenetole, and phenyl propyl ether all 
yield pentabromophenol, diphenyl ether furnishes dtcahrmodipktnul 
ether, colourless prisms, m. p. 293°, whilst the methyl and ethyl ethers 
of 0-, VI-, and ;3-cre8ols and the methyl and ethyl ethers of thymol ami 
carvacrol all give the corresponding tetr-abromocresols. The followino 
new compounds were prepared by the action of the appropri.itu alkvl 
iodide on the potassium derivative of pentabromophenol, pentabroino. 
anisole, m.^. -penlabromophenetole, m. p. 136°, and peHtahromo- 
phenyl p'oppl ether, m. p. 98°. T. A. H 

The Cholesterol Group. VIII. mOholesterol. A. Mobesohi 
{Aui R. Accad. Lincei, 1910, [v], 19, ii, 53 — 57. Compare this vol., j 
317, and Daruistadter and Lifschiitz, Abstr., 1898, i, 245). — Along with 
coprosterol and hippocoprosterol (Doree and Gaidner, Tran?!., 1908 
1625; Abstr., 1908, ii, 514), isocholesterol belongs to the group 
of the hydrosteroU. To obtain it, wool fat is repeatedly extracted 
with boiling alcohol, the residue is subjected to saponification, and the 
unsapooified portion is fused for some hours in contact with an excess 
of benzoic anhydride. The mixture. of cholesteryl benzoate and 
Mocholesteryl benzoate obtained is purified by means of boiling alcohol, 
and by precipitation from etber with alcohol. The separation of the 
two substances can be effected b/ recrystallisation from a mixtuie of 
benzene and ether. benzoate forms small needles, m, p. 

199°, [a]y +73-33°. It is saponified by alcoholic potassium hydroxide, 
yielding isocAo/esiero/, which crystallises in long, slender needles, m, p. 
140 — 141°. The quantity formed in tbo saponification agrees with 
the formula The molecular weight of isocholesteroi (in 

naphthalene) was found to be 372— '378°, agreeing with that required 
by the formula The substance has [a]‘J +59*r. In 

ethereal eolution in presence of platinum black, it is not acted on by 
hydrogen. Tho/om«i« has m. p. 108—110°; [a]o +46'47°. By the 
action of bromine on isocholesteroi, a 6ro/ao-derivative is obtained. 

R. V. S. 

Nitration of Hemipinic Acid and its Esters. Rudolf Wec- 
sciiEiDER and Alfons Kleurng {M(mal8h., 1910, 31, 709 — 743).— Oq 
energetic nitration of a-metbyl hemipinate, Wegseheider and Sfcranch 
(Abstr., 1908, i, 794) obtained methyl dinitrodimethoxybenzoate, and 
"Wegseheider and Muller (Abstr., 1908, i, 896) prepared the same 
compound from methyl opianato; it is therefore regarded as a 
derivative of 2 : 3-dimethoxyhenzoic acid, a conclusion based on the 
supposition that no wandering takes place of tbo methyl attached to 
the carbonyl group during nitration. This is confirmed by the 
behaviour of /S-methyl hemipinate, which yields A 
protocatechuic acid. 
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Hemipinic acid yields ^ nitration nitrohemipioic acid and small 
quantities of 6-nitro-2 : S^imethoxybenzoic acid ; energetic nitration 
converts either of these or hemipinic acid itself directly into 5 ; 6- 
diDitro-2 : 3*dimethoxybenzoic acid. a-Methyl hemipinate forms the 
methyl ester of this acid, whereas /J-methyl hemipinate forms methyl- 
2 : 6-dinitroveratrate. Lastly, dimethyl hemipinate forms dimetbyl-5 :6- 
(Jinitrohemipinate. In every instance on energetic nitration the 
esterified carboxyl group remains untouched ; the unprotected carbonyl, 
however, is eliminated and its position occupied by a nitro-group 
when the second nitro-group is introduced. Apparently, methoxyl 
groups have a greater influence than carboxyl groups on the position 
oct;upied by the new substituting substance. 

The proof of the constitution of 6-Ditro-2 ; 3-dimethoxybenzoic acid 
depends on (1) the formation from hemipinic acid, (2) the fact that it 
differs from the three possible nitroveratric acid?, (3) the fact that it 
caunot be esterified by methyl alcohol and hydrogen chloride, (4) that 
it is convertible into 4'nitrocatechol. The constitution of 5:6- 
dinitro-2 : 3-dimethoxybenzoic acid is established by the fact that the 
isomeric methyl hemipinates give isomeric dinitro-derivatives ; the 
position 6 for one nitro-group is fixed by the formation of this acid 
from 6-nitro-2 : 3-dimetboxybenzoic acid, and the position 5 for the 
other nitro-group is established by the formation from nitrojiemipiDic 
acid. 

Mfih-^i^^'.^-dinUrO'Z-A-dimtlhoxyhenzoaU, prepared by nitration 
of /?-metbyl hemipinate with fuming nitric acid without a solvent, 
crystallises in colourless, lustrous, long needles, m. p. 136 — 136’5°. 

^'.^-DinxtroiiOvanUlicaciii^ prepared by boiling the above compound 
with dilute potassium hydroxide, separates in well formed crystals, 
m. p, 206® (decomp.). It gives a brownish-red precipitate with ferric 
chloride. Cryatiillographic measuremeots prove its identity with the 
acid described by Mabthiesseii and Foster {Jakresher., 1867, 620) as 
dioitromethylbypogallic acid. It cannot be esterified by methyl 
alcohol and hydrogen chloride. The silver salt was obtained as a 
yellow, crystalline, explosive substance; the disilver salt is red. The 
methyl estef, prepared by the interaction of methyl iodide and the mono- 
silver salt, crystallises in long, yellow needles, m. p. 163 — 164®, The 
actiaie forms lustrous plates, m. p. 126 — 129®. ‘ 

2 : ^■Dinxiroacityl\s>ovanillic acid, prepared by heating the acid with 
acetic anhydride, forms a colourless, crystalline mass, m. p. 156® 
(decomp.). 

2 : ^‘Diniiroverairic acxdy prepared by hydrolysis of the methyl 
ester with the calculated amount of aqueous potassium hydroxide 
crystallises in long, yellow needles, which soften at 191®, m. p. 
194—195°, It cannot be acetylated. 

Dimethyl 6-nitrohemipinate, prepared by tKe action of fuming nitric 
acid on dimethyl hemipinate, has m. p. 83 — 84® [Wegscheider and 
Kusnov (Abstr., 1908, i, 793) found 77 — 78°]. It crystallises in the 
triclinic system, a : 6 : c= I :0'7I92 :0*6303. a = 88°0', i3 = 88°56', 
T'=98®3r. 

llximihyl diniirokffnhipinaie crystallises in slender, colourless needles, 

p. 120—121°. On hydrolysis, dinUrohmipinic acid^ a colourless, 
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I^stelline powder, m. p. 163° (decomp.), ij|obtained. When heated 
in a stream of carbon dioxide at the melting point, it ie converted 
the anhydride, m. p. 113 — 114°. 

6-Nitro-2 ; 3-dimethoxybenzoic acid (Wegscheider and Rusnov I 
-eit.) is colourless, m. p. 189—190°, and differs from the three known 
nitroveratric acids. The methyl ester has m. p. 76—77°. By the actio 
of aniline, 5-nitroguaiacol is formed, which yields 4-nitroveratrole o° 
methylation. ” 

i-Nitroyuaiacyl acelate, prepared from nitroguaiacol and acetic 
anhydride, forms colourless needles, m. p. 108 — 109°. E. P A 


Two Aromatic Acids of the Series, C„H,„.s 05 . P. Bodeouv 
{Bull. Soc. chim., 1910, [iv],7, 847 — 848). — a-JPhenyl-a-eihylbutyriG 
CEtjPh’COjH, obtained with the amide by the hydrolysis of the 
corresponding nitrile (this vol, i, 482, 657), crystallises from alcohol 
in small, colourless prisms, m. p. 93°. a-Phenyl-y-methyU-Koluhl 
valeric acid, C(CH 2 Pr/!)jPh-C 02 H, similarly obtained (this vol,, i, t82) 
crystallises from light petroleum in large, colourless prisms, in p' 
75—76°. T, i 


Synthetic Preparation of Esters of a/S-Diphenylsuocinic 
Acid. Telsmachos Komnenos (Annalen, 1910, 375, 264— 259).— The 
reaction between ethereal iodine and analcoholic solution of ethyl phenyl- 
acetate and sodium ethoxide yields ethyl (6)-a)3 diphenylsnccinate 
m. p. 140° ; the acid, m. p. 160°, obtained by its hydrolysis is probably 
a mixture of the a and b forms of a)3-diphenylsuccinic acid. Ethereal 
iodine reacts with a methyl-alcoholic solution of ethyl phenylacetate 
and sodium mebhoxide to form methyl {a)-a^-diphenyl8uecinate, 
[COjMe-CHPhJj, 

m. p. 210°; the acid obtained by its hydrolysis softens at 187°, melts 
at 232° (decomp.), and forms a barium salt containing 2HjO, and is, 
therefore, {a)-ajJ-diphenylEUccinic acid. C. S. 


Action of Unsaturated Dicarboxylio Acids on p-Amino- 
phenols. Arnaldo Pium (GazzeUa, 1910, 40, i, 535—568. Com- 
pare Abstr., 1908, i, 783 ; this vol., i, 32, 264).— [With a! Pagniello 
and A. Marciano.] — Citraconie Derivatives. — p-Ilydroxyphenylcilracm- 
amie acid, forms yellow, acicular prisms, m. p. 155°. 

ip-Methcxyphnyldtraconamic acid, CjjHjjOjN, may be obtained by the 
method previously given, and also (1) by saponifyiog p-methoxypheayl- 
oitraconimide with alcoholic potassium hydroxide (2) by acting on 
p-anisidiue (in light petroleum) with mesaconyl chloride. It crystallises 
in long, yellow prisms, m. p. 167°, and gives a violet coloration with 
ferric chloride. p-Eihoxyphenykitraconamv: acid, prepiiied 

by the above methods, f^rms yellow needles, m. p. 162°, and give.sa 
yellow coloration with ferric chloride. 


f-Sydroxyphenylcitraconimide, CjjHjOjN, is a dark yellow, crystallire 
substance, m. p. 170°. p-Melhoxyphemylcitracmimide, CjjHjjOjN, 
forms yellow crystals, m. p. 121°; it gives a violet coloration with 
alcoholic potassium hydroxide. p-Ethoxyphenylcitraconimide, 

iwystallisee in canary-yellow needles, m. p. 109°. 
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The diamides obtained, from eitraconic anhydride or citraconyl 
chloride by the methods .already indicated are found to be mesaconic 
derivatives, identical with those obtained directly from mesaconic 
acid. The yshydroxyphenyl derivative could not be obtained 
■f^Methxypkenylmm^ndiamide, forms colourless, lustrous 

scales, m. f-eihoxyphenylmeaaeondiamide, C,,H„0,N„ 

crystallises similarly, and has m. p. 205° ^ 

[With 0. ScHmsi.]— d/ssncomc TiertmfeWg.— Mesaconamic acids 
and mesacommides could not be prepared, but in their stead corre- 
sponding citraconie derivatives appeared. On the other hand 
p-methoxy-^ and p-ethoxy - phenylmesacondiamides were obtained! 
identical with those from citraconie acid (v.s.). * 

By the action of mesaconyl chloride on p-anisidine in addition to 
p-methoxyphenylcitraconamic acid, a colourless mhitarm, m. p 235“ 
was obtained. '■ ’ 

[With Ida Foa and L. Rossi.]— /tamnic Derwaiives.—Ot the four 
isomeric p-hydrox,jp/umjUtacmamk acid,, C„H.,0N,, which mi»ht be 
eipected, on y three could be prepared. On mixing eqiiimolecular 
quantities of itaconie anhydride and p-aminophenol, dissolved in 
benzene and in acetone respectively, one isomeride is precipitated it 
forms colourless needles, m. p. 161-162“ (forming a yellowisb-brown 
liquid), and gives no coloration with ferric chloride. The 'tiher salt 
was prepared. Another isomeride, a yellow, crystalline powder, m- p 
118-i i9“, IS obtained by dissolving the corresponding imide in sodium 
hydroxide and precipitating with acid ; it gives, a red coloration with 
ferric chloride. When it is boiled with water, it yields the third 
isomeride, which is colourless, has m. p. 97-98“, and gives no colora- 
tion with ferric chloride. By similar methods, three corresponding 
isomeric ^mt/myphenylitaaaiamic acids, Cj^Hi^O^N, are obtained 
fbe first forms colourless, acicular crystals, m. p. 166—167“ (forming 
a yellow liquid), and gives no coloration with ferric chloride. The 
Sliver salt was obtain^. The second isomeride is yellow, and has 
m, p, 144—145°; it yields a red coloration with ferric chloride. The 
silver salt was prepared. The other isomeride is colourless, has m. p 
ldO-U6 , and gives no coloration with ferric chloride. The sUver 
salt was prepared. There are three oorrasponding isomeric p-eiAo™- 
^nyhtacmamic acids, The first forms colourless, lustrous 

scales, m. p. 166—166“ and give.s no reaction with ferric chloride, 
me Sliver salt was prepared. A second isomeride forms a vellow 
precipitate, m. p. 148—149”, and gives a red coloration with ferric 
cworide. The silver salt was prepared. The third isomeride is a ' 
colourless, crystalline substance, m. p. 134-135”. The sUver salt was 
also, obtained. 

The imides corresponding with the above acids were prepared (1) by 
ea mg the acids in an atmosphere of carbon dioxide at a temperature 
little above their melting points; (2) by heating at 130“ in carbon 
oxide mixtures of itaconic anhydride with the aminophenols. 

Ci.UjOjN, forma yellow crystals, m. p. 
small In' OisHpOjN, crystallises m 

violp/ P- 101—102°; It gives an intense, reddish- 

coloration with sodium ethoxide. ^^tiioxyphenylitacommvle, 
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OigHijOgN, forms yellow needles, m. p. 99— 100® and gives a reddish^ 
violet coloration with potassium or sodium hydroxide. 

The itacondiamides were obtained by the method previously 
described. ^-Hydroxyphnylitacondiamyt, C^yHjgO^N^, crystallises ii 
small, light brown laminje, m. p. 132—133®. ethoxy phenylitacondi. 

amidet Ci^Hgn^ 4 ^ 2 ’ forms lustrous scales, m. p. 155 — 166° p-Ethoxv- 
phenyliiacondiamvie^ ^ 21 ^ 24 ^ 4 ^ 2 * crystallises similarly, and has m n 
173_174° 

[With Gino Abati .] — Pyrocinchonic Derivatives . — Of tlie derivatives 
of this acid, only the imides could be prepared, in addition to y. 
aniaidine p-melhoxyphcnylpyrocinchonamate, 

C2Meg(CO*NH*C^H^OR)2, 

and p-phenetidine p-ethoxyphenylpyrocinchonamate. 

p^Hydroxyphmylpyrocinckonimide, Cj^HjiOgN, was obtained by (1) 
heating to boiling point an alcoholic solution of pyrocinchooic 
anhydride and p-aminophenol, a current of sulphur dioxide being 
afterwards passed to reduce the coloration of the liquid; (2) mixing 
the two substances in the presence of acetone in the cold, sulphur 
dioxide being afterwards employed to de<x)]orisB the liquid. In the 
latter case, indications were obtained of the formation and subsequent 
decomposition of p*aminophenol p-hydroxyphenylpyrocinchonamate. 
When the- imide is treated with alcoholic potassium hydroxide and 
then acidified, it separates out iinchsngod. The imide forms large, 
canary-yellow crystals, m. p. 200° When it is precipitated from 
alcohol with water, or when it U powdered in a mortar, it is obtained 
in colourless crystals, which have the same m. p. and composition 
as the other form. 


p-Anisidine and pyrocinchonic anhydride in alcoholic solution in the 
warm, and in acetone at the ordinary temperature, yield p-methoxy^ 
pAenj/ipyroanc/iontmid^jCisHjjOjN, crvstallisiDg in straw-yellow prisms, 
m. p. 139°. From some solvents it is obtained in colourless crystals, 
which become yellow on melting, and remain so on resolidification. 
p-Anisidine and the anhydride react in benzene solution at the 
ordinary temjierature, yielding p-anindine p-metkoxyphenylyyrQ’ 
cinchonamaie, which forms small, white needles, m. p. 

90 — 91° (becoming yellow at about 85°). In solution (in ethylene 
bromide) the substance decomposes into its three constituents. 
p-Etkoxypfienylpyrocinchonxmide, Ci^Hj^OgN, forms lustrous, yellow 
needles, m. p. 117° The colourle.s8 form has m. p. 110—117°. 
p-Phenetidine p-ethoxyphenylpyrodnckonamate crystallises in minute, 
colourless needles, which bwome yellow at 80° and melt at 94° to 
a yellow liquid, which remains yellow on solidification. 

[With G. Allegri.] — Phlhalicj Citraconic, Itaoonic, and Makic 
Derivatives of oAnisidine. — o-M ethoxy phenyipkthalamic aeidf 


forms colourless ' crystals, m. p. 168 — 169°, and gives with feme 
chloride a yellow coloration, which becomes reddish- violet. o-Methoxy- 


phenylciiraconamic acid, CjgH^jO^N, crystallises in canary-yellow 
needles, uit p. 116 — 117°, and yields an intense reddish-violet colora- 
tion with ferric chloride. o-MethoxyphenylitaGBnamie acid, Cj^HjO^N, 
forms small, colourless needles, m, p. 1^8-^129°, and gives a pale 
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violet colorat^tt with ferric chloride. o-Mefhoxyphenyllnaleinamw 
acid: OjiHjjOjN, an amorphous, yellow powder, has m. p. 144 — 145°, 
and gives with ferric chloride a wine-red coloration. 

n^Methoxyphsaylpht/ialimide, C,jH||OjN, crysUllises in colourless 
prisms, m. p. 155— 156°. a-Uellmcyp/ienykitraconimide, a,H„0,N, a 
pale yellow powder, has m. p. 98-59°, and gives a violet coloration . 
with alcoholic potassium hydroxide. o-MellioxypImvUtaconimide, 
C„H„0,,N, 

is a colourleas powder, m. p. 112 — 1 13° o-Methoxyphenylmaleiniinide 
could not be obtained. 

[With G. Leone and C. DEmii.io.J — Camphoric J)erivatives. — a-cis- 
^Uydroxyphenykamplm-amic acid, 

prepared by heating camphoric anhydride and paminophenol in 
boiling acetone for halt an hour, has in. p. 165° (becoming brown at 
155°), [ajo + 46 36 . o.-^^^^^-p-I£^droxt/phemlcamphoramic acid, 

H . K4 • j 1 

^ obtamed when an aqueous sola- 

tion of the potassium salt of the preceding acid is heated for ten hours 
in an autoclave at. 120°, and then treated with hydrochloric acid j it 
has m. p. 226°, [a]i5 + 13-48°. a-p-Hydroxyphanylcamphm'amic acid(1], 
CijH^OjH, from camphoric anhydride and jo-aminophenol in acetone 
at the ordinary temperature, becomes brown at 205° and decomposes 
at 220°, ind has [a]!,* +52-4°. When heated in alcoholic solution, it 
is converted into the a-ciVform, m. p. 165°. A p-hydroxyphmyl- 
camplioramic actd (?), C),.H is also obtained by heating camphoric 
anhydride and p-aminophenol in a sealed tube for five hours at 210° 

■ It forms colourless crystals, m. p. 185°, [a]l? +12-4°. A p-mslhoxp- 
ptimylcamphpramic acid (1), Cj^hlggO^N, is obiained on mixing benzene 
solutions of camphoric anhydride and p-anisidine. It forms large, 
colourless prisms, m. p. 198°. a-tia-p-EtlioxyphcnylcamphcTamic acid, 
prepared by beating camphoric anhydride with 
pphenetidine for two hours, or by heating without a solvent for eight 
hours in an autoclave. It forms colourless crystals, m. p. 199°, 
[sjo +51'4°. a-trann-p-Ethoxyp/tejiytcamphoramic acid is obtained 
in the same way as the corresponding methoxv-derivative. It has 
m.p. 184°, [ajb’ +2-81". 

f-Hydroxyp/ienylcamphormide, CijlIjgOjN (from camphoryl chloride 
and p-aminophenol in acetone), has m. p. 218°, (a]S + 5-49°. p-Methoxy- 
phtnylcamphorimide, CjyHj^OgN, forms eolourle.s 3 crystals, m. p. 110°. 
p-Sthoxyphenylcaniphorimide crystallises in colourless needles, m. p. 
114°, [ajf -13-28°. 

[With B. PuGLiESE and G. Selvaggi .] — isoPhthalic and Terephthalic 
-hfl-Miaiises.— No product of the action of isophthalic acid on p-amino- 
phenol in boiling alcohol could be isolated. The reactions with 
p-amsidme and p-phenetidine respectively, under th» same conditions, 
yielded p-amsidta« hydrajm phlhalate, which on heating becomes 
rown above 200°, and p-phemtidinc hydrogen phthalaU, which becomes 
town on heating above 100°. p-MethoxyphtnylisaphUialdianude, 

„ , . . t;H,(CO-NH-0„H,-OJ[e)j, 

»as obtained, however, by heating the acid with p-anisidine to 280°, 
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It crystollftes in colourless needles, m. p. 268°. f-i^ithom/phintjltere 
phihttliiamidt, similarly obtained by beating to 150°, forms lustrous 
scales, m. p. 246 — 248°. f-EthoTo/phmyltinpkthaliumide, eimilarlv 
prepared by heating at 180° for two hours, forms grey needles, which 
on heating to 300°, become brown, but do not melt. E. V. ’ 

» 

Galloflavin. VI. Lactone Dyes. Josm' Heezm [with Ueza 
Ebdos and Geete Ruzioka] {Uonatsh., 1910, 31, 799—818. Compare 
Heriig and Epstein, Abstr., 1908, i, 899),— Qalloflavin belongs to 
quite a different class of substances than resodavin, which is classed as 
a derivative of diphenylbimethylolide. Galloliavin is completely 
methylated by diazomethane (Herzig and Tscherne, Abstr., 1904 f 
814). Unlike resoflavin, on further treatment of this methylated 
derivative with potassium hydroxide and methyl sulphate or methyl 
iodide, it cannot be converted into the methyl ethyl ester, but yields a 
mixture of tarry products. A further point of difference is in the 
behaviour towards potassium hydroxide ; methyl galloliavin dissolved 
in the cold yields on acidiBcalion a hydrolysed substance with fewer 
methoxyl groups, and the latter when methylated gives a substance 
isomeric with the original. The new compound is provisionally termed 
isogaUoflamn trimtlhyl ether, C,jHj05(OMe)j, and the new ether is iso- 
gallqjlimn-telrarmthyl ether, CjzHjO^iOMe),. Galloflavin, therefore, has 
the^ formula 0i2H2O,(OH),, with which the analysis of the acetyl 
derivative agrees. 

The conversion into isogalloflavin trimethyl ether gives only about 
46% of the theoretical yield, together with a syrupy product. 

“ isoGalloflavin trimethyl ether is a pronounced acid ; at the melting 
point carbon dioxide is eliminated, forming the compound, 

Ci,H303(0Me)3. 

It contains a lactone ring which is opened by treatment with potossinm 
hydroxide and methyl iodide or sulphate, yielding a crystalline sub- 
stance. This ether ester is quantitatively hydrolysed to the acid, 
CjjHj0(0Me),(C02H)2, which again loses carbon dioxide at the melting 
point, forming an acid, CjQlI.|0(0Me)j'C02H. It remains to determine 
the function of the last oxygon atom, the constitution of the complex, 
CjjHg or CiqHjj, and the relation of the iso-derivative to galloflavin. 

Eurpurogallin, C„H, 0(011)4, has been shown by A. G. Perkin to 
undergo an isomerisation with potassium hydroxide similar to 
galloflavin, and it is possible that the Cj, complex is the same in 
each case. 

Tetra-acetylgalloflavin is colourless, m. p. 230 — 233°. Galloflavin 
tetramethyl ether forms colourless, matted needles, m. p. 236— 2o9°. 
isoGalloJiavin trimethyl ether forms colourless needles, m. p. 253—256“ 
(decomp.). ieoBattofiavin tetramethyl ether crystallises in well-formed, 
long needles, m. p. 232 — 234°, mixed m. p. with the isomeride 
206—211°. ; 

The compound, CjjH303(OMe)j, formed on heating isogalloflavin 
trimethyl ether, separates from alcohol in colourless crystals, m. p. 
130—134°. 

, t The ether ester, Cj2H203(0Me)3, has m. p. 93 — 95°; the ether add, 
PjjH40j(0Me)4, is colourless; it becomes coloured at 205°, m. 
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214 — 216 “ (decomp.). Heftfced at 210 — 220 ° carbon dioxide is 
eliminated, and the compound, Cj,H^Og(OMe) 4 , m, p. 132—134°, is 

obtained. 

Acetylpurpurogallin forms colourless plates, m. p. 181—183°. 
Tetramethylpurpurogallin is colourless, m. p. 91 — 92° (compare Perkin, 
Proa. 1906,21,211). E. F. A. 

Condensation Products of Qallic Acid Di- and Tri methyl 
Ether. VII. Lactone Dyes. Josef Hebzig and P. ScHMinmoEE 
(j/oaafsA*) 1910, 31, 819 — 826). — By the condensation of either gallic 

Q acid 3;4din\ethyl ether or gallic 

CHjO / \ OH . acid Irimethyl ether by means of 

^ n/~^\ / \orH pot^^ssium persulphate, jiavellagic 

3 y \ / 5 acid itlraviethyl ether (annexed 

\q qq/ OCHj formula), a yellow dye, is obtained. 

When purified through the acetyl 
derivative, m. p. 237 — 238°, it crystallises in minute, sulpbur'yellow 
needles, m. p. 270—271° 

By the action of potassium hydroxide and methyl sulphate, the 
lactone ring is opened, and flavellagio acid methyl ether ester (the com* 
pletely methylated product), ro. p. 81°, is obtained (compare Herzig and 
Tscheruo, Abstr., 1908, i, 647). Diazomethane is entire^^ without 
action on the condensation product, although this readily converts 
Havella acid into the pentamethyl derivative. Apparently the 
resistant 'hydroxyl is rendered so by the presence of the methoxyl 
groups, and the same group is methylated at an early stage in the case 
of flavellagic acid itself. E. F. A. 

Synthesis of Olucosyringic Acid, Febdinand Mauthner (/. pr. 
Chm., 1910, [ii], 82, 271 — 274). — Methyl telra-acelylglucosyringaie, 
^' 24 ^ 3 i)^u» P* — 107°, obtained by shaking a solution of methyl 
syringate in aqueous sodium hydroxide witli ethereal /J-acetobromo- 
glucose for twenty-four hours, is hydrolysed by 6 % barium hydroxide, 
whereby is obtained glucosyringic acid identical with that produced 
by the oxidation of syringin. C. S. 

Degradation of cyc/oGallipharic Acid by Oxidising Agents. 
Hermann Kunz-Kkausb and Paul Manickb {Arch. Pham., 1910, 
248, 398 — 420), — When cyc/ogallipharic acid, hydrolysed by sodium 
hydroxide, is heated for twelve hours on the water-bath with the 
gradual addition of 3*5% hydrogen peroxide, carbon dioxide and 
acialdehyde are evolved, and, after acidification, a colourless, crystal- 
line monobasic acid, m. p. 76°, is obtained, which develops a 

bluisli-violet coloration with alcoholic ferric chloride. This reaction 
suggests that the acid is still a cyclic compound containing hydroxyl 
and carboxyl groups in the ortho-position ; tlie aci^ is an oxidation 
product intermediate between cyc/ogalHpharic acid and gallipharic 
acid, and consequently is called cyclomesoya^ftpAorfc acid. When 
cycfogallipharic acid and an excess of sodium hydroxide on the water- 
hath are treated with 3’5% hydrogen peroxide until the bluish-violet 
coloration is no longer produced with ferric chloride, the products oi 
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oxidation are found to be acraldebyde, butyrio acid, and galliclis ■ 
acid, in. p. 57-5° (not 54*^). ^ 

The oxidation of cyc/ogallipharic acid by sodium carbonate and 3 -^' 
potassium permanganate has been shown to produce butyric and 
oxalic acids, glycerol, and galliplianc acid, m. p. 54° (Kunz- Krause and 
Suhelle, Abstr., 1904, i, 587). The gallipharic acid is now shown bv 
analyses of the acid and of the sodium and silver salts, to be ^ 
mixture of about 75% gallipharic acid, m. p. 57‘5°, and 25^' qJ 
gallipinic acid, Cj^HggOg, m. p. 49°, which is separable by dilute 
alcolio). In addition lo these two, a email quantity of a third acid 
polycydopharic a^id, m. p. 35?, has been isolated, which 

gives a Bordeaux-red coloration with ferric chloride, and develops in 
the liquid state an olive-green fluorescence and a pronounced odour of 
oranges. The greater part of these acids is absorbed by the hydrated 
manganese dioxide pr^uced during the oxidation, and is extracted 
therefrom, .after drying, by alcohol. The residue is freed from 
manganese dioxide by hot concentrated oxalic acid, and the residual 
yellow mass is purified by repeated solution in acetone and 
evaporation of the solvent, whereby a reddish-brown resin, mocydo- 
pharol, CJ 5 H 24 O 5 , m. p. 93°, is obtained, which has a pleasant odour of 
oranges, and in solution an acid reaction and olive-green fluorescence. 

The oxidation of cycfogallipharic acid' by alkaline potabsium pt-rman- 
ganate yields 28‘IO?/^ of gatlipiuic and gallipharic acids, 44'96^i of 
resocyclopharol, 16*20% of oxalic acid, 1*64% of butyric acid, and 
2-20% of glycerol. C. 8 . 

Anthraquinone-2 ; 3-dicarboxylic Anhydride. Conuad Wiu- 
GERODT and Franof-sco AIaffezzoli (/. pr. Chem., 191(1, [ii], 82, 
205— 231).— The following results are the outcome of an unsuccessful 
attempt to obtain an anthraquinonedndigotin from anthraquinone- 
2 : 3-dicarboxylic anhydride by a method analogous to HeuinAnD's 
synthesis. 

Anthraquinone-2 : 3*dicarboxylic anhydride, which is precipitated 
almost quantitatively when the acid is boiled with acetic aiihydiide far 
fifteen minutes, is best converted into the iiuide by heating its intimate 
mixture with ammonium thiocyanate at 160 — 17u° for five minutes, or 
with carbamide at 175 — 180° for one hour. Antliraquinone-'d'Caibon- 

am{d4-2-carhoxyl{c acid, C^H^<^|^Gj.H 2 (CO‘NH 2 )*C 02 H, m. p. above 

340°, prepared by dissolving the imide iu dilute alkali at 40—50°, 
18 converted into 3-aminoantkraqui7ione-2-carboxylic acid, 

by oxidising its alk.aline solution with freshly prepared sodium 
hypobromite, or, better, witli 5-4% sodium hypochlorite, at 
80 — 85°, or, quantitatively, with iodosobenzene ; in all three cases 
a blood-red, crystalline alkali .salt is precipitated, from which the 
amino-acid is liberated by hydrochloric acid and recryatallised from 
nitrobenzene ; it then separates in orange-yellow needles. The 
amino-acid, the ammonium, sodium, silvei', and barium salts of which 
are described, does not yield salts with acids, forms a yellow aceiyl 
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derivitive, m. p. 248® yields 2-aniiDoantfaraqiiiDone by the heating of 
its silver saltj and is converted into aiifchraquinone-2-carboxylic acid 
when the amino-group is replaced by bydrogen in the usual way. 
'\YbeD heated with chioroacetic. acid for half an hour, it yields, not 
tije desired glycine derivative, but Z-chloroacetylaminoantkraquinone- 

Uarboxi/lic acid, C,H.<^^C4nj(COjH)-NH-C0'CHjCl, m, p. 350°, 

which forms microscopic, orange crystals. When a pyridine solution 
of the i'mide mentioned above is diluted with an equal volume of 
alcohol and treated with alcoholic potassium hydroxide, the 'potassium 

derivative, is obtained as a browni.-h- 

grey powder, which is converted by water at 40 — 50° into potassium 
RQthraquinone-3-carbonamide*2-carboxylate, and reacts with ethyl 
chloroacetate at 150—160° to form the (ste>\ 

CeU,<:^^CcH,<:®°>N-CH.'CO,Et, 

m. p. 241—242°. When treated with the calculated quantity of 
sodium hydroxide solution at 40 — 50®, this ester yields the compound^ 

C,H<<gQ>C,Hj(COjH)-CO-NH'CHj'C02H, m. p. 313-314”, an 

alkaline solution of which is converted by sodium hypochlorite into 
8uthi'aquiuone'2-carboxylic acid, anthraquinone*2 : 3-dicarb6xyUc acid, 
and 3-a’ iyioautbraquiDone-2-carboxylic acid. 

A7ithraquiiu)nefiuor€$cein, 




which is obtained by adding zinc chloride to an intimate mixture of 
resorcinol and anthraquiuone-2 : 3-dicarboxy)ic anhydride at 150® and 
heating the mass at loO— 190® for live to six hours (the purification of 
the product is troublesome), crystallises in yellow needles, m. p. above 
330°. It forms in concentrated alkali a dark cherry-red, non- 
fluorescent solution, which becomes reddish-yellow by dilution and then 
exhibits a very feeble red (hiorescencu. The aiiiy7ionium, silver, barium, 
caiemn, magnesium, and lead salts of the fluorescein, which possesses 
feeble acid properties, are described. The diacetyl derivative, m. p. 
259—260®, is hydrolysed by Iwiliug alcoholic alkalis or by cold 
concentrated sulphuric acid, but not by boiling concentrated hydro- 
chloric acid. When (he powdemd fluorescein is exposed in a 
desiccator to bromine vapour for three to four hours, it is converted 
into a red dihromoa^ithraquinovejlmrescein, Cj^HjoO-Bi’g, m. p. 313® 
(decomp.), which is soluble in alkalis and forma liighly coloured salts. 
Tetrabromoanihraquinonejluorescein, m. p. 367® (decomp.), 

is obtained by adding iJie calculated auiount of bromine to a cold 
alcoholic solution of anthraqoiiionetluorescein and precipitating the 
substance by water. The alkali salts of this and of the dibiomo- 
derivative are dyes which have a groat afliuity for animal fibres. 

Anthiaquinone-2 : .3-dicarboxylic anhydride, quinaldine, and zinc 
chloride react at 180 — 190® to form a svAstance, 

CA<^C,H,/ \c;cH-c,NH„ 
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which crystallises in microscopic, yellow needles, does not melt belo® 
380°, and dissolves unchanged in concentrated sulphuric acid. 

c.a 

Piperonylidene Diaoetate. Jah J. Blanksha [Ghem. WeeBlod 
1910, 7, 713 — 715). — Acetic anhydride in the presence of a drop of sul- 
phuric acid converted piperonal into pip&rtmylidine dioeeiate, which 
separated from alcohol in colourless, transparent crystals, m. p. 5 !° 
After a time these crystals became opaque, their m. p. having changed 
to 80°. Various attempts to obtain again the modification with m. p. 
51° were made, but proved unsucoossfni. A, J, tV, 

Synthesis of a New Gallacetophenone Trimethyl Ether, 
FERDiitAHD Mauthneb (J. pr. Chem., 1910, [ii], 275— 280).— 3 ; 4 : b-Tri- 
methoicyphanyl tmthyl kel&M, CH 5 *GO*GQH 2 {OMe) 5 , m. p, 72°, b 
obtained by the action for fourteen days of ethereal diazoinethane on 
a benzene solution of galkldehyde trimethyl ether. A more con- 
venient process starts from ethyl 3:4; S-trimethoxybenzoylacetats 
(best prepared by the condensation of ethyl acetate and methyl gallsts 
trimethyl ether under the influence of sodium), which is converted into 
the ketone by heating for nine hours with 25% sulphuric acid, The 
i^nilropjtenylhydratme, m. p. 195 — 196°, separates from hot alcohol in 
reddish-brown needles; the smkarbazms has m. p. 178—179°, 

C, S, 


Distribution of Affinity in Dnsaturated Organic Compounds. 
Waithee Boesohe (Annalen, 1910, 375, 145— 180).— In a conju- 
gated system of two unsaturated groups, the residual affinities of the 
inner pair of unsaturated atoms neutralise each other, leaving free 
residual affinity only at the two external unsaturated atoms, where 
addition takes place. Thiele’s conception, thus stated, is incorrect, for 
the inner pair of atoms still retain the power of increasing the mobility 
of univalent atoms attached to them through the intermediary of 
saturated multivalent atoms, and therefore still retain residual affinity. 
(.According to Thiele, the increased mobility of a univalent atom, exhi- 
bited when the atom is attached to an unsaturated group, through the 
intermediary of a saturated multivalent atom, as, for example, 


-CIO- 
OH ’ 


is caused by the influence of the residual affinity of the 


unsaturated carbon atom on the hydroxylic oxygen atom, whereby the 
hold of the latter on the hydrogen is weakened.) .-The affinity (strictly 
speaking, that portion of the affinity which denotes the unsatur-ation) 
of an unsaturated atom in a conjugated system, therefore, is divided 
into three parts ; for example, in the system, CfC'CIC, the affinity of 

ii . ^ y S 

is divided into (i) the portion denoted in the double linking, (ii) 
portion which U neutralised by the corresponding portion of the affinity 
of Oy, (iii) the portion which persists as free residual affinity. A*' 
present little can be stated with regard to the quantitative proportions 
of these three parts ; most probably they are different in each indi- 
vidual case. The distribution of the affinity in a conjugated system of 
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{wo aosaturated groups is such that there is a teadency for the 
centralisation of the residual ndiDities of the inner pair of 
onsaturated atoms, and for the accumnlacion of residual affinity at 


the outer pair. 

The distribution of the affinity in a conjugated system of three 
unsaturated groups forming a straight chain is very similar to the 
preceding, hut the accumulation of residual affinity at the outer 
nnfaturated atoms docs not necessarily indicate great additive capacity, 
tecause in a chain of six atoms the last is near enough to the first for 
their residual affinities to more or less neutralise one another; for 
exiimplc, under suitable conditions, ethyl acetoacetato forms an additive 
rompouod with distyryl ketone, but not with dicinuamylideneacetone ; 
Ph Ph 


I 

OH 


I 

OH 


HU 


V /■■■ % 

0 OH 


OHPh 


OHPh 


H(. 


HO 0 CH 
CH CH 


\ ° / 


CH 


In conjugated sjstcojs containing “crossed” doubling. linkingp, 
C.C'C’t^C are three outer atoms at which the residual 


... 0 - 

nlSnity can collect, and therefore the distribution of the 

o'So 


alBoity is more complicated. In tho simple system 


0 - 


the 


affinity of the carbonyl carbon atom Deutr<alises more or less that of the 
adjacent carbon atom ; in tho " crossed ” system the central cai-bon 
atom, ID order to neutralise the affinities of each of the adjacent carbon 
atom?, utilises more of its affinity ; consequently, the oxygen atom has 
a greater amount of free residual affinity. There is more residual 
affinity at the three outer unsaturated atoms in a conjugated system 
of crossed double linkings at the ends of a chain of three 
unsaturated groups forming a conjugated system ; in the former 
fiystem the neutralisation of the affinities of the three inner unsaturated 
atoms is less complete, the state of equilibrium first attained is more 
labile, and the system is moro prone to enter into reaction. Such 
reactions will occur preferentially at the oxygen atom (or other mulbi- 
ralont atom attached to the central carbon atom), the more so as the 
unsaturated atoms at the other two ends of the crossed system are so 
situated as to neutralise each other’s residual affinity more or less 


The views developed above have been tested by experiments on the 
addition of ethyl acetoacetate and other compounds containingactivated 
luethylene groups to a^- unsaturated ketones of the type of distyryl 
ketone, therefore, to substances containing the conjugated system of 


crossed double linkings, 


c:c-C'C:c. 

0 


3 a 
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’ iccorfirg to the old view, A cArbonyl group increases the addi- 
tiye power of a contiguous ethylenic linking without itself play, 
ing an active part in the addition. Consequently, there should 
be lees tendency for the addition of a molecule, XT, to substances 
containing such a system than to substances containing the 

c*c*c* 

group y , because in the former case the activating influence of 

the carbonyl group is diffused over two ethylenic linkings. When 
however, one molecule of XY has been attached, the resulting system 
CX*CY*CO‘CX, will have a greater additive power than the original 
system j consequently, the final product should be CX‘CY'CO'CY‘CX. 
According to the author’s views, the system CIC*CO’CIC has a 
greater additive power than CtC*CO*C, and the final product will be 
CX'CY*CO*C!C. Now Knoevenagel and Speyer (Abstr., 1902, i, 226) 
have shown that equal molecular quantities of distyryl ketone and 
ethyl acetoacetate yield a substance, which they formulate 

as CHPh:CH'00*CH^*OHPh*CH(CO2Et)*COMe. Eabe and EUo 
(Abatr.j 1902, i, 709) have shown that the substance has the 

constitution CHPh:CH-CfOm<^^^''^^^Q>CH-CO.Et. 

This constitution, which is confirmed by the author, is not a proof of 
the author’s views, because even by the older theory the substance 
should be incapable of adding on a second molecule of ethyl aceto- 
acetate, since it does not contain a carbonyl group in the immediate 
neighbourhood of the ethylenic linking. Similar cyclic /1-ketone 
alcohols have been obtained from distyryl ketone and acetylacetone or 
benzoylacetone (the three /S-ketone alcohols very easily lose a molecule 
of water, probably because the residual affinity of the nearer carbon 
atom in the ethylenic group renders the hydroxyl group more mobile 
by neutralising some of the affinity of the carbon atom to which it is 
attached). The author’s view, however, is fully supported by the 
behaviour of ethyl benzoylacetate or ethyl malonate, which, even in 
excess, reacts with distyryl ketone to form the compounds 
CHPh:CH-CX)-CH2-CHPh-CH(COjEt)'COPh 
and CHPh;CH'0O'OHj'CHPh-CH(CO2Et)j. Dianisylideneacetone, 
totramethyl-pp'-diaminodibenzylideneacetoDe, and dicinnamylidene- 
acotone do not react with ethyl acetoacetate under the conditions in 
which distyryl ketone reacts so easily ; benzylideneanisylideneacetone- 
p-dimethylaminodistyryl ketone, and benzylidenecinnamylideneacetone 
do combine with 1 mol. of ethyl acetoacetate, but less readily than 
distyryl ketone. It follows from these six examples that the groups 
OMe'OjH^', and CHPhiCH' must in some way diminish 

the residual affinity, not only of the two external unsaturated carbon 

o*»c*c*c*c 

atoms, j .. * . , but also of the carbonyl oxygen atom, tna 

i •— Q— . j 

residual affinity of which Influences the additive power of the two 
ethylenic linkings. The explanation in the case of dicinnamylidefle- 
acetone has been given above j in the cases of benzylideneanisylideofi' 
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0 Me(NMe,) 


0 


jeetone and ^J-dimethylaminodiatyryl ketone, the author suggests a 
distribution of the affinity repre- 
sented in the annexed formula. 
A /A The following oompounds are des- 

T r ^C— CHlCHPh cribed : Ethyl S-phenyl-S-styryl- 
I) cyc/ohexan-5-ol- l-one-2-carboxyl- 

/A ^OH ate, prepared by Knoevenagel and 

Speyer (loc, cit,), is also obtained 
quantitatively when a mixture of 
Jistyiyl ketone, ethyl acctoacetate, and a little piperidine is heated 
on the water-bath for a few hoiiis and is then kept at the 
ordinary temperature. It is best converted into ethyl 3-phenyl-5- 
slyryl-A^-cjW&hexen-I-one-i-carboxylate by heating its alcoholic 
solution with sodium etboxide or piperidine. The cycfohexene 
derivative yields a Umj/l derivative, m. p. 128—129“ is con- 
verted by boiling glacial acetic and 20% sulphuric acids into 
3p/i«i^i-5 styryf-A’-cycloi«a:»ione, m. p. 110—111“ and by prolonged 
treatment with alcoholic sodium etboxide is changed into an itiomeride, 
m, p. 159°, of unknown constitution. £tkyl a-hemoyl-y-einmmyl- 
^.plMyllulyraU, CHPh;CH-CO-OHpCHPh-CHIfe'CO,Et, m. p. 134°, 
ohtaiced quantitatively by keeping a mixture of distyryl ketone, ethyl 
beozojlacetate, and a little piperidine in ether for many days; forms a . 
ainmide. m. p, 180“ and is decomposed into its generators by heating 
with 10% lodium hydroxide. Distyryl ketone, acetylacetone, and a 
little piperidine yield ^-aeett/l-S-phenyl-S-elyrj/lcyelohtxan-S-ol-l-om, 

134-135°; a by- 


CHPh;CH'C(OU)<®H2!^p^CHAc, m. 


'■OH,- 

product of the reaction is i-acetj/l'Z'phenyl'6 $tyryl-A^-cyclohexenone^ 
m, p. 167 — 158^, which bocomcs the main product when the mixture is 
heated with alcohol for two to three days. 'i-Beiizoyl-'i'phenyl-^’Sip-yl- 
cyclo^wfin-5-oM-on«j m. p. 130® and 2-benzoyl-S'pkmi/l'5-styr}fl’ 
^^ cyclohexenone^ m. p. 171®, are obUiined wboo a mixture of distyryl 
ketone, benzoylacetone, and a little piperidine in alcohol is heated for 
two hours and for one day respectively. Ethjl y-cinmmoyl-^-pkeni/l- 
^opane-an-dicarbox^htej CHPhlCH*C0'CH.,’CHPh*CH(C02Et)2, m. p. 

obtained by heating a mixture of distyryl ketone, ethyl malonate, 
alcohol, and a little piperidine for two days on the water-bath, forms 
a pknylcarbamic acid hydrazone, m. p. 171®, and in alcoholic solution 
is hydrolysed by 25% sodium hydroxide at the ordinary temperature, 
yielding ultimately the free acid, m. p. U7— U8® (decomp.), which is 
converted by heating into y cinnamoifl li-pfieni/lpTopioniG acid, 
CHPhiCH-CO'CHj'CHPh-CHj-COjH, 

m. p. 158—159®. 

Benzylideneanisylideneacetone, ethyl acetoacetate, and a little 
piperidine yield ethyl 3'p/i67tyl-5-p-viethoxystyrylcyclohexan‘5-ol-l-one-2' 
oarhoxykte, m. p. 142®, which loses H.^O when heated with 10% sodium 
Mroxide, ethyl 3phenyl-6-p-m€thoxys(yryl-/^^-cye\ohexen- 1 'One-%carb 
ro, p, 135®, being formed. ^-Dimelhylaminodistyryl ketoiic, 
p. 158®, which is beet prepared by keeping a mixture of sbyryl 
’ ketone, p-dimethylamiDobenaaldebyde, and 10% sodium hydr- 

3 it 2 
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oxide in S0% alcohol for a few weeks, reacts extremely slowly niti, 
ethyl acetoacotate in the presence of a little piperidine, yielding after 
seven days’ heating a small quantity of a yellow, crystalline suhskmce^ 
m. p. 148“, which is presnmahly ethyl 3-phenyl-5-p-dimethylamino'. 

styryleycZohexan-l-one-S-carboxylate ; when heated for two hours with 
alcoholic sodium ethoxide, however, the two substances react to form 

ethyl 3-phenyl-5-p-dimethylaminostyryl-A^-cvcfehexett-l-one-2-carboxy- 

late, which can only be isolated as the benzoyl derivative, m. p, 
170—171°. A mixture of benxylidenecinnamylideneacetone, ethyl 
acetoacetate, and a little piperidine yields ethyl S-phenyl-S-jl-slyryl. 
mnylcydohemn-b-ol-\-one-i-carboxylale, 

CHPh;CH'CH;CH-C{OH)<^y2!^O>CH-C0.jEt, 

m. p. 144 — 145°, or eth7jl ^-pIienyl‘5-^-styrylvinyl-^^‘Cjc\ohewi \-on>- 
2-atTboxylate, m. p. 145°, accordingly as it is heated on the -water-bath 
for a day and kept for several days or is heated with alcohol for the 
same time. C. S. 


Action of Hydroxylamine on Ketones of the Type 
CHU;OH‘CHiCH*CO. Koberto Ciusa and A. Bernakdi (Atti H. 
Accad. Lincii, 1910, [v], 19, ii, 58—62, Compare Abstr.; 1907, i, 62}, 
— Styryl methyl ketone yields the oxime of m. p. 117° already known ; 
phenyl styryl ketone, two isomeric hydroxylamineoximes, which are 
also known. Benzylidenecinnamylideneacetone gives & hydroxylamm- 
oxime, m. p. 165°. Benzylidenepyruvic acid yields an oxime, m. p. 
168°. When the sodium salt of cinnamylidenepyruvic acid is acted 
on by hydroxylamine in the absence of sodium acetate, it yields the 
sodium salt of an oxtiiis, CllPh.CH*Ofl.CH*C(.NOIl)’CO^Na, from 
which, by loss of carbon dioxide, cinnamylidenoacetonitrile is formed, 
In the presence of sodium acetate, however, an oxime, CggH.jijO^Nn, 
m, p. 216— 218°, is produced, probably by the union of two molecules 
of the esterified acid with two molecules of hydroxylamine. Ethyl 
cinnamylidenepyruvate gives an hydroxylamineoxime, C 2 ^,Hsj 40 ()^ 4 , 
m. p. 213°, formed from 2 mols. of ester and 4 niols, of 


hydroxylamine. 

The formation of oximes in some cases, and of hydroxy lamineoximes 
in others is due to the different velocities with which the addition of 
hydroxylamine proceeds at the carbonyl group and at the system of 
double linkings. If the former is the greater, an oxime is forincd, 
which although unsatnrated does not react with hydroxylamine. i s 
velocity of oxime formation is diminished when a methyl group of the 
ketone is replaced by a phenyl group (Petrenko-Kritschenko, Abstr., 
1906, ii, 341), and this explains the formation of oximes from styyi 
methyl ketone and cinnamylideneacetone (Abstr., 1907, i, 62 ), whis 
phenyl styryl ketone and cinnamylideneacetophenone 

hydroxylaraiueoximes. 

Displacement of Alkyl Groups under the . Influence ot 
Aluminium Chloride. Acetyldiphenylmethanes and t eir 

Derivatives. Constitution of Some Derivatives of 
paethane. Henri Duval Soc. ekim., 1910, [iv], 7, ’ 

796— 800).— Moat of the data published in these two papers have tx* 
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given already (Absfcr., 1908, i, 277, 657). By the action oE acetyl 
chloride on diphenylmethane in presence of aluminium chloride there 
jg formed, in addition to 4-acefcyl and 4 : 4’-diacetyl derivatives of the 
hydrocarbon, some^ acetophenone and a substance, m. p, 135°, which 
forms colourless ^crystals and appears to bo a 4 ; i' -diacetylbfmzyl- 
^ifhnylmetham, CHjPh'CgHgAc’CHg'OgH^Ac, Details of the 
method of carrying out the operation and of separating and 
purifying the products are given. 

4-AcetyldipbenyIme6hane, b. p. 209 — 3I0°/15 mm,, forms colourless 

crystals from alcohol. 

4 j i'-Diacetyldiphenylmethane, b. p. 270—271715 mm., forms 
colourless crystals from warm alcohol. Its constitution is establi?;hed 
by the observation that on oxidation with sodium hypobromite it 
yields beiizophenone-i : 4'-dicarboxylic acid, identified by means of its 
methyl eater, m, p. 231° (compare Limpricht, Abstr., 1900, i, 598). 

T. A. H. 


Action of Hydroxylamioe on Nitrosochlorides and Nitro- 
sates. I. cf'Linionene-o-hydroxylamineoxime. Guido Cusmano 
[Qazzttta, 1910, 40, i, 602—613. Compare this vol., i, 182).— By the 
action of bydroxylamine on both a* and jS-d-limonene bisnitroso- 
Me NH'OH «s-(r«n«'isomefic bydr- 

> oxylamioeoximes (I. and IT.) are obtained, and in 

addition a moooacidic base, CjuH^iOjNg. Which- 


n/Nr: 


ever nitrosochloride is employed, one of the 


jCH, 


OH'C.H, 


(I.) 

HO'HN Me 

V 

0 


positive optical rotation, and is therefore called 
the a*form. Like the isomeride hjdroxyl- 
amioooarvoxime (compare Harries and Mayr- 
hofer, Abstr., 1899, i, 624), the two substances 
are soluble in acids and in alkalis, and reduce 
Fchliug’s solution in the cold, but they are 
stable towards nitrou.s acid, do not give oxidation 
products, and do not condense with aldehydes. 
HjC jC.N'OH Xo alkaline solution they are converted rapidly 
^^^3 into a salt (decomposed by carbon dioxide) of an 
CH'C H isomeric yellow compound, which is soluble in 
^ ® acids, but does not reduce Fehling’s solution, and, 
moreover, gives a blue coloration with diphenyl- 
amme and a violet coloration with phenol. By the action of adds the 
compound is converted into the original hydroxylamineoxime. 

<i-Lmonm^iydTOx'yl(imin(()xii}ve hydrochloride^ Cj^FjgOoNjjHCljHgO, 
:oriD8 large, prismatic crystals, m. p. 142°, [aj„ -35‘30°. When kept 
^ a vacuum desiccator it loses a molecule of water, and then has m. p. 
153° (decomp.). The free a-hydroxylamineoxime, Cj^H^gOgNj, forms 
large, colourless, prismatic ciystals, which sofien towards 145° and 
ificompose at 150°; it has [a|J +17*73° The ji-Kydroxylamine- 
is obtained in very small quantity along with the a-form. It 
tiasin. p. 173° (decomp.), and gives a hydrochloride ^ ra, p. 152°. In 
Ite above preparation the A^(frocA^t</e of a base, CjyH.^^OgNgjHCI, is 
^0 formed in small quantity. It crystallises in needles or Sat prisms, 
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:'in; p. about 213° (decomp.); W -57'88°. Tho Jow, Cj,Hj,0.H 
has m. p. towards 210° (decomp.), and scarcely reduces Pehling’s 

' solution in the warm. All the above compounds are similarly obtained 
from jS-d-limonene bisnitrosochloride. The yellow mmride of the 
n-hydroxylamineoxime is readily formed from the latter substance, 
especially if impure or in solution. It is prepared by precipitating 
alkaline solutions of the substance with carbon dioxide. It has m. p, 
167-5° (decomp.), and the molecular weight required by the formula 
CjjHjjOjNj. Treatment with acids converts it into the a-hydroiyl. 
amiueoxime. When this change is effected with ethereal hydrogen 
chloride, a substance, C^H^jO^NjClj, is also obtained in yellow prisms, 
m. p. 130° (decomp, explosively). It is unstable, gives an intense 
blue diphenylamine reaction, does not dissolve in cold alkalis, and 
does not yield the hydroxylamineoiime when treated with hydrogen 
chloride in ether. E. V. S. 

MeohaniBm of the Opening of the cycloButane Ring in 
Derivatives of Pinene. Ooino Cusuano {Aui R. Aeead. Uncei, 
1910, [v], 19, ii, 63—68. Compare this vol., i, 674, and preceding 
abstract). — a-Pinenehydroxylamineoxime yields, with alkalis, nikoso- 
pinene, with acids, hydroxydihydrocarvoxime. According to Wallach’s 
theory of the mechanism of the opening of the cycZobutane ring in 
pinene and in sabincne derivatives (Abstr., 1908, i, 439), the formation 
of nitrosopinene as an intermediate product would be expected in the 
latter case, but the author shows that nitrosopinene does not yield 
hydroxydihydrocarvoxime when acted on by acids. Similarly, the 
salts of pinenewonitroamineoxime yield, when treated with alkalis, 
both nitrosopinene and hydroxypinocamphoneoxime. Neither of these 
compounds can be converted into the other under the conditions of the 
experiment, but dilute acids transform hydroxypinocamphoneoxime 
into the isomeric hydroxydihydrocarvoxime. It appears, therefore, 
that Wallach’s theory is untenable in this case, for which the author 
provides the explanation that the loss of the elements of water so 
disturbs the molecule as to cause rupture of the bridge at the same 
time, whilst the displacement of byponitrous acid does not. 

R. Y. S. 

Constitution of Fenohone. IV. Louis Bouteault and F. Levai- 
LOIS {Bull. Soc. ohim., 1910, [iv], 7, 807- 810).— In previous papers (this 
vol., i, 573, 573, 637) the steps in the gradual degradation of fcnchone 
to opofencheno have been detailed, and in this communication an 
account is given of the oxidation of this hydrocarbon, on^ whic a 
preliminary paper has been already published (Abstr., 1908, i, 11 )■ 

The products of the oxidation of a/wfenchene by alkaline pev- 
mangauateare (1) a neutral substance, probably a glycol; (2) a sma 
quantity of a mixture of fatty acids, and acids possessing a 
odour; (3) a mixture of acids (b. p. 70 — 160°/10mm.) containing » 
of isopropylsuccinic acid, and (4) a mixture of acids (b. p. loO— / 
10 mm.). The fourth fraction contains three acids ; (1) a hyoro^y-^® ’ 
yielding on oxidation by lead peroxide and sulphuric acid a e on ^ 
substance of the type R-CgMe; (2) a ketopio acid, furnishing a ««»•• 
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t acid, yielding a semicarhazmt 

OijHwOeNa- and which on oxidation with sodium hypobromite givei 
^-Ijopropylglutano acid. As already indicated (Uk. cit.), these rjalti 
Bupport Semmler a formula for fenchone. ' ^ T A H ^ 

Causes of Geranio Odours. Geza AirsTirBw.,,, cA cl r< 

(CmvU rs,^. 1910 151, 440-44 l.“co ™rZs “f 572?- 

Tbe group .CH-CER -OH appears to be necessary for the pr^enoe of 
ageramol <^our. b. p. 105— IO 67 I 8 mm., prepared bv 

t e application 0 Grignard s reaction to citral, has a pronounceTodou? 
of pelargonium loaves; this is scarcely modified bv the 
of a s^nd methyl group. 1 : 1-/1 

obtained by oxidising the foregoing compound and submittl the 
ketone to Grignard s reaction. The odour of l-ethylgeraniol and *1 M 
,%f}eronio| b p 123— I 2572 O mm., resembles that of the primary 

; ^ISS-lTsW m? W '’i 

b. p, l.tt-ldS /22 mm have a less intense odour, that of tL latter 
being somewhat rose-like. Melkylcydogeraniol, b. p. 98720 mm h« 
gcarcely any geraniol odour. ^ 0 W ^ 

Anmn Haux (CTiem. ^etl, 
1910, 34,873). The caryophyllene from oil of copaiba is not a definite! 
product, tat yields on distillation several tractions with an incrLing 
rotatory ^wer, thus distinguishing it from the caryophyllene obSd 
from oil of cloves, the higher fractions of which show a decreasing 
rota cry power. No permanent blue coloration is obtained by actbf 
on the caryophy lene from copaiba with nitrosyl chloride whereas that 
from cloves yields a blue nitrosite. ^ ' 

bioX^atre*’'”''™'' ^ preponderating 

' ' L. PE K. 

Gurjun (So-called East Indian Copaiba Oil) Ernst 
Deusssn and Hans PHitupp (Chem. Zeit., 1910, 34, 921— 923)— An 
investi^tion as to the nature of gurjun oil, which seems to belong to 
the senes of sesquiterpenes. ® 

tba?ta » “>'ch higher boiling point 

“ '*"!** should betSen 

loto consideration when testing copaiba balsam for guriun balsam<and 
opting, according to UU, on the distillate. ThsTobur reTJta 
le to tZs d“ on tbe volatile oil therefrom) 

lendtl hv t\ byUtz, and again strongly recom- 

0 a A?®® ^ Sl^cial acetic acid, 1 drop 

tullv n i '‘“'J ‘■>>0 mirfure is care- 

i'®' ®^ ®’‘'P‘*"™ 1“ presence of gurjun 

m a dark violet colour will be noticed in the acetic acid layw. 

L. DE K. 

f Fl°wer. E. Else (Cker. 

mine Lw™ V,v ‘“®“, ‘® ''^® '‘“'’.stances found in oil of 

fiower by Hesse (Abstr., 1899, i,_377. 441 ; 1900. i. 48, 454 ; 
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1901, i, 220, 732), the author finds that it contains p-cresol atnj 
geraniol. !'• h. 

[Essential] Oil of Robinia Psendooaoia. F. Else (Chsm. Zeii., 
1910, 84, 8U).— The author prepared a speoimen of the oil by extracting 
the blossoms of the plant with Tory volatile solvents ; the crude oil wag 
then purified by treatment with alcohol. The oil had D“ 1'05, and 
the ester content calculated as methyl anthranilate amounted to 9%, 
The alcoholic solution had a distinct bluish fluorescence, and contained 
much indole. Under 5 mm. pressure, the oil passed over between 
60“ and 150“. 

When submitted to the usual tests tor essential oils, it was found to 
contain benzyl alcohol, n-terpincol, heliotropine, methyl anthranilate, 
linalool, indole, and ketone or aldehyde substances having the odour of 
peaches. The presence of nerol is also probable, and pyridine bases 
could he isolated. L. de K. 

Nerol and Farnesol in Java Canang Oil. F. Elze {Chem. Ztit., 
1910, 34, 851).— The oil contains about 0-2% of nerol and about 
0'3% of farnesol. E- ns K. 

Honduras Balaam. Alexander Tsouibch and J. 0. WekdmCluk 
(Arch. Pharm., 1910, 248, 420— 430).— A pale Honduras balsam, 
represented by three samples having D 1'0886, 1'0905, and 1'0884 
respectively, and a pronounced odour of slorax, has mean acid number 
32-67 and saponification number 173-2. The balsam is dis.solvcd in 
ether and shaken with 1% sodium carbonate, whereby cinnamic acid is 
extracted together with au ester which yields cinnamic acid and honduro- 
resinol by hydrolysis. The ethereal solution is next treated with 
1% potassium hydroxide, whereby a further quantity of bonduroresinyl 
cinnamate is obtained, and also a substance, {CggHggOJi, which melts 
above 300“, does not respond to the phytosterol reactions, and shows 
the properties of a resin ; it is called ^-honduroresin. The ethereal 
solution is finally evaporated, leaving a yellow oil (so-called 
“ cinnameln ”) representing more than half the weight of the 
balsam. A portion of the oil yields by distillation cinnamic acid and 
an oil from which a small quantity of a hydrocarbon, honduran, 
CgH,„, b. p. 154—155", can be isolated. Another portion of the 
“ cinnamein ’’ is hydrolysed by 1% potassium hydroxide, whereby 
cinnamyl alcohol, cinnamic acid, honduran, a hydrocarbon, 
b. p. 140 — 155°, and distyrene are produced. 

A dark Honduras balsam, represented by two samples, D 1 -0897 and 
1-0915, has acid number 29-9 and saponification number 163-9, It 
*ha8 been examined in the preceding way. The sodium carboua^ 
extract contains cinnamic acid and the cinnamate of a honduroresind, 
(CjjHjjO^)*, m. p. 141". The potassium hydroxide extract contains 
cinnamic acid, houduroresiuyl cinnamate, and a resin, m. p. 169— 1 ]-- 1 
which is not identical with )3-honduroresin. The “ cinoami-iu ^ n 
hydrolysed by aqueous potassium hydroxide, and then distilled wit ' 
steam. The non-volatile oil is dissolved in alcohol and cooled by sou 
carbon dioxide, whereby crystals are obtained, which are collecte , 
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lyaehed with alcohol, and treated with warm petroleum. The portion 
insolub^in the petroleum is a resin, m. p. 163°. When cooled in 
carbon dioxide, the petroleum solution deposits crystals of an unsatu- 
lated dihydrie alcohol, Itondurol, m. p. 42-5° which forms a 

dihewocUe, m. pi 38°. The alcoholic mother liquor contains phenyl- 
propyl alcohol and disbyrene. g 

Cabureiba Balsam, Aleiandeb Tschirch and J. 0. Weedmullbr 
(drcA. PJMrm,, 1910, 248, 431 — 432). — Schaer has recently described 
a rare balsam obtained from Brazil, and probably identical with Piso’s 
cabureiba balsam (Guibourts haume de Perou brun or rouge en 
coques). Its ethereal solution yields to 1^ sodium carbonate, benzoic 
{but not cinnamic) acid and a resinous substance, from which, after 
hydrolysis by 1% potassium hydroxide, benzoic acid, vanillin, and a 
cakereibaresinotannoli CnH^gO^, have been isolated. The balsam does 
not contain a "cinnamein,” 


Benin Copal M. Eahan (Arch. Pham., 1910, 248, 433—442).— 
Benin copal is completely soluble in a mixture of ether and alcohol ; 
alcohol alone dissolves about 60%, and ether 45-5%. The dried sub- 
stance sinters at 120°, and forms a clear, transparent mass at 166°. It 
has acid number 10M5 (direct) and 118-75 (indirect), saponification 
number 134*4 (cold, after twenty-four hours), 143*5 (cold, after forty- 
eight L mrs), 149*8 (hot, after one hour), 146-3 (hot, after two hours), and 
iodine number 61*02. It does not yield succinic acid by dry distillation. 
An ethereal extract of Benin copal is shaken successively with 1, 2, and 
fi% ammonium carbonate, sodium carbonate, aod potassium hydroxide; 
the residual solution, after removal of the ether, is distilled with steam, 
whereby an ethereal oil, b.p. 180— 256°, and a yellow resin, a-henincopolo' 
resin, m. p. 104—166°, are obtained. The ammonium carbonate 
extract contains henmcopidic acid, m. p. 137°, acid number 

183*4 (direct) and 180*6 (indirect), saponification number 194*6 (cold, 
after twenty-four hours), 196*0 (cold, after forty-eight hours), 196*7 (hot, 
after one hour), 200*2 (hot, after two hours), iodine number 83*43, which 
forms a lead salt insoluble in alcohol. The sodium carbonate extract 


contains a-benincopalolic acid, m. p. 81°, acid number 191*8 

(dirget) and 188*9 (indirect), saponification number 198 3 (cold) and 
197*4 (hot), iodine number 87*24, and (d-benincopalolic acid, C2QHjf,02, 
m. p. 119°, acid number 185*2 (direct) and 184*1 (indirect), saponification 
number 193*3 (cold) aod 194*6 (hot), iodine number 84*84 ; the lead 
Balts of the two acids are insoluble in alcohol, but the former acid dis- 
solves in glacial acetic acid. The potassium hydroxide extract contains 
m. p. 101°, acid number 147*0 (direct) and 
145'6 (indirect), iodine number 63*88. 

The residue of Benia copal insoluble in ether is dissolved almost com- 
pletely by a mixture of ether and alcohol The solution, after being 
shaken with 1% polassiiiin hydroxide, contains ^-bmincopalo^'esin, 
^i 2 ^s{)Oio» S’ white, amorphous substance. The potassium hydroxide 
extract coai&ins a-benincopalinic acid, Cg^Hg^^Og, m. p. 187°, acid 
number 172*2 (direct) and 170*8 (indirect), saponification number 
180*6 (cold) and 177*8 (hot), iodine number 76*51 ; p-benincopalinic 



,1. 5^4 issmm OP CHEsuq^; 

ooiJ, OuHjjOs, m. p. 193—197®, aoid nnmber 216-3 (dirsct) and SIS ? 
(indirect), iodine number 97-79, and yit/nineopidarenn, CuHjjfV, ^ 
192 — 195°; the last is insoluble in sloohol, whilst of the two acids the 
former yields a lead aalt which is insolublo in alcohol. (;; <;> 

Accra CopaL M. Kadan (inAi'iann., 191D, 248, 443— 45o)_ 
Accra copal is completely soluble in a mixture of ether and alcohol ■ 
alcohol alone dissolves about 64% and ether 50%. The substance has 
m. p. 106 — 156°, acid number 121-8 (direct) and 126-4 (indirect) 
saponification number 133-4 (cold) and 140 0 (hot), and iodine 
number 58-54. 

An cbbereal extract of Accra copal is shaken successively with 
ammonium carbonate, sodium carbonate, and potassium hydroxide- 
the residual solution contains a-aecracopalormn, CjjHjjO,, m, p* 
178 — 180°, and an ethereal oil, b. p. 164 — 266°. The ammonimn 
carbonate extract contains occracopoAc acid, m. p. 104— ijjgo 

acid number 177-5 (direct) and 175-0 (indirect), saponification number 
180-7 (cold) and 180-6 (hot), iodine number 75-31. The sodium 
carbonate extract contains a-aceraeoptdolic acid, CjjEjjOj, m. p. 
152 — 155“, acid number 194-6 (direct) and 192-5 (indirect), saponi- 
fication number 195'3 (cold) and 196-4 (hot), iodine number 85-49 
and ^uasrofiopalolic acid, CjgHjjOj, m. p. 144—148°, acid number 
189-0 (direct) and 186-9 (indirect), saponification number 194-6 (cold) 
and 195-3 (hot), iodine number 86-86. The potassium hydroxide 
extract contains a-aeoracopaUnic acid, CjjHjjOj, m. p. 142 — 146°, and 
. P-aecraeopalenie add, CjjHjdOj, m. p. 150 — 162°, acid number 246-4, 
which are separated by lead acetate. 

The residue of the Accra copal insoluble in ether is dissolved in 
a mixture of ether and alcohol, and the solution is shaken with 
1% potassium hydroxide; the ethereal alcoholic solution retains 
P^ccracopaloresin, m. p. 197 — 199°, whilst the alkaline 

extract contains accraco^inie add, m, p. 122 — 124°, acid 

number 214-9 (direct) and 214-2 (indirect), saponification number 
226-8 (cold) and 228-2 (hot), iodine number 98-29, and y-nma- 
copalorain, C^^Hj^Og, m. p. 184 — 186°, which is insoluble in alcohol. 

C.S. 

Manila Copal. Geoboe 1'. Richmond {Phiiippiru J. Sd., 1910, 
[A], S, 177 — 201). — It is shown that the Manila copal produced in the 
Philippines is of two kinds, “recent” and semifossil,” and is derived 
from a single species, Agalhis alba (Dammara orienUdw). The 
constants of the two kinds of resin are quite similar, and they 
^th consist of a mixture of resin acids with a lactone (1), neutral 
llbsaponihable resin, and more or less volatile oil. The only well- 
'defined solid product obtained from the resin is a crystalline add 
of the formula CijHjjOy On distillation in steam the resin yields 
volatile oil in quantity, which depends partly on the age of the resin 
and partly on ite physical condition. The volatile oil, D“ 0'865, 
1-4648, [o]b -26-55“, contains pineue. The resin dissolves 
completely in alcohol, and addition of potassium hydroxide to such a 
preparation yields (A) a solution containing volatile oil and soluble 
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potissiuni reoBites, and {£) a precipitate containing insoluhle 
potassium resinates and some neutral resin. 

fronf i the follotring substances were obtained : ( 1 ) a lemon-yellow, 
volatile oil posMssing a terpene-like odour ; ( 2 ) an ocid, O 10 H 15 O,, 
m. p. 185 187°, which is dextrorotatory and crystallises from dilute 
alcohol in colourless needles, and (3) an amorphous acid, C„H.,0,, 
which can be distilled almost unchanged at a pressure of 3—5 nim!, 
yielding a clear, amber-coloured product. 

From 4 there were isolated (1) an amorphous acid, Cg^HsjO^, m. p. 
above 220 ; ( 2 ) a lacimic substance, which on digestion with hot 
aqueous solutions of potassium hydroxide furnishes the potassium salt 
of a resin acid similar to that yielding the insoluble resinate referred 
to above, and (3) neutral unsaponifiable resin. These results, 
especially as regards the properties of the acids, are not in accordance 
with those recorded by Tschirch and Koch for Manila copal derived 
from Dammara orUntalii (Abstr., 1903, i, 478). 

On dry distillation the copal yielded about 70% of greenisb-yellow 
oil, b. p. 140 350°, and left a pitch-like residue (compare succeeding 
abstract). On ‘ melting various samples of the resin at temperatures 
ranging from 250—325°, the loss varied from 13-3 to 17-4%. The 
“melted" resin was similar in compo.sition to the raw material, but 
contained less neutral resin, so that the latter only appears to undergo 
change in the ordinary process of making copal varnish. The 
remai dm of the paper deals with copal varnish manufacture. 

T. A. H. 

Destructive Distillation of Manila Copal. Benjamik T. 
Bkooks [Philippine J. Soi., 1910, [d], 5, 203—217. Compare pre- 
ceding and succeeding abstracts).— On heating, Manila copal froths 
until the temperature roaches 330°, when the resin melts and quiet 
ebullition sets in. Up to 330° the products evolved include resin oil, 
pinene, ^pinenc, limonene, dipentene, camphene, water, formic and 
acetic acids, methyl alcohol, acetone, formaldehyde, pyruvaldehyde, 
furfuraldehyde, carbon dioxide, acraldehydo (?), and saturated and 
uiisaturated hydrocarbons. Above 330°, considerable quantities of 
carbon monoxido and some ethylene and propylene are formed, but 
the other products of this further stage in destructive distillation were 
not studied. The remainder of the paper deals with ( 1 ) the eflect of. 
heat in rendering Manila copal soluble and suitable for varnish 
manufacture, and ( 2 ) its behaviour with various solvents. 

T. A. a 

Oxidation of ManUa Copal by the Air. Benjasiin T. Brooks 
{Philippine J. Set., 1910, [A], 5, 219-227. Compare two preceding 
abstracts).— The well-known fact that the older copal resins (“ fossil " 
copals) are better suited for varnish manufacture than the "recent” 
kinds has led the author to investigate the changes which take place 
when Manila copal is exposed to air and light. The results show that 
the resin absorbs oxygen somewhat rapidly. Forming organic peroxides 
(compare Bahrion, Abstr., 1902, i, 165 ; 1904, i, 332 ; 1907, i, 329), 
khd evolves carbon dioxide, formaldehyde, formic acid, and hydrogen 
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peroxide. The evolution of carbon dioxide is probably due to the 
formation and subsequent decomposition of peroxides, both in the 
cases of Manila copal and colophony. These changes are accompanied 
by an increase in the Roettstorfer number of the resin. The chanoe 
in the Roettstorfer number, which accompanies prolonged maceration 
of many resins in potassium hydroxide in alcohol, is, however, not dug 
to oxidation effects during the experiment, but probably to the gradual 
saponification of lactones and the breaking down of organic peroxides 
The oxidation of Manila copal is accelerated by sunlight. Under 
certain conditions the resin gives off vapours which affect a photo- 
graphic plate. The mixed resin acids of Manila copal show similar 
changes on exposure to air, but more slowly. T. A, H. 

Oleo-Recin of Pinus insularia. Benjamin T. Beooks [Philippim 
J. Sd., 1910, [A], 5, 229 — 231). — The turpentine oil distilled from 
this oleo-resin had Dg 0 '8593, 1-4656, [«]„ -f26-6 at 30“ distilled 

to the extent of 96% between 154“ and 165-5“ and consisted mainly of 
piueue. 

The colophony left on distillation of the oleo-resin consisted almost 
entirely of abiotic acid, m. p. 154—156°, had Roettstorfer number 
170-2, and gave the Liebermann-Storcli reaction. . T. A, H. 

Preparation of True Arbutin. Henei HiaissEv (Compt. nni. 
1910, 161, 444—447 ; J. Pharm. Chim., 1910, [vii], 2, 248—253).— 
Fifteen grams of commercial arbutin (containing methylarbutin) are 
dissolved in 95% alcohol (500c.c.)and treated with 10 grams of potassium 
hydroxide in 125 c.e. of alcohol. When clear, the supernatant liquid 
is removed, and the crystalline precipitate washed with alcoliol (20 c,c,), 
dissolved in 75 c.e. of boiling alcohol and acetic acid (7 c.c.), and 
treated with calcium carbonate (5 grams). After removing tlio 
alcohol, the residue is lixiviated with water (100, 60, and 50 c.c.). The 
filtrate is treated with calcium carbonate (2 grams), evaporated to dry- 
ness, and the product crystallised from ethyl acetate. Pure arbutin 
crystallises with IH^O, and is identical with the glucoside obtained 
from the pear tree by Bourquelot (this vol., ii, 742). The anhydrous 
substance has [a]p - 63-45°. W. 0. \V. 

A New Glucoside Hydrolysed by Bmulsin in Menyanthes 
trifoliata. Maec Beidel (/, Pharm. Chim., 1910, [vii], 2, 165—167). 
— The glucoside, which it is proposed to caWimliatin, m. p. 222° (corr.), 
[a],, - 81 -94“ in alcohol, is crystalline. Its solutions are hydrolysed by 
emulsin, becoming binish-green and dextrorotatory, and producing a 
reducing sugar. It is not identical with Rromayor’s menyantln’n 
(Arch. Pharm., 1865, 174, 35, and Lendricb, Abstr., 1892, 1262). 

T. A. H. 

The Chlorophyll Group. VII. Chlorophyllan, aKoChloro- 
phyllan, and Ohlorophyllpyrrole. Henryk Malabski and Leon 
Maecheewski (Biochem. Zeitsch., 1910, 27, 246—260. Compare this 
yol, ii, 362}.— It is claimed that the substances described under tlie 
name of chlorophyllan, phyilogen, and phreophytin are identical. 
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They were prepared by the methods described by Schunk aod 
JIarchlewski and Willstatter, and the various preparations yielded 
the same amount of phytol on hydrolysis, and yielded chlorophyllanic 
acids similar to the phytochlorins of Willstatter, A preparation was 
also obtained which did not agree in properties with Willstiitter’s 
phytochlorind. Chlorophyllan al.so contains in small quantities 
(especially that derived from maple leaves) another product, allo~ 
chlorophyllan, of which the authors give some spectrum absorption 
measurements. They have also succeeded in preparing from chloro- 
phyllpyrrole, azo-colouring matters with benzenediazonlum chloride 
identical with those obtained from hjemopyrrole. S. B S. 

Benzoyleuxanthone. Ernst Zekker (Monatsh., 1910, 31 
797— 798).— Graebe and Ebrard (Abstr., 1882, 1301) describe 
dibenzoyleuxanthone as yellow or brown, tn. p. 2U°. On benzoylating 
euxanthone with benzoyl chloride and potassium hydroxide, the di- 
benzoyl derivative is obtained colourless, m. p. 231—222° (corr,), 
together with about 10% of yellow monohmzoyleiutantJione, m. p. 
156—159° (corr.), in which the benzoyl group occupies position 7. 
On benzoylating in acid solution, only dibenzoyleuxanthone results. 

E. F, A. 

[Preparation of Halogen Derivatives of 6 AnMno-3-keto- 
(l)-th'onaphthen and Nitroisatins.] FiRBWERKE vorji. JJiister 
Lucies k BrUning (D,R..P. 221529 and 221530).— When the products 
obtained by condensing 6-amino-3-keto (l)-tbionaphthen io acetic acid 
solution with nitroisatins or amino-oxindoles are treated with halogens 
either with or without previous reduction, brownish-yellow dyes are 
obtained. 

<yAmin<hZ-hto-{\)-thw'na'phlhen^ m. p. 165^, is a brownish-grey 
powder, soluble in hot water. 

The nitration of isatin with fuming nitric acid (D I ‘5) yields a 
nitroisaiin, which crystallises from acetic acid in yellow needles, m. p. 
253— 255*^ j potassium nitrate with concentrated sulphuric acid may 
also be employed, but under these couditions the product has m. x> 
248—250° 

The second patent deals with the products obtained when the 
6-amino-3-ketO’(l)-thionaphthen in the foregoing condensation is re- 
placed by m-acetylaminopbenylthioglycol-o-carboxylic acid, the 
components being heated together during three hours in the presence 
of acetic anhydiide ; the product is a brown powder, which becomes 
yellow on treatment with sodium diyposulphite, and on halogenation 
yields vat dyes. The reduction of these compounds previous to 
halogenation is also described in the patents. F. M. Gl. M. 

Ergoxanthein. WiluamT. WENZELL(imer. /. Pharm., 1910, 82, 
The author does not consider that the preparation of the 
alkaloids of ergot in a purer form justifies the supersession of the names 
ecboline and ergotine originally applied by him to these alkaloids 
(dmcr. J. Pharm., 1864, 30, 193; compare Robert, Abstr., 1885, 
larger, Trans., 1907, 91 , 337, and Barger and Dale, Abstr., 1907, 
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■ Ergoxunthein was prepared from SquilSb’s fluid eitracfc of ergot b 
ahaking this with ether after preliminary purification with alcohol and 
chloroform. It is an oran^-yellow, amSrphous Bubatance, givin 
blood-red EoIutions'wiFh alkalis, developing a deep orange colour 
nitric acid and a blood-red coloration with sulphuric acid. It gives 
an orange-yellow precipitate with lead acetate and a yellow precipitate 
with phosphotungstic acid. The absorption spectra of solutions of 
ergoxmthein are recorded which may be of value for the estimation 
and toxicological detection of ergot. The substance is physiologicallv 
active, and causes a rise in blood pressure. T. A. E ^ 

Hydroxylnpanine. A. Beckel (ink. Pharm., 1910, 248 
451 — 457). — ^The properties and behaviour of natural hydroxylnpanine' 
already recorded by Bergh {Arch. Pharm., 1904, 242, 416) are con- 
firmed, and the formation of d lupanine by reduction is proved 
conclusively by an examination of the aurichloride, platinichloride 
and thiocyanate. 0. S, ’ 

Compounds of a-Naphthylcarbamide with some Physio- 
logically Important Substances. Cxkl Neubebq and lim 
Hieschbeeo {Biochem. ZeUsch., 1910, 27, 339— 347).— This reagent 
gives sparingly soluble a naphthylhydantoic acids with amino-aciils 
and a-naphthylurethanes with alcohols and phenols. The former can 
be prepared by shaking aqueous solutions of the reacting substance 
together in the presence of alkalis ; the latter must be prepared in 
ibaence of water, and are obtained by heating the reacting substances 
together. The following substances were obtained : glystryl tri- 
i-mphthykariaviale, 

■■ Cj,H,-NH'COj-CHj-CH(COj-NH-C„H,)’CHj-C 02-NH'C„H„ 
n. p. 279—280°; the di-a-napht/iylurethane of glyceric acid, 
C,„II,-NH-C0 j-CHj-CH(C02H)-C02-NH-C,(,Hj, 
h. p. 289 — ■2W°; phenyl a-mpkthylcarbamate, m, p. 136 — 137°; o-iolyl 
i-naphtkylcarbamate, m. p. 145°; m-lctyl a-naphthylcarhamate, m. p. 
135 — 136°; p-tolyl a-napkthylcnrhamale, m. p. 150 — 151°; carvacryl 
i-naphthylcarhamale, m. p. 287 — 288° ; stdigenyl a-naphihylcarbamaU, 
h. p. 283°; cinnamyl a-naphlhylcarbamaU, m. p. 119 — 120°; mmihyl 
rnaphthylcarbamatc, m. p. 128° ; i-homyl a-naphilnjlcarbamate, m. p. 
132° ; ieobornyl n-vaphlhylcarbamaU, m. p. 129° ; a-tcrpinyl a naphiliyl- 
•arbamate, m. p. 151 — 152°; cyclohexyl a-naphthykarbamate, m. p. 
139 — 140°; furfuryl a-nap^hylcarbamtue, m. p. 133°; chdssteryl 
i-naphthylcarbamale, m. p. 175 — 176°; a-naphthylcarbamoA-glucos- 
mine, OH-CH 5 '[CH-OHj 5 -CH{CHO)-NH-CO-NH' 0 |,IIf, ni. p. 
134 — 236° ; a-ndpkthykarbamidmcelaldekyde, 

imorphous. S. B. S. 

Substituted Bodanic Acids and their Aldehyde Condensation 
Products. X. Kudole Akdkeasch {Monatsh., 1910, 31, 785—795. 
ktmpare Abstr., 1908, i, 683). — Ammonium dithiocarbaminoacetats, 
NH.-S-CS-NH-CHj-COj'NH,, 

irepared by the interaction of glycine, carbon disulphide, and alcoholic 
mmonia, forms colourless needles, m. p. 110° (decomp.). 
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^iiitnwium-a-ditHoeariamimpropiomte, prepared in a similar manner 
ffoB alanine, liaa m. p. 128 — 129° (decomp.). It reacts with ethyl 
chloroacetate, forming a-rhodaninejtroinonic acid, 

geparating in granular crystals, m. p. 147°. Condensation products 
^ith aldehydes are formed on beating the components ip acetic acid. . 

^.Jjgnxylidene-a-r}iodaninepropiim%c acid forms bright yellow 
granules or needles, m. p. 191° ^-Dimethiflaminobenzylidene- 
f^-rhodantMpi'opwnic acid forms a crust of dark reddish-brown 
crystals, m. p. 210 — 220°; it dyes the skin, wool, and silk orange-red, 
but tbe colour is not fast. ^-i^Hydroxybenz^lidene-a-rhodanine- 
jjfcimflnttf acid forms a crust of light chrome-yellow needles, which 
sinter at 190°, m. p. 205 — 210°, forming a red sublimate. 

^.Mtlhylenedioxyhemylidene-a-rhodmincpropionic acid, prepared by 
condensation with piperonaJ, forms orange-yellow granules or a yellow, 
crystalline powder, m. p. 197—199°. 

Ekodanineglycyiglycimf C 0 . 2 R*CH^‘NH*C 0 *CH. 2 *N<^^^_^jy , is 

prepared by the interaction of glycylglyeine, ammonia, and carbon 
disulphide, the corresponding dithiocarhamale being first formed and 
iinmediately condensing with ethyl chloroacetate. A honey-yellow 
syrup v'aa obtained, which condensed with benzaldebyde to benzylidene- 
Man^niglycylglycme. It crystallises in greonish-yellow plates or 
needles, m. p. 190° (sinters at 180°). 

In the case of asparagine, aspartic and glutamic acids, and leucine, 
both the rhodanines and their aldehyde condensation products could 
only be obtained as syrups. E. F. A, 

Formation of Imioo-ethers by Direct Alkylation of Acid 
Amides with Methyl Sulphate. Motooki Matsuj [Mem. Coll, Sci. 
Eng. Kyoto, 1909—1910,2, 37 — 45).— Imioo-ethers may be obtained 
directly from the free acid amides by alkylation with methyl sulphate at 
temperatures below 100°, showing that tho amide itself may react in the . 
iminohydrin form, just as does its silver salt. Hoth aliphatic and 
aromatic acid amides, as well as tbe thio-acid amides, react in this 
way, giving rise to the methyl hydrogen sulphates of the imino-ethers. 
These compounds generally separate as an oil, which may afterwards 
crystallise, when the amide is heated in a reflux apparatus with methyl 
sulphate. . In. some cases the imino-ether was set free by treatment 
with sodium carbonate solution, extracted with ethyl ether, and tbe 
hydrochloride or other salts prepared. * 

Tkiohenziminomethyl ether methyl hydrogen sulfjhate , CgHgNSjHSO^M e, 
and thio-^-toluiminomethyl elfter hydrogen mlphaU, 

CgHi,NS,HSO,Me, 

were prepared from thiobenzamido and thio-p-toluamide respectively j 
they form long, colourless prisms. The free ethers separated as an oil on 
the addition of sodium carbonate solution, but could not be isolated, as 
they decompose into methyl mercaptan and cyaphenine or cyatoline. 
^^nziminomethyl ether methyl h^rogen sulphate was obtained from 
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bpnzamide as a deliquescent substance ; it could not be purified from 
the admixed benzamide. The hydrochloride (Abstr., 1896, i, 522) amj 

also the i^aiinichl'Qridit (CgH^^ONjjPtCl^, were prepared. 

Q-N\trohenzimin<m4hyl eth^, CgHgOiN,, was obtained from o-nitro. 
benzamide in colourless crystals, m, p. 87° The hydrochloride forms 
slender needles, m. p. 164 — 165°j ihA platinichloride, 
(CgH,03N,),PtCIg, 

m. p. 162°, wa^also prepared. The hydrochloride was transformed into 
o-nilrobenzamidin6, which is a yellow liquid of alkaline reactions • its 
jdatinichloi'ide, (CyHg02N5)2ptCl,., was analysed. 

£enzphenyliminomethyl ether, CgHj^ON, was obtained from acetanilide 
as a colourless, viscid oil. The hydrochlwide is decomposed by water • 
the plaiinichloride, (C5,Hj20N)2PtClg, was analysed. ' 

Formamide gave rise to liygrascopic, scaly crystals of formimino- 
methyl ether methyl hydrogen sulphate, from which formiminofncthy] 
ether was liberated by alkali. Acetimitwnnethyl ether is an oil, b. p. 
63 — 65°. Qualitative proof of the formation of propioireiinomihjl 
ether from propionamide was obtained. T. S. P. 

Methylpyridonium Picrate. G. Totani and Z. Hoshiai iZdUck 
physiol. Ckem., 1910, 68, 85. Compare Abstr., 1909, ii, 327),— 
Methylpyridonium picrate, C5H^NMe*0*C,^H2(N0j)3, crystallises from 
water in slender, yellow needles, lu. p. 212°. Its solubility in 100 parts 
of solvent at the ordinary temperature is : water 1 092, alcoliol 0'368, 
ether 0-017. J. J, S. 

[Preparation of Dinitronaphtbylpyridinium Derivatives.] 
Farbenfabbiken vorm, Fbeidr. Eater Sc Co. {D.R.-P. 222130. 
Compare Zincke, Abstr., 1904, i, 448). — The interaclinn of secondary 
dihydroindoleswith cyanopyridiuium or dinitropbenylpyridinium salts, 
whereby red to violet basic dyes are obtained, has previously been 
recorded. When the halogen-freop-o(iMd,red needles, m.p. 214°, prepared 
by the action of pyridine (2 mots.) on l'Chloro-2 : 4-dinitronapbthalen0 
(I mol.) in aqueous alcoholic solution, is treated with a-methykiihydro- 
indole in glacial acetic acid, and hydrocliloric acid dropped in, a mixture 
of 2 : 4-dinitro-a-naphthyIamine and a dye is obtaiood ; these are 
separated by extracting the latter with boiling water, and subsequently 
precipitating with salt; it forms a brownish-red powder. 

F. M.G.M. 

Racemic Liquid Compounds. Albert Ladenbuhg (Compt. ml, 
1910, 151, 2t>3 — 284). — Four crystallisations of the rf-campbor 
sulphonate of* r-pipecoline suffice to obtain tbo Z-base in a state of 
purity. The author shows that the freezing-point curve for mixtures 
of d‘ and ^pipecoiine agrees with the existence of a racemic liquid form 
of this substance. W, 0. W. 

[Preparation of Anthraquinoneacridones.] FaiTz Ullmann 
{D.R.-P. 221853). — When the anilinoantbraquinonecarboxylic acids of 
general formula COjH'CgH^'NHR (where R = anthraquinone orasub- 
stituted anthraquinone residue) are treated with reagents, such as 
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},ospIioruB ponbachloiide and aluminium trichluride, they aie 
inverted into anthraquinoneacridones. 

^inihr<iqv.inomaeTidom ia prepared by treajgng a-aniliDoanthra- 
liiDonecarboxylic acid (obtained from a-nitro- or a-chloro-anlhraquinone 
aothranilic acid) with phosphorus pentachloride in benzene polii- 
tioi), and heating the red acid cJJ.oride thus obtained with aluminium 
J crystallises from anilinedn violet-red, glistening needles 
ffilli a metallic lustre; its solution in concentrated sulphuric acid 
is red- ‘ 

fhe mithylttiithra^uinoneacndone prepared from the condensation 
pi-oduct of aothranilic acid with l-chloi’o-4-methylatjthraquinone has 
similar properties. 

The product obtained by treating /J-anilinoantbraqiiinonecarboxylic 
acid (prepared from ^-aminoanthraquinone and o-chlorobenzoic acid) 
vitli concentrated sulphuric acid is a very sparingly soluble, yellow 
powder, which dissolves in concentrated sulphuric acid with a brownish- 
yellow colour. M. G. M, 


New Group of Substituted Dioxiudoles. Moritz Koux 
[Umatuk, 1910, 31, 747— 751).— l^atiu re.icU with llie Grignard 
reagent, only one of the carbonyl group-j being nifectod; and on 

liydrolysis compounds of the type arc obtained. 

The pk^yl derivative forn.s long, white, lustrous needles, m. p. 
to a yclfowhsii brown liquid. 

llic benzyl derivative crystallirrcs in colouiles.s needles, m. p. 
171-17.1°. 

The a.-nap}dbjl derivative becomes coloured above 200*°, m. p. 233°. 
The \i-hromophmyl derivative separates in wool-like needles, m. p. ^ 
123— 195° (decomp.). All-these substituted dioxindoies are stable in 
'the atmosphere, E. F. A. 


Conversion of Stachydrine into the Isomeric Methyl 
Hygrate. Georg Trier {Zeiisch. phycxol. Ch.m., 1910, 67, 324—331. 
Cotiipare Willst litter, Abstr., 1902, i, 266 ; Wilhtiitter and Kahn, 

1904, i, 235, 560).. — When distilled under reduced pressure, stachydrine 
{this vol., ii, 743) gives .a 66*!^ yield of the isomeric methyl hygrate, ■ 
CH,-CH-C(i CH,-CH-CO,Me 

Other products are trimethylamine .and a little hygric acid. 

So far it has pot been found jwssible to transform the methyl oster 
into stachydrine. The auricldori-h of the methyl ester, 
'C-lIi^OjjNAuCIj, 

ciyslalHses in rectangular plates, ui. p. .^4 — SG°, and when boiled with 
weess of liydrochloric acid yield/? hygric acid aurichloridc. 

When the hydrocliforide of the ctliyl ester of .stachydrine (contain- 
stachydrine hydrochloride) is distilled, the products are iiygric 
its methyl and ethyl c.sLers, .and their docompositioii products. 
Hygric acid ia noil-poisonous, whoi'cas its methyl ester is a strong 
poison. J. J. S. 


VOL. xevni. i. 
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Dissociation Constant of Tropine and its Variation with 
Temperature. Harald Londen {J. Ckim, Phys., 1910, 8, 331— 33 (ij 

The molecular cond^jctivlties of solubious of tropine hydrochloride at 

10° 25°, and 50° i-how that tropine is a fairly strong base, so that 
hydrolytic dissociation of the hydrochloride does not occur, The 
molecular conductivity of free tropine at infinite dilution is calculated 
to be 0-17 at 10°, 0*227 at 25°, 0*326 at 50°. The variation of con- 
ductivity of the hydrochloride with temperature is in agreement with 
Johnston’s logarithmic theorem (Abstr., 1909, ii, 854). 

The dissociation constant of tropine calculated from measurements 
on the free base is 1*87 x 10“^ at 10°, 2*74 x 10 at 25°, and 3*89 x 10~^ 
at 50°. Those figures are of an entirely different order from that 
obtained by Veley by the colorimetric method, namely, 1 *10"® at 17“ 
(Trans., 19U9, 95, 3). They are, however, of the same order as the 
dissociation of piperidine (l-fi.U)-^ at 25°) and coniino (I’S.IO'S at 
25°), to which tropine is allied. The heat of dissociation of tropioe 
calculated from the dissociation constant is negative, but appreinably 
greater than the negative heat of dissociation of piperidine. 

The conductivity of mixtures of sodium hydroxide and tropine shown 
that tropine possesses no acidity, its constant of acidic dissocintiou 
being less than 10“*^. d. C. 

Constitution and Derivatives of Berberine. Franz Faltis 
{Momtsh., 1910,31,657—581). — When Freund and Beck's a-phenyl- 
dibydroberberine (Abstr., 1905, i, 151) is repeatedly oxidii^od with 
potassium permanganate at tlie ordinary temperature, appreciable 
amounts of 2-bertzoyl-3 :4-dimethoxyheiJZ'>ic acid are formed. This 
reaction supports the formula (iin- 
O— . nexed formula) suggested RGvml 

“ years ago (Abstr., 1906, i, 97D) and 
OH I j supported recently by Perkin (Trans., 

/\/\ri/'\/ 1910, 97, 321). If berberine had 

... I { |V,; j.,,. the constitution originally suggested 

\ by Perkin, the product of oxidation 
OMe OHUH'cH. would be 2-benzoyF5 ; 6-dimethoxy- 

benzoic acid. 

. •A-dimethoj-ybenzoic acid, C,.H^Bz(0Me)'2'C02H, orystal- 

lisfis in colourless needles, m. p. 190—191°, and is not decomposed 
when heated with couceiiiratod hydrochloric acid at 150°. It« 
constitution follows from the fact that, when fused for two minutes 
with potassium hydroxide, the products are benzoic and protocatccliuic 
acids. Boiling hydriodic acid converts the benzoylated acid into a 
com/JOWTid, 027112(1^.^8, in. p. 223—221°. This k probably an adlilive 
compound of the 3 : 4'dibydroxy'2*benzoylbenzoic acid with 2:3-di- 
hydroxybenzophenone. An impure 4-^dr().r^-2-6flnsoy^3-H«^oai/* 
benzoic acid, formed when hydrogen chloride IR 1^ 

through a suspension of the dimethoxy-a^iil in boiling hydio(’liloiiP 
acid for twenty-four hours, 

Gadamer (Abstr,, 1902, i, 55.5 ; 1905, i, 3C9) states that tlic rcacljon 
between berberine and potassium hydroxide solution is analogous to 
that between benzaldehyde and alkali, and that the prodiicts 
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a,l,jJioberberme and oxyberberine. The author claims that the 
leMUou IS amilar to that between quiooline methiodide and alkali 
(Deckel, Absti. 1903, i 51G, 718), and that the products are 
aybeibermeaud tetrahydixiberberine. The reduction product differs 
from pure tetrahydroberberine (in. p. 167 5-168-5”) prepared tkoin 
beibeiine by the action of ainc dust and glacial acetic acid; („) 
Its hydrochloride con ains water of hydration, and (6) it is more 

Tltirat 100^ " hydrochloride 

oxybcrberine is completely 
removed when the product ,s heated will, zinc dust and glacial acefe 

acid. It IB then obtained in clisteninf^ /‘ttlAnflo ^ n 
.lAA onn-fto -a .. colourless needles, m. p. 

„00 200 5 , with all its other properties intact. It would thus 
apperr that only these herberine derivatives which contain a non- 
liydrogenated pyridine ring are coloured 
Oxf/herleriM hydrodM. and hyd..bro„dde are readily obtained as 
emori.yellow, amorphous piecipiut.s when hydrogen cl, loride or 
bmiin e isjnssed into a chloroform solution if iL base, but im' 
mediately (jheld colourless oxyberberiuo wl.eu tre.ated with water 
llie hydraohlmde, C,„H,,0,N,HCI, softens at 200“, and mertf ai 
.about -40 . the sUm,ucldori,k, C 2 „U|. 0 ,X;itCI,SnCl„ forms a stable* 
j’elluw, amorpliou-s piecipitate. * * 

imdno,vxyberUrim, C„H,,0,N, obtained by pa.ssing hydrogen 
ihlont , into a boiling glacial acetic acid solutio., of o.'tyberbirioo^or 
by lieatnig oxj beiberine liydrobiomide in boiling .xybne. crystallises 
ID ghstening, silky needles, m. p. 248“ It does not yield silts td 

fep^Tn hifc“rcir 

A black powder is formed when oxyberberine is boiled for a Inno 
M'-uhroinic acid. Metliylnoroxyberberine 
m, derivative, Oj,Hj.OcN, 

oftorffr’'"'"M'*"r’ >>>' 

eyiKn^rfrnmh t f' '“'‘‘yluoro.xyberbe,i„e, 

^st.'ilhse.s from hot xylene ,u slender needles, p. 239“ (decomp ) and 

yields an acetyl derivative, C.„1l„,0,NI!r, iii. p, 225-227“ (d“™p 

lomine reacts With a chlorofonii .solution of oxyberbenric yioliiitHr 

befcinf ^ bromometl.ylnoroxy- 

ci O NBr wt-T bromao^yberberil, 

nil.cOjNBr, which crystallises from alcohol in large, colourless 


J. J. S. 


Pri-iiis, m. p. 184 -135“ 

dedciibid (thi' ^ he hydrazidmes previously 

“idsdoo/ eioli ■’ ’ hours with dilute 

<'*eyhirvlhvd.a,° “uverted into the corresponding 

“wee ( /« tin Tl’l f “■'““““'''•^“'‘‘‘'^^hyde - o - riitropheuylhydr- 
l'«.. al.) yields henzoyl-o-iiitionlieiiyllivdriuine ^ 

C01VhlH-NIl-0,U,-iiO,. ’ 



^Kis- ‘t'eSction forms aa for 

preference to NH.'CH'NH'NHj for Hie hyirazidifles. *" K. Y, y 


, Benzylidenehydrazines. Bartwig Franzbn and Tn. Kiuhi^eu 
pr. Chem., 1910, [ii], 82, 241— 25l).--At high temperatures or in 
dtoilifig sylene, benzylidenehydrazines of the type CHRIN'NH, reach 
as such or decompose into aldazines and hydrazine, the latter of whicli 
then attacks one . or more of the other substances present ; for 
example, benzylidenehydrazine and phthalimide at 130—140° or in 
boiling xylene yield benzaldazine and phthalhydrazide ; benzyldene- 
hydrazine and carbon disnlphide form benzalduzine and hydivazino 
dithiocarbazinate, the latter l>fcing obtained by the action of hydrazine 
and carbon disulphide j benzylidenehydrazine and ethyl benzoato at 
ISO— 170° yield benzaldazine, benzhydrazide, and benzylitleriobenz- 
hydrazidej benzylidenehydrazine, benzoyl chloride, and pyridine in 
dry ether at 0° yield benzaldazine, benzylidenebenzhydrazide, and 
dibenzhydrazide. 

The following benzylidenehydrazines are prepared by Cartius and 
Franzen’a method of treating aldaziiios with a boilin^solution of 
iydrazine hydrate : m lli/droxybenzylidmehydrazine, 

oii*c,H/Ch:n-nh2, 

m. p. 104 '5° {picraley m. p. 187°; phenyWnosemicarhazidef m. p, 194°}, 
from m-k$droxt/benzaldazine, m. p. 205°; p-hjdroxyhenzylidemhijdr- 
'ozine, m. p. 139° {picrale, ta. p. 222°; phenylthmemicarbaziJ4, m, p. 
,225°), from ^-hi/droTyf/enzaUlazine, in. p. 232° ; o^aminobenzylidm- 
hpdrazim, m. p. (52° {dipia'ate, m. p. 188°), from o-aminobeiizaldazine; 
m'Vietho<vi/hmz;/lidenehydrazine, b. p. 174 — 175°/21 mm. {phenyWm- 
<;gmicarbazide, m. p. 153°), fromyrt-methoxybenzaldazine; ;)-methoxy-aiid 
jO'ethoxy-benzaldazines yield the corre-'^sponding benzylidenehydrazines, 
which, however, revert to the original beuzaldazines during the 


process of isolation by ether. Jlevtylidenehydrazine, 

CH3-[CH2VCii:N-NH2, 

fh. p. 164 — 165°/12 mm., was prepared fromheptaldehydeand aqueous 
^hydrazine hydrate. 

The water formed during the production of mixed aldazines by the 
condensation of benzylidenehydrazines and aldehydes complicates the 
reaction by attacking the Iwnzylidenehydi’azine, whereby a second 
aldazine is formed and hydrazine hydrate, which then reacts with the 
aldehyde to produce a third aldazine. The authors prevent the by- 
^reactions by using, instead of the aldehyde, iU condensation product 
,with aniline; thus, benzylidenehydrazine and ethereal jw-nilrobenzyl- 
'idfineaniline yield s-zw-nitrodibenzylidenehydrazine ; m-hydroxybenzyl- 
ideneaDiline and ethereal benzylidenehydrazine yield m-kydroxydihemyl- 
ideuehydrazine, m. p. 162°; p-hydroxybenzylidenehydraziue and benzyl- 

ideoeaniline yield ii-hydroxyd{benzyliden«hydrazine, m p. 239 — 240 . 

,, (J. S. 


Additive CompouDds of Aromatic Amines with Phenols, 
JeSRP. DOTinger (Momtsh., 1910, 31, 643 — 656. Compare DypoD» 
‘TraM./l883, 43, 466; Hebebrand, Abstr., 1883, 61 ; Philip, Trana, 
1903, 814; PhiUp and Smith, ibid., 1905, 87, 1735; Kiemann, 

1906, ii, 266; SchreinemaWs, Abstr., 1899, ii, 739 ; 1900, iq 
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135 ). — -A-d'Ktive compoim^s of quinol, a- and jS-naphthol with benzi- 
dine, o-tolioine, and o-dianisidine can bo prepared by inixini; together 
hot saturated aqueous solutions of the components. They are all 
practically insoluble in water, are resolved into their components 
when bojed with dilute acids or alkalis, and with the exception of the 
compound of o-tolidine and a-naphthol, contain an equal number of 
hydroxyl and amino-groups. Mostof the compounds givacharacteristic 
colorations with ferric chloride in aqueoms solution. 

The addilim compound of benzidine and quinol 

C 11,(NH2)„C„H,(0H)2, ’ 

is best pr^ared from cold alcoholic solutions, and forms colourless 
glistening, ‘rhombic plates, m. p. 230“ (decomp.). Ue additive compound 
o( benzidine and ^-naphthol, -OH, forms colourless, 

iridescent plates, m, p, 177°. 

fhe amount of quinol or jS-naplitliol in an aqueous solution can be 
determined by adding benzidine solution and weighing the product. 
(97% of the theoretical). The additive compound of o-tolidine and 
quiool, prepared from ethereal 

solutions, ai» forms microscopic needles with a red colour It has 
m p 158° after sintering at 140° The additive compound of-. 
0 -tolidine and a;naphthol, crystallises 

from dtiuje alcohol m reddish-coloured needles, ui. p. p9° The 
additive compound of o-tolidine and j8-i\aphtho] 


p. 96°. The additive compound ol" 


crystallises in glistening plates, 
dian.sidme and quinol, C,jH.(OMe) 2 (NH,).„C,H,(OH).j, separates from 
a mixture of benzene and light petroleum as pale lilac-coloured 
crystal.., m p. 157° (decomp.). The mldiliix compound of dianisidlBO 
and ^-naphthol^, Ct 2 H 6 tOMo),(NH,).,, 2 C„H,-OU, crystallises in long, 
reddisli-co oured needles, m. p. 96°. The lUdithe compound of 
a-uaphthylamine and «-naphthol, forms pale 

hlac-coloured needles, m. p. 60°, and is decomposed by boiling water 
the MUive compound of a-naphthylamine and (3-naphthol crystallises 
m glistening rose-coloured prisms, ui, p. 73-74°. The additive 
compound of ^-naphthylamine and j3-iiaplithol forms colourless prism, 
m. p. 125 — 126°, ^ 

The following pairs of substances do not form sparingly soluble 
acmtive com[wuud3 : )?-Naphlhylamine and a-naphthol, a-n.aphthyl- 
amine and quinol, benzklino and c.atechol, benzidine and rosorcinol. ^ 
ome of the compounds appear to be acidic, others basic, and still 
others amphoteric, J J S 

Condensation Products in the Anthracene 
cones, hABisoHB Aniun- & ScDA-F.\BRiit (D.R.-P. 222205).— The 
coMen^tionof aminoanthraquinones with halogen ketones yielding'pro- 
tt A-KH-B-OO-R-NH-A has been previously described 

■’ reaction has now been extended to balogen 

S wPi.“^ ‘yP® H-R-CO-CO-R-H (H = halogen), which 

L., i s *‘“'“oa“t“ra.qninones a now series of compounds of the 
formula A'NH-R-CO-CO-R-NH-A (A = anthraquinono 
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' 4 ; I'-Dicblorobeuzil (50 parts) is boiled wHli l-aminoanthraquiuo,K 

'• (100 parts) and sodium carbonate (20 parts) in nitrobenzene bol^ti^^ 
in the prasence of cupric oxide until the reaction is complete, when^ on 
cooling, the product separates in bi-owu needles. The uitrobenzoun 
can be replaced by other indifferent solvents, and the copper oxide by 
' cuprous chloride. M, 


Preparation of Condensation Products in the Anthracene 
Series. BihiscHE Anilin- & SonA-FAURiK (p.R.-P. 222206) — Au 
extension of the type of condensation described in the previous patent; 
in the present case the general reaction is that by which one or more 
nuthraquinone residues are connected through au imino-group witb 
one or more pheuanthraqumone radicles. Two mols, of a niono- 
halogenated phenaulhraquinone may condense with 2 mols. of a moiio- 
or with 1 mol. of a di-aminoanlhraquinone ; similarly, one molesnlar 
proportion of A dihalogenated plieuanthraquinone may combine witli 
2 mols. of a mono- or wiili 1 niol. of a di-amiuoanlhraquinone. These 
condensations take jilace in boiling nitrobenzene solution in the 
presence of copper oxide and sodium caibonate or acetate. 

The yyodud from monohromophenanthraquinone (3 parts) and 
; 1-aminoanthraquinoue (24 p.arts) is a violet-brown powder, iiisiiliible 
in water, (ilkali, and dilute acids ; it yields a violet-brown colour with 
concentrated sulphuric acid, and violet-brown with boric acid. 

The products from monobromophenanthraquinone (4 8 parts) and 
1 ; O-diaminoarithraqiiiiione (2 paits), from dibromophenantluaqiiiiione 
(5 parts) and 1 -aminoantliraqinuone (10 parts), and from dicliloroplien- 
anthraquinone (3 paits) and l-aminoauthraquinone (3 parts) were also 


prepared. 

The dibi'OMoph€nc(iiih'a<juiiwns was obtained by brominaiing pliea- 
anthraquiuone in nifrobenzeue solution at 100®, the product separating 
in crystalline torm from the hot solution ; it crystallises from acetic 
acid in long, glistening, golden needles, m. p. 388°. 

Dicldorophenanthraquiiione was analogously prepared in tlie presence 
of a haloireii carrier ; it crystallises from acetic acid in red needles, 
m. p. above 300°. 


Tetramot-hylcbrysaniline. Otto Fischer and Fnc. Soiiiiidt 
(/. pr. c/iem., 1010, [ii), 82, 288-291).-The by-product obtained 
when 2-aaiinotetraniethyl-4' ; 4"-di,iiiiinotviphouylmethane is oxidiscil 
by arsenic acid (Abstr., 1882, 833) is produced in larger qiiaiitity when 
a boiling solution of the leuco-base in xylene is treated with jellow 
mercuric oxide for twelve to fifteen hours. The suggestion that it is 
tetramethylchrysanilino, m. p. 229—230°, is proved to be correct, 
The •dalmchloride and pieralo are described ; the nifrale, 

is readily soluble in water. 

d- Preparation of Azoxy-compounds. Fritz Keitzensteix (f-fr 
' CAem., 1910, [ii], 82, 2 j2-270).-IJy the oxidation of certain aroma 
mono- or di-aiiiiues by warm alkiliny potassium ferrieyanide, ^ 
author has obtained dyes which he regards as containing the 
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group, 'fli® AT® produced in satisfactory yield, are substantive 
in character, and generally can be diazobised and combined on the 
fibre. After the removal of the dye, chlorine ia passed into the mother 
liquor, which can then be utilised again; thus dianisidine gives the 
laUance, 

OMe'C„H3(NH2)-CnH,(OMe)-N-N-C,H3(OMe)-C5H3(OMe)-NH„ 

0 


j dark red powder, which dyes wool and silk yellow. Anilinc-p. 

, ■ -a ■ u , SOjNa-CjH^-N-N'CsH^'SOsNa 

sulphonie acid yields the suustanee, \/ 

^ 0 ’ 


and 2 : 6-dIbromoiniline-4-sulphonic acid a corresjionding substance, 
which is brick-rod and dyes wool a more intense yellow than the 
preceding substance. Similar azoxy-dyes are produced from 
benzidinesulphonedisulphonic acid, benzidinesulphonic acid, naphthi- 
dine, bo-diaminodiphenic acid, yi-phenylenediaminesulpbonic acid, 
itosyl (p-aminophcnylarsinic acid), diamino-stilbenedisulphonic acid, 
diaminotolan, and 4 ; 4'-diaminodipheuylniothane. C, S. 


eiidoBisazo-derivatives of Diphenylmetbane. Henui Duval 
(M. &c. chim., 1910, [iv], 7, 852 ■ 361. Compare this vol., i, 559, 
568).— The general character of this investigation has been discussed 
already apd most of the results recorded (Abstr., 1907, i, 663 ; lOOS) 
i, 658, 706). The following new cimpounds are described: Bisazo- 
diplieuylmethane.4 ; 4-dicarho.\ylic acid (to:, cit.) on reduction with 
ziiio and hydrochloric acid furnishes bisli^drazoiiphenylmtiliane-i ; 
ewrkx!/lio acid, which is amorphous, but yields a (etracelyl derivative, 
crystallising in small, yellow needles. T. A. H. 


Hemielastin, Ei.kan Wechsler (Zeilsch. physiol. Ghem., 1910, 07, . 
466— 488). -HomieUstin (Horbaczewski, Ahstr., 1883, 927) when 
hydroly.scd with sulphuric acid gave the following numbers : ammonia, 
0'4; huuiin nitrogen 1, 3’1 ; buiiiiu nitrogen II, 4’9 ; histidine, I’O ; 
arginine, 4'2; monoaraino-acids, 711; ’lysine, 3'4% of the total 
nitrogen. 

These correspond with arginine, 1'86; histidine, 0’53; lysine, 2'48, 
and ammonia, 0'05% of the original hemielastin. J. J. S. 

Guanylic Acid from the Pancreas. II. Heilmans Stecitel and 
r. Brku. {Zeitsch. physiol. Chem., 1910, 68, 40 — 51. Compare Steudel, 
Abstr., 1908, i, 70) — Bang’s /3-gnanylic acid is regarded as the acid 
potassium salt of guanylic acid. When repeatedly dissolved.in water 
and precipitated, it becomes more soluble, owing to loss of potassium. 

0 formula suggested is Cj„It, 305 N,l’K. A corresponding barinni 
silt has been prepared. The amounts of gu.anine and pentose formed 
on hydrolysis agree with the amouiit.s required for such a formula. 

1 he pentose is siiown to be .arabinnso. 

. , guanosino could not l>o isolated (cninpore Abstr., 1909, 



Nohexistence-of CS>i3abm6dfj5bitb^ in the Yulk 

^f TCg gw ill Albeeto Babbibri (C^;)f.«r«r»i^ 405--407 

^pare Abstr., ],907^*ii, 708).— From experiments bn the yolks 
of 3000 eggs, the author been nna^^to obtain any eviBende for the ’ 
Ixigtence of lecithins -in. this material. The fatty matters can be 
separated dn a ^tate of purity by the aid of neutral solvents. They 
contain nitroge^j^ous substances, but these can be removed by simple 
dialysis, and cjilorine was not detected, amongst them. The fats yield 
on hydrolysis nothing but glycerol and fatty acids. The phosphorus 
moreover, was entirely dialysable, and appears to be present chiefly in 
the form of phosphates. 

. The .portion of the yolk soluble in ether, commonly described as 
consist^g of lecithins, yielded only small quantities of a pkthiicUoHfU, 
m. p. 215*^, containing 4'43% of nitrogen. The same salt was obtaioed 
from thogft constituents of the yolk soluble in water and alcohol, 

- W. 0. W. 

* lodoproteinB. Carl Neuberg {BiocJmi. Zeiisch., 1910, 27, 
i6l — 270). — The auihor gives an account of some attempts to prepare 
tqdine-contaiuing hydrolysis products from iodoproteins, using ipJo- 
'l^adin, a derivative of wheat proteins. The method attempted was to 
partly hydrolyse the iodoprotein with sulphuric acjd at about 37°, 
^nd then digest the hydrolysis mixture with pancreatin, and to 
i^arate the'ibdo-derivative by fractionating out on copper. He also 
^ives an account of similar experiments carried out by L. Scott on iodo- 
^poDgin. He draws attention to an error in the estimation of iodine in 
'Organic compound.s when nitrate is employed in the destruction of 
Organic matter, and water vapour is then distilled through the 
iodine-containing mixture in the presence of ferric chloride into 
potassium iodide solution. If nitrate is employed, nitric o.xido, free 
chlorine (from the aqua regia), etc., interfere with the reaction. • 


^ Gelatin and Tannin. Hans Trunkel (Bioche?n. Zeitsch., 1910, 
458 — 492).— Gelatin and tannin can be precipitated quantitatively 
^rom solution. The same quantity of lime (1 gram) requires more 
t^nin for precipitation (07 gram) when fresh than when the solution 
Jias^stood for twenty -four hours (0*4 gram). By warming the solutiou, 
hqwever, the original proportions are re-attained. By this means a 
^Icium tannate stable to water is obtained. If excess of tanuin is 
::‘^mployed, a precipitate is obtained from which tannin can be continu- 
alfy extracted by water. Neither the water-stable nor water-unstable 
Tpcecipitates can be separated into the components by alcohol, whicb 
-i 0 xt^ 8 <it^:iilly 97% alcohol. From the gelatin residue only 6°^ -of a 
residue can be obtaine<l. By treatment of both tiinnates 
or alcohol, a small amount of gallic acid is formed. Ibe 
sliows that the quantitative rolationship.s between tlie gelatin and 
in the precipitates formed in various diliition.s follow appi-osi- 
, the Exponential adsorption equation, and he concludrs iliat 
pPocoases play but a siiltordinato part in the reaction 
the two substances. ’ b. b. 



ii. 561 . 


General and Phyaical Chemistry, 


The Befraction and Dispersion of Arson and Rodo+o,. 
minations of the Dispersion of Helium, Neon Krvnton and 
, CUVE CUTHBEMSON and Maud- CuMBERisoN (Proc’. Roy. 

,1910, d, 84, 13—15. Compare Abstr., 1909, ii 1051— The 

SlolV: I-pm— ^n^he":nre!■^f',ttiI flh '‘"■ 
ll ™de L worTh 

.while ho repeat the former rae.asuremont.s for the dispersion of thn 

■thVhe fofm'er’d'f ' """ «tl>in 2% 

with the former determinations. A table of the constants for the 6ve 
rote gases is given. ^ 

Jc. D. 

this vd., ii, 367), -The «cal ^ 

p «/.pen tadiene ,s 0-87 {not 0-46), and this agrees with ho ' 
eifterimeiftal value, so that the compound does not show exaltation “ 

J.J.S. 

.Wave-length Me^urements in the Visible Begion of the 

AldebaSnium. and' . 

cZ i9\767 : 

ddebaranium and cassiopeium, have bein examfne'’d'in the arc."’’S 

Tom”^? Of Nitrogen and its Variation with ' 

w Tt ‘^kysilc, 1910, [iv], 32, 

tubes containing nitrogen at the ordinary temperature arid at the • 
temperature of liquid air have boon compared. Special arrangemente 
were made to ensure that the conditions of dLharge should be 

as nearly as possible the same at the two temperatures ® 

lessdntrr 7® temperature is muQh 

I^mtense than that emitted at the ordinary temperature. In tL 

is not aMotn “>« lowering of temperature 

ofthe eSX“nf “PP^'oble alteration in the intensity 

tave Bhow7b7fi, "ltl> hydrogen and helinm 

Df temnZt spectrum of these gases is unaltered by change 

*.-““.2:.,;): *■"* » 
lewf ''*™'*®''Sths of the nitrogen lines and band.s are recorded in 
' H. M, D. 
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f iSepeftion in the ’ Blec^c^l ?Sp^ehtjpu)|i ; p ;:Pei^oleum. K. 
'pBOLENSKT {Phyis(k^, ri| 433— 440)i^The dispersion 

*ilf the electrical spectrum of iOa^^sian pfetroleum has been examiupfi 
:i»y the piethod used by.OoHey (Ab8tf.pl908, ii^-909). MeasurementR 
^'of the refractive indices for electrical waves of different wave-lengths 
^ire recorded, and curves are drawn which show the dependence of the 
■^refractive index on the wavc-lengtb. These curves indioite the 
fr^stanceof a1.arge number of dispersion bands. The well-defined 
5 band betweed 332 and 335 mm. (half wave-length in air) is also found 
'in thneiectncal spectrum of toluene and acetone, and its presence in 
jl the . spectrum'* of petroleum containing naphthenes is considered to 
afftord. further evidence in favour of the view that this bafid is due to 
tlm ine^hyl group. 

With rise of temperature, this dispersion band appears to bo 
‘displaced in the direction of greater wave-lengths. The variation of 
.the refActive index of petroleum with temperature is only in 
^approximate agreement with the requirements of the Clausius- 
Mosaotti formula. H. IL D. 

‘ Absorption Spectra of Nitrates. Konrad Schaefer [Zdtsch. 
'*mss. Pkotochm.y 1910, 8, 212—234, 257— 287).— A detailed esaraina- 
:,tion has been made of the absorption due to the NO 3 group in 
• metallic and organic nitrates. The experimental data show that these 
Uwo series of compounds are sharply distinguished from one another by 
ItBeir absorption spectra. In the case of solutions of metallic nitrates, 
i*the absorption spectrum is almost independent of the nature of the 
’-pietal and of the degree of ionisation of the salt. This specific 
character of the absorption is, moreover, not conhned to solutions of the 
1 ; metallic salts, for it is found that solid potassium nitrate has tlie same 
spectrum as is shown by its dilute solutions. 

The behaviour of organic nitrates is quite different. From the 
i^examination of methyl, ethyl, amyl, and allyl nitretos, it appears that 
j^the organic nitrates show only general absorption. Although these 
'^'substances were examined under different conditions in the liquid and 
*"vapour form, and also dissolved in various solvents, there was no 
'^evidence of selective absorption. The observations are discussed 
’ from the point of view of the theories of Stark and Hantzsch. 

J ^ H. M.D. 

Absorption Spectra of Potassium Cobaltous Thiocyanate in 
^'Organic Solvents. Jan von 2awidski {Chum. Zmir., 1910, 1 , 
:^1426— 1427 ; from CUmih PoUki, 1910, 10, 49 ).— Potassium cobalt- 
^o\i6 thiocyanate, K 2 Co(CNS)^, is soluble in many organic solvents, 
.7 but not in hydrocarbons and alkyl halides. The solutions are dai 
' blue, and the characteristic absorption spectrum is independent of t e 
>»lvent*-ACh© solvents examined include alcohols, aldehydes, ketones, 
..’acidafrl^trobenzene, esters, nitriles, cyanohydrins, and thiocyanates. 
1 The^jiebtrum is therefore due to the complex Co(CNS)j, being in e* 
j&H y i lc Bit of ^he ionising power of the solvent. The complex is 
j Mpp eir up jby water and formamide, and the pink colour of c^altous 
1 ^^ is then obtained. 



Abab^K^ Bpectrnin of the Th^'Styien^ in the Ultra- 
violet- wiss. PAo<^cfew>., 1910, 8, 287 — 291. 
Compare Abstr., 1909, ii, 776 ).— Id order to ascertain the influence of 
tbe relatiTe position o£ the methyl groups on the ultra-violet absorp- 
tiofl Rpectrum, the author has investigated the valpours of o- and' 
jH-xylene by the same method as that previously used for p-xyleoe. 
%e absorption of m-sylene is considerably weaker than that of the 
j ara-compound, and contains only one series of bands instead of the 
two exhibited by p-xylene. The absorption of o-xyleiie is still smaller, 
and tbe photographs afford no evidence of any definite aeries of 
l^ands. In regard to the position of the heads of the bands, M-xylene': 
approximate to o-xylene more closely than to the meta-compounds. ^ 
Tlie heads of the most intense bands are at the following wave-lengths^ 
|ia!|a, X = 2722‘5, meta A. = 272l'5, and ortho A = 2723, The relativi 
belijiviour of the three xylenes in the liquid state is similar to that 
found by the examination of the vapours. H. M. D 

Evidence of the Nature of Chemical Ring-compounds bn 
the Basis of Ultra-violet Fluorescence. Heineich Ley and 
W. Gb.^fe (Zeitsch. toiss. Pholochm., 1910, 8, 294— 300).— The 
.flaor^scence spectrum of a-naphthylamioe consist!; of a single broad 
bacd ^ching from 1920 to A =2690. On addition of an equimolar 

quantity of hydrogen chloride to an alcoholic solution of the amine, 
tbe Ilur ‘eSceoce band is reduced in intensity and displaced slightly 
towards tie ultra-violet j at the same time a new band maltes its 
.appearance in the region A = 2700— 3100. With increasing relative 
proportions of acid, this band is resolved into a series oF nine bands 
which closely resemble the fluorescence bands of naphthalene, yhese' 
.binds are attributed to a-naphthylamino hydrochloride, and the 
dose similarity between the spectrum of tbe hydrochloride and tlmt 
^oI naphthalene is attributed to the existence of a similar condition in 
the ring structure of the two compounds. The entirely different 
fluorescent spectrum of the free base is attributed to the effect of the 
■presence of the unsaturated nitrogen atom. 

. The absorption spectra of o-naphthylamino and its hydrochloride are 
.also quite different, but the latter resembles that of naphthalene. 

H.M.D. 

Rotation Dispereion, I. Influence of the Solvent on the 
Rotation of Ethyl Tartrate and of Menthol. Hermanit 
UOSSMANN [ZeiUck phynhd. Chem., 1910, 73, 148—162. Compare 
Abstr., 1909, ii, 713 ; this vol., ii, 372). — The optical rotation of 
Miu^ons of ethyl tartrate in a large number of solvents, including all 
“he liquid halogen derivatives of methane and ethane, certain alcohols, 
euzene hydrocarbons, and a number of their derivatives, has been 
measured for light of different wave-lengths at 20°, and the results are 
^presented graphically and also in tabular form. The magnitude of 
e rotation varies enormously with the nature of tbe solvent. In 
in which the specific rotation in the red is higher than 
wh"! ester, the dispersion curve rises from rfi4 to blue, 

St for such solvents as tetrachloroethylene and tetrachloroethai^e. 

"" 39r-2 ' 



ii. 564ri SBOTRACra,6F^bHBMi^4,i, PAPERS. ■ 

in whicK &pe(afic rofa^on is than Of the pure liquid, the 
•dispersioD curve falls from to blue. 

' A progressive increase in the number of chlorine atoms in methane 
'And ‘ethane regularly lessens the specific rotation towards the i-ight 
.until the system becomes Isevorotatory, but beyond a certain point 
’the rotation towards the right increases with an increase in the 
number of chlorine atoms. 

' The entrance of the nitro- and amino-groups Into benzene greatly 
increases the rotation to the right in these solvents ; the effect of the 
aldehyde and primary alcohol groups is also considerable, whilst other 
substituents, such as a single halogen or methyl group, have a slight 
diminishing effect. 

In solvents which have only a slight effect on the specific rotation 
the dispersion curve shows a maximum, as in the case of the ester 
itself. The greatest specific rotation was observed in pyridine 
quinoline, and furfuraldehyde. 

Measurements were made with 6, 15, and 30 grams of the ester in 
each solvent, and thus information has been gained as to the effect of 
change of concentration of the solvent on the rotation. In solvents 
in which the ester is strongly dextrorotatory, the specific rotation- 
temperature curve tends to fall as the concentration increase?, whilst 
in Isevorotatory solutions it rises in the same circumstances. 
Quinoline- and tetrachloroethaue are exceptional, inasmucb as in the 
former case there are indications of a maximum, in the latter case of 
a minimum, in the rotation-concentration curve. For acetone a 
maximum, and for xylene and ethylene chloride minima, have actually 
been observed. 

Wj^en menthol is used as optically active substance, change in 
concentration of the solvent has much less infiuence, and the course of 
the dispersion curves is very similar in all solvents. G. S. 

Chemical Effect of Ultra-violet Light on Gases. Oxidising 
Actions, Combustion of Cyanogen and Ammonia ; Synthesis 
of Formic Acid. Daniel Berthelot and IIenhi Gaudkchon {CmpU 
rend., 1910, 150, 1327—1329. Compare this vol., i, 349).-No 
paracyanogen is formed when cyanogen is exposed to ultra-violet light 
in presence of oxygen, the gas becoming completely oxidised to carbon 
dioxide and nitrogen. Under the same conditions, ammonia ia first 
decomposed into its elements, the hydrogen then becoming oxidised to 
water ; a mixture of hydrogen and oxygen, on the other hand, is 
unaffected by ultra-violet light. 

On exposing a mixture of acetylene (1*60 c.c.) and oxygen (2'72c.c.) 
for four hours at a distance of 4 cm. from a quartz-mercury lamp 
(220 volts), a mixture was obtained consisting of carbon dioxide 
■ (0'67 c.c.) and carbon monoxide {0'88 c.c.), together with formic acid, 
unaltered oxygen, and acetylene. A mixture of ethylene and uxygea 
in the same way gave carbon dioxide, formic acid, and carbon 
monoxide if the amount of oxygen was limited. W. 0. W. 

Bder's Solution. IL Che. Winther (Zeitsch. wm. Pholock'oh 
1910, 8, 197—211, 237—256. Compare Abstr., 1909, ii,_283; tbis 
; vol., ii, 115). — Further experiments have been made relating to t a 
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influence df fc on tne photochemical sensitiveness ot 

liJersaomtion. The sensitiveness is very Vgely dependent on the 
ynnty of the mercuric chloride and the ammoniumSxalate which are 
used in the preparation of the solution. The active impurity is iron 
and experiments with solutions containing very small quantities of 
fane cblonde show that the photochemical sensitiveness is proper- 
tional to the iron content. These observations lead to the conLiSn 
that a solution of mercunc oxalate which is completely free from, iron 
would not exhibit any photochemical effect m, non 

Furidier measurements of the rate which mercurous chloride is 
pieapitated from an active solution show that the previously-observed 
period of induction corresponds with the time required for the dis- 
appearance of the free oxygen dissolved in the solution. With ' 
decreasing iron concentiation, the retarding influence exerted by ^ 

paygen increases verpapidly. On account of this variable influen™ 
exerted.byoxygen,the useof Eder’s solution for exact actinometo'^ 
measurementa cannot be recommended. ownu ^ 

S^ctrophotographic observations sliow that Eder's solution has a " 
specific absorptmn spectrum m the ultra-violet region. It is shown, , 
towever, that this spec ra absorption is not necessarily accompanied 
by a special photochetmea! extinction. H M B 

■ The Phosphof Mcenoe Produced by a- and /S-Rays. E •MsBSDEjr 
{Pm. 'oy. Ooc 1910,83, A, 548-56 1 ).-Ccntinuous hombardrent 
of a zmoaAlphide screen by a-particles produces a marked and rapid 
diminution of the luminosity, but only a slight redaction in the 
number of scintillations. The luminosity was diminished by rise of 

atl5»),bat no marked alteration’ 
marred at solid carbon dioxide and liquid air temperatures Infra- 

‘"“'“'‘S'ty but slightly, Spectroscopic 
photographs of the lumino-sity showed a band toward tto red, aL ' 
mote towards the h ue end of the spectrum, and the intensity of 
fc ormer de^yed re atively to the latter with continued bombLd- • 

r eff^ted converted into light , 

^ h calorimeter, measuremeots beL " 

mted 1-50/ oT'ir f “Ot 

Willnmita 1 j energy appeared as light energy. ^ 

SZif h ? of luminosity with long bom- ' 

bbarmnlatiZ ” T ^ »“'pbide, whereas the reduction i 

LinuZ whiz ™P‘‘’’ balf value iu eight ' 

riiB u™ exposed to 5x10’ o-particles per second per sq cm 
materials under ;e-rays, and its deary 
essation of the exciting cause were also examined. F. S. 

Certain Subetanoes 

i61-^67? Ruthekford (Proc. Roy. Soo., 1910, 83, A, ■ 

“ac'tive abstract).-The theory proposed is 

'-rajs unitorml “ ®“b®fi»“ce rendered luminous by 

“ietillation is^thZ^ZZ inactive molecules, and that a 

“‘ije centres " Z® '^rasociation of a number of these 

ree lying m the path of the a-partiole, and that, after being 



oSS sfrucf , MXih active centra tcMimeg 'Ineffept^'iif'prBducing ligi,j 
Tii's explains the reduction of ’lunrinosity by bWnbardment, and^the 
tact that t**® numbrnf scintillaMons only slightly diminishes (Marsden). 
^he experimental curves obtained are found ‘ to agree well with the 
th^retical curves worked out from this theory. According to it the 
diameter of the cylinder of material affected by the passage of a single 
a-partiole can be calculated from the observed curves of decreato of 
fuminosity by continued bombardment, and it is shown that whereas 
for zinc sulphide and willemite the diameter is 1 ‘3 and 2-5 
( X 10“' cm.), which is somewhat larger than the diameter of a mole- 
cule, it is very much greater for barium platinicyanide, namely, 
'1'6 X 10“®. This excludes an earlier suggestion that the scintillations 
of zinc sulphide are due to the mechanical cleavage of small crystals. 

f. S. 


Magnetic Line-Spectrum of j8-Rays. Otto von Baetir an^ 
Otto Hahn (Physikul. Zeitsch., 1910, 11, 488 — 493). — If thed-rays 
which are exponentially absorbed are homogeneous, they should, 
after passage through two slits iu a suitable magnetic field, be 
deviated uniformly, and give a sharp image of the slit when received 
on a photographic plate, as is well known to be the case for the 
n-rays. If two or more homogeneous types are present, there should 
be received on the plate a magnetic line-spectrum consisting of two 
or more sharp images, the slower rays being the more easily deviated. 
In such a photograph taken with the active deposit of thorium, two 
sharp lines, due to the d-rays of thorium-A and thorium-!) respectivelj, 
could be seen, and also three others, two due to very slow d-rays 
too feebly penetrating to be distinguishable from o-rays in absorption 
measurements, and a third to rays slightly faster than those of 
thorium-4. For radium-^j) "“I' observed. 

For mesothorium-2, a broad band, tailing off, due to slightly deviated 
jS-rays, was seen, agreeing witli an earlier view that the radiation i.< 
complex. In addition, four sharply separated lines due to very soft 
jfi-rays were observed. A radio-thorium preparation showed iu 
Addition to the lines due to thorium-4 and thorium-!), another due 
to thorium-Z, still more strongly deviated (compare ioflowing 
abstract). These results show that p-mys are expelled with definite 
^and characteristic velocity like the a-rays, and that probably each 
- ^-ray product emits only ono group of typical /3-rays. F. S. 

• A New /3-Eadiation from Thorium-AT ; Analogies iu the 
r,Uramum and Thorium Series. Otto Hahn and Lise Mbit™ 

'*(F%8(W. Zeitich., 1910, 11, 493—497. Compare preceding abstract). 
^■-—It is stated that a radium preparation has been obtained showing a 
jgfadual growth of radiation to double tbe maximum reached after a 
k,inpnth, and this is regarded as evidence for the existence of a new 
f^oduct, radium- A, produced from radium and giving the soft 
..^cribed to that substance, but no separation has yet been effected. 
SFrom analogies between the uranium and thorium serie-s, 
BConpidered probable that thorium-X should give an absorbs e 
^/^radiatdon. In a series of experiments, thorium-X was freed ae 
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complexly « i»8#ibl6 from thofiam-A- and* thorium-_B. The- latter 
,ffas remoYed by boilmg the eolutioi^with charcoal, and the former 
by igniting dhe evaporated filtrate, A very feebly penetrating 
(}.radiation always remained with the thorium^A so. purified, and it 
«s calculated that it was absorbed about three times as readily as the 
iJ-radiatnm of thonum-d. In the course of time, as thorium-d and 
thorium-a were regenerated, the /S-iays showed a continuous rapid 
increase of penetration power. In conclusion, various analogies 
between the uranium and thorium disintegration series are elaborated, 

F. S. 

The Total Ionisation Produced in Different Gases by IdiJ 
Cathode Rays Ejected by XRays. R. D. Kueemau (PrJmn/': 
& 1910, d, 84, 16—24).— Xb|. experiments were made to test' 
whether, as appears probable, the energy necessary to make an ion^ 
from any given atom is independent of the nature of the iouisind' 
agent or of its penetrating power. The ionisations in various gases' 
and vapours at low pressures produced by a beam of A-rays of known 
intensity were measured when screens of cardboard coated with gold 
kd on one side were interposed in the path of the beam. By 
subtracting the effect when the gold^oated side was towards the ‘ 
ionisation chamber from that when the opposite was the case, the 
ionisation produced by the cathode radiation.? from the -gold only 
could 'le found. Owing to the feeble penetrating power of these 
radiationaj they are entirely absorbed in the ga.s, even at low pressure . 
and for gases containing atoms no heavier than oxygen, the ionisation 
was independent of the pressure. In hoavier gases containing 
bromine and chlorine, the ionisation increa.sed with pressure, which is 
considered to he due to the gold generating soft J-rays in addition ' 
which are relatively much more readily absorbed by heavy gases’ 
Ibis could inmost ca.se.s be corrected for. The results showed that 
the relative total ionisation produced by the cathode rays in different 
gases was similar to what Bragg had found for the same gases '* 
ffiposed to a-rays. It is deduced from this that the energy necessarvll 
to 101 ^ an atom is the same for the cathode ray as for the a-ra* 
and that the path of the cathode ray in different gases is inversely asT 
the sum of the square roots of the .atomic weights of the constituent : 
atoms of the molecule. A summary of other work bearing on the’ . 
question of the total energy required to produce an ion is given at thr ' 
end of the paper, ° F S ' 

Homogeneous A-Radiation. J. C. Chapmae .S 
Ll ["J* ^37-903).-A primary-.: 

Mvanra a- degree of hardness sufficient to excite homo-a^ 

without directly stimulating the homogeneous 
in P , “®®‘* homogeneous copper radiation when caused. 

Baits of alloy of one part of copper to two 

lomomn oxpo'-iment points to the conclusion that the 

radiations are not produced by the electrons ejected by 
‘’*® the vibration of the 

, , om which the electrons are ejected. An experiment to see 
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‘Urtelffir seobljdary Xradiafion pSrsistadi - likS '|)liosp'hoteseence, after 

llhe Inciting cause ceased, gavCr negative results. From copper and 
Jzinc it cannot continue at ^thpof its initial strength second 
vafter the exciting cause ceases. g 

, ‘ Radium-/) and its Products of Transformation. GEoitnR 
NigojjAEVigh Antonofp (PkU. M<^., 1910, [vi], 19, 825— 839).-_'pj,g 
^period of radium-/) has been determined by a new method, in which 
;the number of a-particles emitted from radium-/^ produced after the 
lapse of a known time (120 to 320 days) from a known initial quantity 
of emanation, left to decay in a seated tube, has been counted by the 
scintillation method. The mean of five results gives 16-5 years for 
the period of half-change with a probable accuracy of +0'5 year 
The existence of two short-lived products (radium- and -E^ between 
radium-/) and -F has been disproved. Only one, radium-^, exists 
giving /3-rays, with a half-period of five days. A piece of platinum foil 
was exposed to the emanation from 150 mg. of radium bromide for a 
day, and the active deposit dissolved off and evaporated in a watch- 
glass. A few hours after the exposure, it is practically pure radiuui-Z), 

. /3-Iladiation, due to the formation of radium- A*, was generated regularly 
and normally with the five-day period. Radium-A separated from 
radium-/) by precipitating the latter with barium sulphate decayed 
exponentially with tlie same period. In another method, radium-/) 
was volatilised from radium-A in a blowpipe flame. The absorption of 
the )3-rays of radium-A is exponential, the value of the absorption- 
coefficient for aluminium being 43(cm.)“^, and for copper, 164(cm)"V 
From old solutions of radium, radium and radium-/) are completely 
removed by precipitation with barium sulphate, whereas radium-A and 
radium-A are left in the solution. F. S. 

The Estimation of Radium. Stewakt J. Llovd (/. PkyM 
ChAm.t 1910, 14, 476 — 481). — The effect of the addition of various 
reagents on the measurement of the radium in a radium-barium solu- 
tion by means of the usual emanation method has been investigated. 

# ly in the presence of hydrochloric or nitric acids is the emanation 
ly evolved. Sulphuric acid and sodium carbonate, which precipitate 
Hhe barium and radium, diminish the amount of emanation evolved 
very markedly. The production of other precipitates in the solution 
did not cause much effect. Stirring and heating the precipitate of 
barium sulphate after its formation facilitates greatly the subsequent 
evolution of emanation, due to tlie radium being released when the 
. precipitate recrystallises. Some time after the precipitate of barium 
/sulphate has been formed in a radium-containing solution, the laittr 
" again recovers its initial power of evolving emanation. F. 8. 

The Constant of Uranium- A. FnRnEiiicK Soddy and Alex- 

ANDee S. Russell {Phil. Mctg., 1910, [vi], 19, 847 - 851 ).— Tho decay 
curves of both the and y-rays of the uranium- A' preparations from 
45 kilograms of uranyl nitrate have been examined over a period of 
2^30 days, in which time the radiation is reduced to 0'15% of the initial 
radiations were found to decay normally at exactly the 
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game r^tthe Value' of the radioactive constant, X, of uraoiuin-Z beinir' 
0.0282(d»y)'- . The period of average ufe 35-5 days, and of half® 
change, 24 6 dayA The latter v^ues are about 10% greater than those 
previously m use. Some of the preparations used showed a more 
rapid decay of the^rays for the first ten days (X = 0-033 to 0-029) 
but the “ aKnb^ to ^ssible errors, such as absorption of 
moisture from the air. Both and y-rays decay normally to zero 
Some p^parations were examined up to fourteen months from ^ 
preparation, until the ^-radiation was only r-^.^ooth of its initial 
'^Talne. ^ g 

Bate ^ Decay of the Radioactivity of Polonium .Tobk = 
WiiUAH Waters {PhU. Mag., 1910, [vi], 10, 905-906).— The rate of 
decay of a of polonium five years old, during which time the 

activity would be reduced to one-thousandth part of the initial, proved' 
to be normal with a period of half-change of one hundred and'^forty - 
mglit days. This is so near the rate found by Mme. Curie for freshly ■ 

“• 

Jj. s. 

Table of Radioactive Elements. Heineioh GExmAravn 
(EM. MMn 1910, 16, 267-269),-A taTof , 

known mdmactive elements, containing the time in which the r 
1 "- of given out. the penetration and , 

veloci / (f the a-rays, and the absorption-coefficients of the fi-rays for ■ 
alumihium and of the y-rays for lead. ^ T E ' 

Radioactivity of Minerals. I. Cornelio DoEtm and 
Heixrich Sirs {MonaU/,., 1910, 31, 319).-Green zircons from - 
CeyloD were found to be appreciably radioactive, but the red and 
brown varieties examined were not. A cry.stal of Norwegian 
monazite, not perfectly pure, was active, but it is probable that this 
Duaeral owes its activity to isomorphous inclusions of thorium 
phosphate Barytes was found to be inactive. Some fluorites showed 
activity, others did not. -p a >"' 

Collection of the Wagner Free ' 
Institute of Science. Carl Rover and Edgar T. Wherry (Tram 
%a«r Sc. PMlphia, 1910, 7. 31).-Plates are given showing 
the relative activity to the photographic plate of many of the 

to tri"'? “tivity of sixteen 

w r^ordtd^ electroscope and to the photographic plate respectively 

F. S, ; 

Minerals in Common Rocks. John W Waters 
ifup., 1910, [Vi], 903-904. Compare Abstr.,'! 909/11, 848)“!! 
Other h radioactive eonstitnent, allanite. 



the aeiitity was sufficient, to prodace scmUllations on a zioc 
^pliide screen. It was intended to use titese minerals in 
pi^rmination of the geological age of the specimen by means of the 
n^ium ratio, but owing to their size being of the same order as that 
of the range of the a^'ay in minerals (0*04 mm.), results so obtained 
would not be trustworthy. p ts 

I- 

I Radioactivity of the Mineral Springs of the Tyrol. II, 

Bamuebger and K!‘ahl KeCsb {Monatsh.t 1910, 31, 221 244)-^ 

Tables are given of the amounts of radium emanation, expressed in 
Mache units, in very numerous mineral springs and sources of common 
drinking water in the Tyrol The presence of radium in some of the 
more active waters was proved by boiling out the emanation, and 
re-testing the water after it had been kept a long time in a tightly 
closed flask, In another table the radioactivity of numerous stones of 
the district, and of the sediments from the active springs, is given 
The most active water and sediments are those of the Bad Froy at 
Villnbsstal, the former showing an activity of from 30 to 40. The 
rock in the neighbourhood is described as a graphitic phyllite, 

F. S. 

Ionisation of Air by the Carbon Monoxide Flame and by 
Eadium Radiation. Mobilities of the Ions Present. Maueice 
DB Beogi.ie {Coinpt. rend., 1910, 150, 1425 — 1420), — The combustion 
of dry filtered carbon monoxide gives rise to ions of a totally different 
order of mobility from those produced by the moist gas. 

Direct comparison of the ions produced in air by radium and by a 
dry carbon monoxide flame showed that the mobility of the positive 
ions is 20% greater, and of the negative ions 70% greater, in the case 
of radium. Having regard to the considerable experimental ciTor, 
and bo the presence of some carbon dioxide in the ono case, the author 
draws the conclusion that the ions produced by the combustion of 
carbon monoxide and by radium have very similar mobilities and are 
probably identical. E. J. C. 

% 

•'^Electrical Conductivity of Alloys and their Temperature- 
coeffleiente. III. W. C1 ubbtli:k {Physikd. Zeiisch,, 1910, 11, 
476 — 479. Compare Abstr., 1908, ii, 557). — Polemical against Rudolfi 
[Abstr., 1908, ii, 923). H. M. D. 

Ionisation of Salts in Mixtures with no Common Ion. 
Miles S. Shebeill (/. Am&)\ Chem. Soc., 1910, 32, 741—748).— 
Determinations have been made of the conductivity of solutions of 
mixtures of potassium chloride and sodium sulphate, and of sodium 
chloride and potassium sulphate. The measurements were made at 
18°, and at concentrations of 0'2A and O'liF. The results show that 
when the concentrations of tlie separate ions of the salts in the 
mixtures are calculated by the principle expressed by the equation: 
'i4)(j?}/j4a;By = where 2i is the total equivalent ion concen- 

tration, the sum of the ion concentrations ia obtained with an accuracy 
jf about 0*5% at 0*2A, and of about 0*25% at 0*1A. E. G. 
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bieleSM 9 ^ 66 he 8 ^on of Neon and its Mixturea Quantity 
tive Anal^w Baaed on Meaeurement of Dielectric GobesioC 
Edmond Bomr (Compt. n-nd.^ 1910, 160, 1380—1383. Compare this 
rol, iii dielectric cohesion of neon is smaller than that of 

any other gas. By successive fractionations, the author has reduced 
the cohesion of neon to 6 ‘L Extrapolation gives 5'6 as the dielectric 
cohesion of absolutely pure neon, helium having cohesion 18*3 and 
hydrogen 205. A series of measurements on n^xbures of neon and 
carbon dioxide (‘tl 8 ) and of neon and air (419) shows that the 
• resultant dielectric cohesion is very much higher than that calculated 
from the law of mixtures when the proportion of diatomic gas is 
small. The same formula expresses the effect of carbon dioxide and 
of air on neon when the proportion of neon is at least 97'5%. By 
means of this formula it is estimated that neon of dielectric cohesion 
6'8 contains less than one-twentieth % of impurity, and the purest 
neon obtained ( 6 ‘ 1 ) less than one-iiftieth % of impurity calculated 
as air. E. J. C. 

Potential of the Thallium Electrode. OiLBERr N. Lewis and 
Cahl L, von Ende (/. Ghein . Soc ., 1910, 32, 732— 741).— The 
value of the potential of the thallium electrode in solutions of thallous 
chloride and nitrate has been determined. It has been found that, 
contrary to the view of Neumann (Abstr., 1894, ii, 373yand others, 
the elf bromotive behaviour of the thallous ion is in no way 
anomalous Denham's statement (Proe., 1008, 24, 76) that, in 
presence of the thallous ion, thallium forms sub-tballous ions 
could not be conSrmod. Earlier measurements of the thallium 
potential were vitiated by the oxidation of the electrode and 
the consequent increase in thallous ion concentration. On taking 
precautions to avoid such oxidation, it has been found that Nernst’E 
formula holds for the thallium electrode over a large range of con- 
centration with greater accuracy than has been shown to be the case 
with any other electrode. The assumption of the validity of Nernst’f 
formula and the solubility product rule leads to measurable erron 
when the concentration is as high as xV^lO, and the direction of thes^ 
errors can be predicted. 

The potential of thallium in saturated solutions of thallous chloride 
in iVyiO-potassium chloride, .and in jV-potassium chloride baa beet 
determined. The potential of thallium against the hypothetica 
normal thallous ion is 0 6170 volt at 25° when the normal calome 
electrode is taken as zero. The value 0’602 volt found by Brislei 
(Ab^r., ' 1909, ii, 463) was obtained at alwut 17°, The differencf 
'betflfen these value.s may be due to the difference in temperature, but 
if so, the thallium electrode must have an exceptionally higl 
temperature-^coefficienb. E. Ck 

Cathode Fall [of Potential] in Argon at a Potassiun 
Electrode and its Diminution by the Photoelectric Effect 
Geokg Gehlhofp {£»r. Deut, physthd. ffes., 1910, 12, 411 — 413 
Compare Dember, Abstr., 1906, ii, 516). — The author has measurei 
the alteration of ^e cathode potential fall when a potassium eiectrodi 



HjKjaminatea'by a mercury va^uSrqnarts I^pr'When the disch. 
mro Was filled with argon at i prossareof 6 mm, of mercury and 
^reht passing was such as to give a normal fall of potential this **** 
Bound to be reduced from 64 to 38-5 volts when the rays from'ir 
pjuup where admitted to the electrode through a quarts window B 
^terposing a glass plate, 2 mm. thick, the fall of potential wa^ 
pceduced from 64 to 47 volts. When the current passing through the 
Sube was increased so as to make the cathode potential fall abnormal 
fthe effect of illuminating the electrode was exactly opposite, the 
[.potential difference being increased by 8 — 10 volts. H. M b 

r Production of Negative Electricity during the Reaction of 
! Gases on Base Metals. Fritz Haber and Gerhard Just (Zeittc/, 
^fectrocAcm.,. 1910, 16, 275—279). — An alloy of sodium and potassium 
is allowed to drop slowly from a tap funnel. The drops fall along the 
sms of a cylinder of platinum gauze, which is carefully insulated and 
, connected to an electroscope. In an atmosphere of pure dry hydro»en 
or nitrogen, the potential of the platinum cylinder falls from 224 
to 21 volts in about four minutes, when it is positively charg^, 
or in six and a-half minutes when the charge is negative. This is 
independent of whether the metal is dropping or not. When a trace 
[of water vapour is admitted, the same tall of potential takes place in 
seven or eight seconds when the metal is dropping through the 
;poaitively-charged cylinder, whilst with a negative charge the leak is 
the same as in dry gas. Hydrogen chloride, iodine vapour, and oxygen 
give much the same effect in water vapour. Thienyl chloride and 
carbonyl chloride give much greater effects ; with the latter especially, 
the whole positive charge disappears almost in.stantaneously, whereas a 
negative charge is not affected. In every case in which the electrical 
action occurs, the bright surface of the drops is tarnished. The effect 
takM place in the dark, but is more marked in the light. It is 
attributed to the escape of some of the negative electrons in the 
metal during the chemical change. T, j] 

The Electromotive Properties of the Mercury Oxides. 
Arthur John Allmand (Zeitsdi. Ekktrocltem., 1910, 16, 254—263).— 
The potential difference between mercury and Jff- or OTiV-solutions of 
sodium or potassium hydroxide containing mercuric oxide in excess is 
measnred at 18^, the potential difference of the A^-calomel electrode 
being taken as 0'283 volt. Twelve different samples of mercuric oxide 
(some yellow and some red) were used. In every case the initial 
^tential difference falls gradually to a practically constant final value. 
It is shown that the differences are entirely due to differences in ^he 
^ze of the particles. The red and yellow modifications are identical, 
as both contain prisms and apparently quadratic plates j by prolonged 
sbakingyWith a solution of potassium chloride, the smaller particles 
disapp^r, and the same potential difference is then obtained whether 
^e initial substance is red or yellow. The final values obtained, at 
re°, are: W-NaOH, +0T15 volt; A'-KOH, +0'n2 volt; A/10- 
NaOH or KOH, + 0T68 volt. The electrode is yeqommended as a, 
jgmdard electrode, 
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From the0 re»ui«> me aucnor calculates that the normal potentiate 
rt +0’‘^^5 and +0-835 

respectively. Ihe solubility product of mercnric oxide at 18“ is'^ 

4 X 10-“, and its dissociation pressure is 6 X 10-*2 atmosphere 

Mercurons oxide gave no deBnite potential difference ; the values fell 

very quickly to those obtained with mercuric oxide. T. E. 

/nisei, 1910, 11, 481— 482).— The preparation of a form of selenium 
cell, highly sensitive to light, is described. The selenium was obtained 
by making a mix ure of 10 f^ts of amorphous selenium and one part 
rf the red, c jtalUne modification into a thick paste with etLr, 
allowing the ether to evaporate at the ordinary tempLture, and then . 
heating the mixture for five hours at 170“ The aLrphous selenium 
was p«pa d by precipiUtiou of a potassium cyanide solution by mean” 

0 hydroohlorio acid; the crystalline iform by exposure of a Lution 
J amorphous selenium in _carbon disulphide to the action of sum 

The electnc conductivity of a selenium cell obtained in this way was 

w“I‘h -1 fT*®® ‘'iindred times on exposure to light at 3“ 
With riM of temperature, the sensitiveness diminished, and at 39“ the 
ratio of the conductivities was only 80. HMD 

, Property of Selenium. F* C. Bkowx 
’’ new' V’ Co“Par6 preceding abstract). 

cniinctWr lias been obtained, the electric 

^ '"ge as the ordinary 

photoelectric variety. The method of preparation of this form of 
Eclemiim is not described. It is, however, unstable, shows a slight 

ln™!!r-l ®“ “Poeare to light, and the conductivity 

increases with rise of temperature. H M D 

EUklrochem., 1910. 

to, i8b-300)— The deques cell was first studied. A layer of 
powdered quicklime was pressed into the bottom of an iron crucible and 
an iron cylinder with a serrated lower edge was embedded in the lime 
m tins way the crucible is divided into two compartments separated by 
the qmck-lime diaphragm. The whole is filled with fused sodium 
Tb» ! ® electrode placed in the inner compartment, 

i, di! I a ■ einntvode, and sodium manganate 

Th. u ? ““pavl-nient to serve as an oxygen Carrier. 

g'ves a very small current, but when fuels, .1 
monnxiL'T™!**’ hallow, or gases, such as carbon 

Darimonf ’ ®®al gas, are introduced into the inner com- , 

n i '°“®“^®'^»bly larger currents are obtained. The combustion 

instead^oT'l ‘ u 1346 coulombs, 

substar. coulombs calculated for quadrivalent carbon. Other 

24»7 w+l “"®"‘ efficiencies varying from 100% tor charcoal to 

from 0 - 7 ^ I**® ®®“ (®‘ 370-390“) varies 

but this f (®*’^'l“ah) to 0'54 volt (carbon tube) on open circuit, 
uis falls when a current is taken from the cell ; tor example, with 



is Sjd less than O l 

®t^with the carbon tube : the other substances tried gavejntermediate 

Pi’bftU was next investigated in which strong sulphuric acid was the 
hleed^lyte. The potential difference between platinium and sulphuric 
^d containing a reducing ag^nt was first measured by combining this 
pectrode with the mercurous sulphate-A^-sulphuric acid electrode. 
^The same fuels as before were tried at temperatures between 50° and 
300°; they give curves running parallel to, and below, that given by 
sulphur dioxide. The potential of the electrode is due to the presence 
of sulphur dioxide, formed by the action of the fuel on the sulphuric 
acid. The main difficulty with the oxygen electrode was to find a 
substance which would absorb atmospheric oxygen sufficiently rapidly 
to depolarise the electrode. I’errous and mercurous sulphates are 
unsatisfactory. A mixture of vanadyl sulphate and vanailic acid or 
of thallousand thallic sulphates dissolved in strong sulphuric acid gives 
good results at temperatures above 200°. At 250° the potential of 
platinium in either solution in equilibrium with air is 1*35 volts 
(referred to the normal hydrogen electrode). The combination of the 
vanadium electrode with the fuel electrode gives an E.M.F. which 
varies between 0*3 and 0*6 volt on open circuit at 250° according to the 
•nature of the fuel used ; substances which reduce sulphuric acid rapidly, 
Jsuch as partly carbonised sugar and acetylene, give the highest values 
and the smallest degree of polarisation when current is taken from the 
pell. The fuel electrode may be made of carbon, but the oxygen 
electrode must be of platinum or gold. . T. E, 

^ Fuel Batteries. Emit, Baub (Z^itsch. Ekhrochm., 1910, 16, 
;300 — 302). — From the determinations of the dissociation of sulphuric 
acid and sulphur trioxide made by Bodeustein and Katayama (Abstr., 
1909, ii, 468) and a measurement of the vapour pressure of 96^ 
sulphuric acid at 250°, the E.M*F. of the combination SOj | sulphuric 
acid I Oj is calculated to be 0*37 volt at 250°. The higher values 
.(0^6 to 0-6 volt) found by Taitelbaum (preceding abstract) are 
attributed to the nascent condition of the sulphur dioxide. The 
E,M.F. which should be produced by the reversible combustion of 
.carbon to carbon dioxide is about 1 volt; hence Taitelbaum’s cell 
‘yields some 60 or 60% of the free energy of the carbon. T. E. 

Silver-Nickel Thermo element. Georg yon Hevesy and E. 
WoLFK {Thysihd. ZtiUch., 1910, 11, 473—476). — An investigation of 
$he be^viour of the silver-nickel thermo-element between - 80° and 
, + 920° has shown that it is very suitable for the measurement of 
'temperatures between these limits. The curve showing the connexion 
.between the thermo-electric force and the temperature exhibits neither 
:a neutral nor an inversion point ; it cannot be represented by an 
equation of the second order. The temperature-coefficient of the 
.thermo-electric force has a maximum value between 180° and 2-0, 
;apd .^vininimum value at about 370° Above 370 ° the tern perature- 
increases with the temperature up to about 780°, and then 

^^^i^^constant. The minimum value of the temperature-coefficient 

is connected with a change in the nickel at this temperature. 
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Tbe readings of the therino-elemeat are rteproducible with consider- 
' able preciaiow. In contact with air at 600® to 700°, the nickel becomes 
brittle in'consequenceof the action of oxygen on the metal, and higher 
values for the thermo-electric force are obtained, H. M, D. 

The Thermoelectricity of Alloys. I. Ernst Kudolpi {ZnUck. 
attory- 'C'Aewi.j 1910, 07, 65 — 96). — The thermoelectric behaviour of a 
number of simple binary alloys, the constitution of which is known, 
has been examined. The alloys, with the exception of those con- 
taining silver and gold, were melted in glass tul)e.s in an atmosphere 
of hydrogen, and drawn into glass tubes 1*3 mm. in diameter, coated 
internally, if necessary, with lamp black. Gold and silver alloys were 
melted in porcelain crucibles in nitrogen, drawn into porcelain tubes, 
and afterwards drawn into wire: The thermo-electromotive force of 
the wire.s or rods was then measured against copper and against nickel, 
one junction being in ice and the other in a vessel of paraffin, heated 
by an outer paraffin-bath. After heating to 170—180^, readings 
were taken as the temperature fell, a compensation method being 
used. 

The results are compared with previous determinations of the 
hardness and electrical conductivity (compare Kuroakoff and Schemts- 
chuschny, Abstr., 190$, ii, 932). Alloys in which the two components 
crystallise in the pure state, without forming solid solutkms, have a 
thermo-e’ jcjric power proportional to the concentration (tin-cadmium, 
tin-zinc), there is a slight formation of solid solutions, the line is 
broken at the limk of saturation of that solution (zinc-cadmium, 
lead-tin, bismuth-cadmium, lead-antimony). If the two metals form 
a continuous series of solid solutions, tlie curve has the U-shape of the 
conductivity curve (gold-silver, gold-copper, copper-nickel, platinum-^ 
palladium). The curves therefore have the same form as those of 
electrical conductivity (compare Haken, this vol., ii, 387). Solid 
■ solutions are the most suitable for the construction of thermopiles. 

C. H. D. 

Electric Vacuum Furnace. Otto Ruff {Btr.y 1910, 43, 
1664—1574). — An electric furnace is described which may be med 
either as a resistance or an arc fuinaco. It is so arranged that it can 
be filled with a gas other than air, and it may be worked at pressures 
varying from 3 mm. to one atmosphere. The electrodes are placed 
vertically, and when used as a i-esistance furnace the resistance consists 
of a carbon tube inside which a small carbon crucible is supported. 
Opposite the crucible there is a slit in the tube, and the wall of the 
furnace also contains a quartz window, so that the temperature may- 
be taken by means of a Wanner pyiometer. Tempteratures of 
1000—2700° can readily be obtained in a few minutes, and the 
furnace will withstand temperatures of 2000 — 2200° for several hours. 
Ihe power required varies from 200 amperes at 15 volts to 700 
amperes at 41 volts. When the vacuum is satbfactory, the carbonising 
effect of the furnace atmosphere on the substance being heated is 
biuppreciable. 

Vanadium (96 — 97%) was readily obtained by the reduction 



vanadium trioxide with carbon. The following melting poi^tg 
were determined: platinum, 1745 — 1765°; molybdenum, 2110° • 
'.iridium, 2210—2225°; kaob'n, 1912 — 1915°; tungsten (99-2%)’ 
Titanium containing 5% of carbon could not be meltM 
-cbi^letely at 2700°. * 

The oxides of aluminium, magnesium, and calcium were found to 
be more volatile and fusible than hitherto supposed. At low pressures 
(5 mm.}, and with small quantities of substance, they were completely 
volatile below the melting point. In nitrogen at atmospheric pressure 
aluminium oxide had m. p. 2065° ; the melting point of calcium oxide 
was in the neighbourhood of 2000°, but could not be exactly deter- 
mined ; magnesium oxide vaporised rapidly at 2100°, but the m. p. is 
certainly much lower than 2500° (compare Arndt, Ch«m. Zeit., 1906 
30 , 211). The furnaco was so ada|)ted that the electrical conduc- 
tivity of these oxides could be measured, and it was found that there 
is a big increase in the conductivity when fusion takes place. 

Silicon tetraduoride is not acted on by carbon, even at the highest 
temperatures used. T, S. P. 

Process of Rapidly PormiDg Lead-Accumulator Plates by 
means of Phosphoric Acid and Phosphates. Franz JitjCHER 
{ZeiUch. EleklroclL&m., 1910, 16, 355 — 357). — The lead plate to be 
formed is placed between two others (1 cm. distant) in a 10% solution 
of disodium hydrogen phosphate at 80°. The applied E,M.F. is 2’2 
volts, and it must never exceed 2’6 volts. After twenty-four to thirty- 
six hours, an adherent layer of lead monoxide is produced on the anode, 
which is readily reduced to lead, but is very slowly oxidised to peroxide. 
Lead phosphate is probably the initial product, and this is decomposed 
by the sodium hydroxide formed at the cathode; a diminution of 
volume occurs in the change, and the layer of oxide is therefore porous. 
The volume diminishes further when the oxide is reduced to lead, but 
increases when it is oxidised to peroxide, which explains the difference 
in the rates of these changes, the increase of volume filling up the 
pores and so confining the action to the surface. 

The formation' of the plate is therefore completed by reducing it in 
sulphuric acid of D TIS with O’Ol ampere per sq. cm., washing it free 
from phosphoric acid, and then charging it (as anode) in sulphuric acid 
of D 1*09 at the same current density until oxygen is evolved freely. 
The reduction requires the same time as bho formation, and the oxidation 
twi(» as long. The whole operation occupies four or five days. 

T. E. 

Electrolysis of Alkali Bromides and Retardation of the 
!. Anodic Separation of the Halogens. Fritz Foerster and 
J. -Yamasaki {Zeitsek. Elektrocheni.t 1910, 16, 321 — 355). — A very 
extensive and accurate series of experiments is recorded on the electro- 
, lysis of sodium bromide. The influence of alkalis, concentratioc, 
temperature, rate of stirring, current density, and platinising the 
anode are studied in detail. The results are in complete agreement 
with the theory of the process given by Kretzschmar (Abstr., 1904, n, 
814). 
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platinum anodes, bromine is liberated at the reversible bromine 
ootential only^ when the anode is quite free from oxygen. When 
[be platinutQ contains oxygen, a higher potential is required. The 
excess potential required is especially large at smooth platinum 
surfaces and in alkaline solutions. Similar effects have been observed 
^th chlorine and oxygen itself, and they are doubtless due, as Luther 

Erialee suppose (Abstr., 1903, ii, 70S}, to the formation of 
compounds of platinum and oxygen on the surface of the anode. 

T. E. 

Electrolytic Formation of Films of Zinc on the Surface of 
Liquids. Herbert Frsundmch and W. Novisow (ZeiUcL EltUro - 
c/iejft t l^^ldi 394—400). — The formation of floating films of zinc 

studied by Mylius and Fromm (Abstr., 1894, ii, 267) is again inves- 
tigated. The formation of the film only occurs in an atmosphere 
containing oxygen (at least \% mixed with nitrogen, carbon dioxide, or 
hydrogen), and the surface of the zinc sulphate solution must be covered 
by a film of some liquid which docs not mix with it. Oxidation of the 
zinc is of secondary importance, but the formation of the film depends 
oo the primary separation of zinc sponge (amorphous zinc) which is 
favoured by oxygen. The nature of the zinc sponge is uncertain ; it 
always contains oxide, which remains undissolved when the current is 
reversed. The presence of small quantities of ammonium-ttilts, salts 
of aminos, ..irtario acid, citric acid, and potassium cyanide in tlio 50% 
fflDC sulphate solution prevents the formation of the film. The 
ammonium salts are the most active: 0'0005 mol. of ammonium 
sulphate to 1 mol. of zinc sulphate is sufficient. The action is 
apparently due to an acceleration of the change of amorphous into 
crystalline zinc. A thin layer of almost any liquid which does not 
mix with the zinc sulphate solution or of any solid (so long as it 
remains pasty) brings about tbe film formation. The thickness of 
layer necessary is found to he from 0 5 to 2/x/i. T. E. 

Theory of Electrolytic Ions. IV. Coincidence of the Diameter 
of Atoms and of Ions not Related to the Solvent. Bichaeu 
Lobenz {2ei(sch. ^hysikal. Chem.^ 1910, 73, 252 — 255). — Compare 
\b8tr., 1909, ii, 541). — The diameters of a number of univalent 
lementary ions have been calculated from the ionic mobilities by 
Jinatein’s formula, which at 18° reduces to fij8 = l/p.7*562 x 10"^, 
^herSjUjg is the ionic mobility at 18°, expressed in the usual units, 
nd p is the radius of the ion. The results are compared with the 
'iameters of tbe respective atoms, calculated by Keinganum’s formula 
coRipare Rappeneckor, tbisvol., ii, 590), (r = 2p = 0'882,10‘^^m/(/cms., 
a which cr is the molecular diameter, m the molecular weight, and 
^ tbe density of the substance in the liquid state at its boiling point, 
njfi it is shown that the diameter of the ions is of the same order as 

of the free atoms (2 6 x 10^® cm.), with the exception of lithium, 
or which the ionic diameter is more than double that of the atom. 

follows that the ions in general cannot be highly hydrated ; they 
jjyi however, be associated with three or four molecules of water* 
be lithium ion is hydrated to a considerable extent. 

VOL. xcvill. ii. 
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Tliia does not apply to ions reUt^ to tBe Boiyeht, the diameters o 
the hydrogen and oxygen atoms being three to four times those of thi 
ions, as cdculated from the ionic velocities., - q g 

The Relation between the Formation of Nitric Oxide an( 
the Electrical and Thermal Properties of Short Direc 
Current Arcs .with a Cooled Anode. Wilhelm Holwecj 
{Zeiiscii. Eltklrodum.^ 1910, 16, 369 — 390), — The combustion c 
atmospheric nitrogen in a short arc formed between a water-coole 
idlver anode and a heated cathode was studied. The cathode wag 
strip of iridium foil, coated with lime, and heated by an iudependen 
current to a temperature not far short of its melting point. The arc 
studied were from 0‘8 to 4 mm. long; the current wa.s varied fror 
0'07 to 0-2 ampere, and the voltage required lay between 90 an 
300 volts, * ' 


The highest concentrations of nitric oxide were obtained wit 
stationary gas, the shortest arc (1 mm.), and 500— GOO mm. pressure 
in these circumstances over 9% of nitric oxide was obtained, usin 
air. The yield (of nitric acid) was 70 to 80 grams per kilowatt-houi 
and this was almost independent of the length of the arc. 

A careful study of the electrical properties of t)ie arc showed tha 
the anode and cathode falls of potential take place just at the surfac 
of the electrodes; the distance through which they extend was to 
small to *5)5 measured ; the fall of potential along the arc was quit 
constant. The falls of potential at the electrodes therefore have n 
influence on the formation of nitric oxide ; they do not even effect ih 
temperature of the electrodes, the one being cooled and the otLe 
heated independently of tlie current in tlie arc. The formation ( 
nitric oxide is therefore entirely controlled by tlie fall of potentu 
along the arc and the current flowing. The fall of potential varie 
from 100 to 200 volts per cm., whilst in the long aircs used i 


manufacturing practice it ia under 10 volts per cm. 

The temperature of the short arcs is lowest near the cooled anodt 
and it increases with the pressure of the air. A very fine platinui 
wire placed in the arc quite close to the anode did not melt when tl 
pressure was 1 atmosphere ; at 100 mm. pressure it could be move 
3 or 4 mm, away from the anode before it melted. The very fir 
iridium point which was plunged into the arc in order to measure tl 
fall of potential along it never showed the slightest indication i 
fusion, and the temperature of the iridium cathode which was at tl 
hottest end of the arc could not exceed the melting point of iridin 
without stopping the experiment. It is therefore regarded as certai 
that the temperature of the arc nowhere exceeded 3000° absolute, '< 
which .temperature the purely thermal equilibrium between oxygc 
nitrogen, and nitric oxide corresponds with about 4% of nitric oxk 
in the mix ture. The fomiation of nitric oxide in these experiments 
thiGMfore due to collisions of idns, whereas in the low tension W' 
^P^loyed in practice it is probably a thermal phenomenon. T. E- 

^^feignetisation of Liquid and Solid Osygen. H. Kameblisc 
and Albert Feruieb {Free. K. Akad. WeUnsch. AmsUrdai 
12, 799 — 835). — Measurements have been made of the magnet 
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g^g^eptib^iity of liquid and solid oxygen. Between -183° and -208° ' 
the specific susceptibility of liquid oxygen U inversely proportional to 
absolute temperature, and nan be represented by the equation: 
■y=0'003284/ JT. The variation of the susceptibility of solid oxygen 
with temfTerature is exactly similar, and can be represented by f., 
y» 0'001690/ which holds between -259° and the melting point 
of oxygen. The two equations indicate that the susceptibility of 
liquid oxygen at its freezing point is 1*3 times as great as that of tbe 
solid form. ' ^ ^ ‘ ' 

It is probable that the observed variation of the magnetic suscepti- 
bility with the temperature gradually changes its form as the '/ 
temperature rises, and that at higher temperatures tbe variation 
is in agreement with Curie’s law, according to which the susceptibility 
is inversely as the absolute temperature. H. M. D. 

The Magnetic Properties of the Modifications of Iron.:- 
Sieokbied Hilpekt (Zeiiseh. Elektrochem., 1010, 16, 390—394).— ^ 
A theoretical discussion. Between 700° and 760° iron becomea'‘J' 
practically non-magnetic, and its specific heat exhibits anomalies. S 
These phenomena are usually ascribed to the formation of 
The author thinks that the anomalous specific beat may be due to the ^ 
breaking up of the polar ariaDgemenb of the magnetic molecules by 
their more energetic vibration at high temperatures.^ This would ’’ 
absorb e lergy, and so explain both the disjippeuraiicc of the magnetism . 
and the aDunmious specific heat without the assumption of a new 
modification of iron. 

ylroQ is also supposed to be magnetic at low temperatures, and to 
lose its magnetism at high temperatures in the same way as a-iron.. 
This explains why steels containing martensite are readily magnetised. 

T.E. 

Influence of the Magnetic Field on the Passive State of 
Iron. Horace G. Byers and Marc Darrin (/. Amr, Chem. 6’oc., 
.1910,32, 750 — 756).— It has been shown by Byers (Abstr., 1908, . 
ii, 1026) that when iron is used as an anode in various electrolytes, it 
can be rendered passive by a definite current density. Nichols (Abstr., 
1886, 668) has found that the passive state of iron in nitric acid can 
be destroyed by placing the metal in a strong magnetic field. It was 
therefore considered of interG.st to ascertain whether tbe passive state 
of iron used as an anode would be similarly affected by the magnetic 
field. 

As a result of experiments, it w.os found that the passive state 
could not be destroyed by any magnetic field producible with the 
apparatus available, It is shown that in solutions of nitric, sulphuric, 
and phosphoric acids, and also of nitrates and sulphates, the tran- 
Bitioa point of passive to active iron is a function of current density, 
and that the transition is retarded by the magnetic field. It is 
^ggested that passivity is tbe result of an altered state of the metal 
itself, and that the altered state may be analogous to that of a 
number of magnets, the negative poles of which are all presented to 
the electrolyte, the orientation being produced by the various agents 
which cause the passive state, H G. 

40-2 
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Magnetic Analysis of Certain Chromophorio Groups. Paul 

■ Pascal (fiompt. rei\d., 1910, 150, 1167 — 1169. Compare this vol., 

’ ii, 100).— The molecular susceptibility of an organic substance is com- 
posed of two factors {A + JS). A is the sum of the separate 
’ susceptibilities of the atoms, and S consists of a series of correctioca 
for structural peculiarities, such as double linkings, etc. The quanti. 
; ties B comprise a considerable part of the whole susceptibility, so that 
, tautomeric changes of structure may give rise to very appreciable 
differences in susceptibility. 

Aminoazobenzene, ammoazotoluene, and chrysoidine have suscepti- 
bilities almost identical with those calculated for the azo-structure. 
Hydroxyazobenzene, methoxyazobenzene, and bonzeneazo-)8*naphthol 
are mixtures of the azo- and quinone forms. 

;)-Azoanisole and ^j-azophenetole exist in two forms. The colourless 
form has a susceptibility corresponding with the azo-formula, whilst 
the red form, which is obtained on heating, has the much lower 
susceptibility of the quiuonoid structure. Crystals of ^-azoanisole of 
all gradations of colour, from colourless to red, can be obtained, giving 
corresponding iutermediat-e values of the susceptibility. 

Aurine appears to have the quinonoid structure, whereas magenta 
and other amino-derivatives of triphenylmethane are enolic. 

The colourless form of the silver salt of 2 : 4 : 6-tribromophenol is a 
normal pherib-xide, whereas the red form is quinonoid. .K. J. C. 

Relation between the Specific Heats of Solid Substances 
and Temperature. Alfred Maonus and F. A. Lindemakn {ZeiUah. 

■ EUkirockem., 1910, 16, 269— 272).— From PUnck’s theory of radia- 
tion, Einstein {Ann. Pkyfdk 1907, 22, 180) has obtained an ex- 
pression for the atomic heat of an element at constant volume . 
(7s=3fin{6-*.dV(6'‘ - 1)2}, where A^pv/2\n is the number of atoms in 
a molecule, js a constant (4*86 x 10-’*), and v is the frequency oi 
vibration of the atoms. The authors find that by adding an empirical 
member, aT‘^^, to the expression, the specific heats at constant pressure, 
as they are always measured, may be repre.‘^ented with considerable 
accuracy. For the metals, n can be taken as unity ; for the metalloids 
this gives a considerably less satisfactory agreement. The frequeMies 
of the elements are in the same order as the values of JSjVA 

melting point, 7= atomic volume, .4 = atomic weight). Thevalues 
calculated are : 
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Calculation of ERectromotivd Forcaa from Thermal Measure- 
ments. Alfred Magnus (ZeiUeh. EUktfoehem.^ 1910, 16, 273—275). 
_.Th 0 free energy of the reaction Pb -|- 2 AgCl = PbClj + 2 Ag has been 
measured accurately by Broenstedt, and compared with Nernst’s 
theorem by Halla (Abstr., 1908, ii, 755), The specific heats of tbe 
reacting substances are now more accurately known ; the measure- 
ments are well represented by the formula obtained by Magnus and 
Lindemanu (preceding abstract), using the following constants : 



fiy. 

0X105 

Lend 


r-s 

Silver chloride 

168 

22-0 

Lead ,, 

173 

18’0 

Silver 

162 

4-8 


The only marked difference is in the ca.s8 of Dewar’s determination 
of the specific heat of lead between the boiling points of air and 
hydrogen. From the specific heats, the relation between the heat of 
the reaction and the temperature is obtained, and this makes it possible 
tocalculate the freeenergyfrom tbe equation: A= ~T ^QlT^dT,'vi\x\c)x 
follows from Nernst’s theorem. The largest difference between tbe 
free energy calculated and that found is 0'2%. T. E. 

Energy Changes in Binary Systems. I. Conflrm^ion of the 
Exieter .6 of the Compound Phenol-aniline in the Liquid 
State. Hobed* Kremann 1910, 31, 203 — 209. Compare 

tremann and Ehrlich, Abstr., 1907, ii, 747). — ^The specific heats of the 
system phenol-aniline hare been determined at different temperatures 
above the m. p. The method adopted was to raise 20 grams of an. 
equimolecular mixture of aniline and phenol, sealed in a glass vessel, 
to the required temperature, and then to transfer quickly to a water 
calorimeter. Details of the corrections made are given. The sp. heat 
for the interval 99 0 — is 0'37C, which is tlie true specific heat 
for the equimolecular mixture of aniline and phenol ; the value 
obtained for the interval 90— 33'7° is 0'407, and the difference 
between the two values, namely, 0 031 x 65*7 cal. « 2 cal., is the value 
for the heat of formation of the compound between the temperatures 
33r and W. 

The heats of admixture of equivalent quantities of aniline and phenol 
at different temperature intervals have been determined, and as 
expected, the observed heats diminished with rise in temperature. 
These observed heats are the actual heats of admixture plus tbe heat 
of formation of the additive compound, if such is formed. Since, 
however, with increase in temperature there is a tendency for the 
additive compound to dissociate, it follows that the amount of additive 
compound present diminishes with rise in temperature, and the 
observed heats of admixture must also diminish. The value found is 
about 1 calorie for an increase of 35'7°. J. J. S. 

Cryoscopic Determinations at Low Temperatures ( - 40° to 
-117°), Ernst Beckmann and Percy Waentig [with M. Niescher] 
{^sitsch. anor^. CAm., 1910, 67, 17—61). — Pentane thermometers afu 



lot satiG factory for work at low temperatures, on account of the 
^8C<MUy of the pentane, the deposition of solid at very low tempera* 
liireB, and the varying solubility of the gas used for filling. Xhe 
platinum resistance thermometer, having the platinum wire wound on 
;quartz or Jena glass, gives perfectly satisfactory results. The pattern 
;used has a resistance of 25*3 ohms at 0®. One millimetre on the scale 
jof the Wheatstone bridge, with the arrangement adopted, corresponds 
imth 00017°. 

f The freezing apparatus has been already described (Beckmann 
vTunker, and Klopfer, Abstr., 190ft, ii, 137). bath of light petroleum, 
cooled by a spiral containing liquid air, is used. 

The following cryoscopic constants have been obtained ; carbon 
^^tetrachloride 298, pyri«line 49*7, chloroform 46‘8, ethyl ether 17‘9, 
hydrogen iodide 202 6, hydrogen bromide 941, hydrogen chloride 
49'8, hydrogen sulphide 3S’3. Toluene and cyraene are suitable 
substances for determining the constants. 

■ Chloroform and carbon tetrachloride resemble benzene in their very 
small dissociating power. Alcohols, dissolved in them, give high 
. values for the molecular weight. The halogen hydrides have also only 
a small dissociating power, and compounds containing hydroxyl show 
association when dissolved in them. The conductivity of the solvent 
" increases from hydrogen iodide to hydrogen bromide. In the solutiocs, 
a higher cofiductivity often accompanies a higher molecular weight 
^(compare Steele, Mclnto.sh, and Ai*chiba!d, Abstr., 1905, ii, 222). 

' Benzopheuone exhibits association and conductivity, increasing with 
-the concentration, in hydrogen iodide, becoming successively less in 
hydrogen bromide and chloride. Acetone is associated in hydrogen 
iodide, cori'esponding with the compound, 2CjjHnO,HI, found by 
McIntosh and Archibald, (Trans., 1904, 85, 919). Iodine is similarly 
associated in pyridine. Ethyl acetoacetate is not assouisted in 
chloroform. 

Water does not dissolve in liquid hydrogen chloride, but dry 
ammonia at once forms ammonium cMoride. Liquid hydrogen sulphide, 
which blackens white lead, but is without action on silver, has little 
dissociating power. ComjKJumls containing hydroxyl are slightly 
associated in it. Benzophenone appears to be dissociated in dilute 
- solution ill hydrogen sulphide, but no electrical conductivity is 

detected. , , j j 

The latent heats of fusion of the solvents used are calculated, and 
the desirability of determinations of the dielectric constants at low 
temperatures is pointed out. The methods of preparation of tha 
liquefied hydrogen halides and sulphide are described. C. H. B. 

' Properties of Iodine as a Cryoscopic Solvent. F. Olivabi 
(Atti R. Acead. Lincei, 1910, [v], 19. i, 488 — 489).-Tlie author corrects 
certain of the results given in his previous paper (this vol., ii, 18). 

XiCad iodide cannot be employ^ as a solute for determining 6 
bmolecular freezing-point depression of iodine, as it is insoluble in t is 
solvMib. For oxygenated organic compounds, as well as for e 
hydrocarbons and their halogen derivatives, the molecular weig * 
iodine solution are normal at very great dilutions. With potassium 
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weight appears tcAbe sppioxiuiately normal for 
,ery dilute solutions, increase of the concentration being accompanied 
first by increase, and later by decrease of the molecular weight. 

T. H. P. 


Vaporisatioii. IV Hanns yon JOptnee {ZeilsA. physiM. Chm., 
1910, 73, 173-191. Compare Abstr., 1909, ii, 21).-By a combina- 
tion of Mendeleeffs expansion modulus for liquids with some well- 
Itoown rules referring to the relationships of the volumes of liquids 
tod their saturated vapours, it is .shown (1) that the temperature- 
eoefiicient of the density and the thermal expansion-coefficient have 
opposite' signs ; (2) the magnitude of both is the smaller the higher the 
critical temperature; (3) up to T=0-77’i„ the temperature-coefficient of 
the density remains constant, whilst the expansion coefficient increases 
with the temperature. 

For low temperatures the ratio of the density, Di, of the liquid at the 
temperature, T, to the critical density can bo calculated by the 
simple expression : = - 272 re) = 2(2-fl), where but 

at higher temperat ures th e more complicated expression; = 

2- S-2.yi— - is used, and for the ratio of the density of 
the vapour to critical density the corresponding expression • 

= The expressions are tested by 

comparm? the calculated and observed data for fluorobcnrffne and for 
ammonia, apd the agreement, especially for the two latter formula, is 
excellent; m is a constant, and for fluorobenzeue is O’lSi, for 
ammonia, O'l. A slight modibcation of the first formula, Di/Dic = 

3- f 1'87(1 -^), is shown to give very good results up to r=0’657’i.. 

From the above equations, formal® are derived which admit of the ' 

calculation of the volumes of the liquid at different temperatures. 

as. 


Vapour Pressures of Binary Mixtures. Joh.innes J. van Laae 
(Ziitsdi. pkysiU. Chem., 1910, 72, 723— 751).— The author adversely 
criticises the recent work of Dolczalek (Abstr., 1909, ii, 22 ; this vol. 
11 , 184), who has applied the laws of dilute solutions’ to certain Wtiary 
systems, aud also the niatheinatical treatment of the partial prissures 
of binary mixtures by Story (compare this voi., ii, 184) and tithers, 
ana points out that a satisfactory theoretical treatment iS only 
possible on the lines laid down by van dec Waals and by himself. 
Ito most important point is that the attraction factor a must be taken 
into account. All the possible type.s of vapour pressure curves for 
binary mixtures are discussed mathematically. G. S. 

1 Arrangement. Aknold Hahn (Her., 1910, 43, 

/^o--1727).— The ordinary fractionating column possesses the 
isadvautage that the separate fractions all pass through the same 
I The arrangeiuent described consists of a bulb tube with a 

3 oun g agg neck, into which fits a ground-glass stopper carrying the 
neck of the bulb tube are fused three side- 
es, each of which is connected with a i-eceiver. The glass stopper 
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o^tuDs one hole, which can .he placed opposite to eac^ of the r\A 
tubes in succession, the other two being meanwhile closed. ® 

When used for distillations under diminished pressure, the th 
receivers are connected to a 4-way tube leading to the pump but 
although all the receivers are evacuated at the same time, only • 
in direct connexion with the distilling flask at any particular moment^- 
consequently, there is no contamination of one fraction by vapours 
derived from other fractions. T, S p 

Calibration and Manipulation of the Calorimetric Bomb 
Waltee a, Koth { Annalen , 1910, 373, 249— 266).— A less elaborate 
method than Fischer and Wrede’s electrical process of calibrating a 
calorimetric bomb is described in detail, the necessary corrections 
being carefully explained. The bomb is Hugershoff’g Precigion 
Model; the calorimetric thermometer is a Beckmann thermometer 
by means of which 1/2000^ can be estimated. Tho results are 
accurate to witliin 0‘1%. The trustworthiness of the method ig 
proved by determining the total water equivalent of the calorimetric 
apparatus by exploding sucrose, benzoic acid, and naphthalene- 
taking the heats of combustion per gram of these substances as 
3952'0 cal., 6323*4 cal., and 9640*5 cal. respectively, the water 
equivalent is found to be 2623*3±0*6 cal, 2623*4±0’8 cal, and 
2622*5 + 0;^ cal. The calibration is controlled by a fourth process, in 
which a known quantity of heat is generateil electrically within tho 
bomb V the water equivalent in this case is 2623*1 + 1*0 cal. 

0. S. 

Heat of Formation of Caesium Peroxide. Robert de 
Forcrand {Compt. reitd., 1910, 150, 1399 — 1402. Compare Abstr., 
1906, ii, 445). — The heat of dissolution of 1 gram-molecule of cresium 
peroxide, CsgO^, in an equivalent of 2% sulphuric acid is 33*02 Cal, 
from which the following thei mal equations are deduced : 

Csj (sol.) +2O2 (ga8) = 0s20^ (.sol.) +U1’46 Cal. 

CsjO (sol) +30 (gas) = Cs.^04 (sol) +58’76Cal. 

The heat of complete oxidation of ca?siura ( + 141-46 Cal.) is very 
near that of complete oxidation of lithium (Li^O, + 143*32 Cal), and 
the oxidation of strontium to monoxide (BrO, + 138*64 Cal), but is 
less than the heat of complete oxidation of strontium (SrOg, +151'71 
Cal). The first oxygen atom eombiiiiug with Csj gives +82 70 Cal, 
whereas the average for the next three atoms is + 19*59 Cal. each. 
In the case of the sodium oxides, Na.20 and Na.302 are stable, whereas 
NajOj and are completely dissociated under ordinary con- 

ditions. It is argued by analogy that tho 58*76 Cal evolved in 
passing from CsgO to CS2O2 should not be distributed among the 
successive oxygen atoms equally, but in a decreasing ratio. Supposing 
that the temperature of dissociation of CsgO^ to CsgOg + O is about 
550°, the heat of addition of the last oxygen atom would be about 
12'5 Cal The author suggests that the addition of oxygen atoms to 
CsjO liberates 28*26, 18 0, 12*5 Cal. successively. 

The heat of formation of CsgO^ from C^O is practically as great 
fts heat of hydration of Cs^O to 2CsOll {60'01 Cal). At 
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to 400“, the order of these two values is reversed, so that on heating 
ciesmm hydroade m oxygen, eaaium peroxide would be exothermally 
produc^ with evolution of steam. Owing to the silver boats being 
attacked, pure c^ium peroxide cannot be obtained in this 4vay, 

B. J. C. 

Heat of Formation of the Oxides of Molybdenum, Selenium, 
and Tellunum, ^t of Combination of Acidic Oxides with 
MiJcreE {Amer. J. Sci, 1910, [ivl, 
29, 488-496 Compare Abstr., 1909, ii, 865).-The heats of 
formation of the oxides and sodium salts have been calculated from 
the thermal data obtained by oxidising the elements or lower oxides 
by means of sodium peroxide. The following results are given; 
M 0 + 3 O-M 0 O 3 , + 181-5 Cal. ; Nii.,O + Mo 03 =Na,McO +81-9 Cal. ‘ 

f/ ; J«+fO=Te 03 , + 83-6 Cal; Na.O + TeO 4 
Na l60p + 124 d Cal. ; Te + 0 ,=Te 03 , + 87-l Cal. According to the 
heats ot formation of the two oxides of tellurium, the convtsiou of 
the dioxide into the trioxide is an endothermic reaction. 

H. M. D. 

Heat of Combination of Hydrogen Bromide with some 
Bthylemo Compounda Wiadimir Luginix and Georges Dupont 
{Cmpt 1910, 1^,^ 1346—1348. Compare Befthelot, Abstr., 
1876 1 , 870) — Berthelots determinations of the amount of heat 
developed on the addition of halogen acids to unsaturated compounds 
are untrustworthy, owing to the small amount of the substances 
entering into combination in aqueous solution. More accurate 
results have been obtained by utilising xylene as the solvent; the 
heat of dissolution ((?) of one gram-molecule of hydrogen bromide in 
this substance IS given by <2 = 6-344-51, 000j;+ 188,000x2, where ai is 
the number of gram-molecules of acid in 100 grams of solution. The 
following values have been obtained for (he additiou of one gram- 
molecule of gaseous hydrogen bromide to one gram-molecule of the 
substance dissolved m xylene. Styrene, 16,653 cal; octylone, 
16,481 cal ; amylenc, 17.614 cal. ; /J-methylAApentylene, 19,008 cal. ; 
cyrfohexene, 16 292 cal; pulegone, 16,910 cal. As the compounds 
examined and their additive producus are liquid, the above numbers 
are practically identical with the heats of formation of the halogen 
derivatives. 

Thermoohemical Investigations. I. Eelation between the 
Constitution and the Heat of Combustion of Unsaturated 
Walter A. Roth [ Anrudm , 1910, 
hetwa ^^* 1 . *‘*'•-'8 ‘8 known regarding the relations 

ewcea the constitutions of organic compounds and their heats 
combustion. The more labile of two isomeric compounds has the 
fhS 1 combustion, but even in unusually favourable cases 
of inv **+**”?* exceed 2%. Hence, any thermochemical method 

hse h. “'-■urate to within 0-1— 0-2%. Such accuracy 

oeeu attained by several investigators by means of the calorimetric 



biit unfortunately their results have not been hitheriio certaialw 
femparable. Fischer and Wrede (Abstr., 1909, ii, 165), however, have 
^icribed A method whereby calorimetric -bombs may be calibrated 
Kith an accuracy of 0'05%, so that it should now be possible to make 
results obtained by different workers StUctly comparable. 
p.'The authors commence their researches with an investigation of the 
ybeats of combustion of unsaturated compound?, particularly of those 
^ntaining conjugate linkings. Stobmann and Langbein already have 
^shown that the heats of combustion of propenyl compounds are about 
;0‘5 to 0*8^ greater than those of the less labile isomeric alljl 
compounds. Also, Thiele states that the system CiO'ClC'Ctfo is more 

'saturated than the system CIC’CH^'CIO, and therefore has a smaller 

^eat of combustion. Further, it is known that the heats of com-' 
Jpistion of QjS-unsaturated acids are smaller than those of jSy. 
iunsaturated acids. Hence it seems that the nearer a pair of doubly, 
linked atoms are together, the smaller the heat of combustion. This 
statement is supported by references to the heats of combustion of 
'.hexoic, hydrosorbic, and sorbic acids, of diphenyl, di phony Imethane, 
ind dibenzyl, and of m-toluic and phenylacetic acids. 

The authors call attention to the lack of knowledge of the beats of 
fusion of organic substances, and utter a needful warning in pointing 
out that for heats of fusion of solids there is no generalisation 
analogous to Trouton’s rule for the molecular heats of volatilisation of 
liquids. C. S. 

iv 

Heats of Combastion of Terpenes and Styrenes. Kahi> 
.Acwers, Walter A. Roth, and Fritz Eisenloiir {Annalen, 1910, 
' 373 ^ 267 — 290). — The molecular beats of combustion, expressed in 
Calories, of the following terpenes have been measured : d-limonene, 
1466; dipentene, 1462 ; sylvestrene, 1464; a-phellandrene, 1434; 
carvenene, 1424; a-terpinene, 1428; d-a-pinene, 1469 ; ^a-pinene, 
*1467 ; camphene (liquid), 1471 ; sabinene, 1475. 

Since empirical expressions for the deteriDination of “ calculated 
values” of heats of combustion are not trustworthy, the following 
method is adopted to obtain values whereby the thermal and the 
optical (refractivity and dis-persivity) behaviours may be compared. 
T^e mean value, 1464, of the molecular boats of combustion of 
limonene, dipentene, and sylvestrene, three hydrocarbons containing 
two double (not conjugated) linkings, is taken as the “ normal value 
of the molecular heat of coinbiislioii of hydrooarbonfi of the terpens 
group. The molecular ‘‘ depression,'* that is, the diffurence, expressed 
as a percentage, between the normal value and the actual value of the 
molecular heat of combustion of a terpene, is compared with the 
^'exaltation of the molecular refractivity and diepersivity, calculated 
from the formula CiglljJ-,. In this way, it is at once obvious that 
terpenes containing a conjugate linking have smaller heats of com- 
bustion (about 2%) than those which do not contain such a systeni, 
and also that the thermal “depressions” are of the same ordet 
of magnitude as, but of opposite sign to, the exaltations of the 
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jjjoleciilar refFUcfcivity j the exaltation of the disperaivity is very much 

thennooiiemieal method will not displace the more convenient 
cnectrochemical methods of investigating the constitutions of organic 
(^pounds, but will serve* as a useful auxiliary. Auwera and 
Eisenlohr (thisvol., ii, 365) have shown that a “disturbed conjuga- 
diminishes the exaltation of the molecular refracfcivity and 
^ispersivity i in fact, the optical evidence does not establish with' 
certainty the presence of a conjugato linking in a-phellandrene. The 
jhennochemical method leaves no doubt about the point, since the 
thermal “ depression ” of this terpene is practically the same as those 
of other terpenea containing conjugate linking?. 

The theory of the identity of carvenene and a-terpinene receives 
g^port from the close agreement in their lieats of combustion. 

The parallelism between the thermal and the optical data disappears 
in the) case of bicyclic terpenes ; the presence of a 4-ring in da- and 
^.pinenea instead of a conjugate linking does not cause any appreciable , 
deviation of the heats of combustion from the normal value, whilst ib 
does greatly affect the optical behaviour. 

The molecular heats of combustion of the following styrene hydro- 
carbons have been measured; styrene, 1035 (freshly distilled), 1039 
(after keeping for a few hours); /3-methylfityrene, 1190; jS-ethyl- 
styrene, 1346 ; a-methylstyrene, 1193; ajS-dimethylstyrer^e, 1347; tri- 
methylstj fene, 1510; ^/3-diethylstyrene, 1665; a-phenyl-A^-butene, 
1353 ; a-phenyl-A^-pentene, 1510 Cal. 

“Normal values” in this series are obtained as follows. The 
difference of the molecular heats of combustion of the two ‘last- 
mentioned hydrocarbons is 157 Cal.; also, the values for styrene, 
^•methylstyrene, and /3-ethylstyrene, all of which contain an 
undisturbed conjugate system, differ by 155 for the iirst pair and by 
156 for the second pair. The mean, 156, of the three values represents 
the thermal value of CHj. The heat of combustion of a-phenyl- 
AS-butene, which does not contain a conjugate linking, is taken 
as thermally normal; by adding or subtracting 156, or multiples 
thereof, the normal heats of comliustion of the higher and lower 
homologues are calcnl.ated. The variation of tho actual from the 
normal values is much less than in the case of the terpenes, but it is 
again obvious that the presence of conjugate linkings is accompanied 
by a diminution of the heat of combustion. 

In the styrene series, tbe presence of conjugate diukings is more 
accurately and simply ascertained by spectrocltemical methods, hut tho 
thennochemical metliod is of interest, because it serves to emphasise 
tbe remarkable parallelism between the optical and the thermal 
properties. -For example, tbe depression of the heat of combustion 
and tbe exaltation of the refractivity and of the dispersivity are most 
pronounced in styrenes with undisturbed conjugation, such as styrene 
itself, ^-methylstyrene, and )S-ethylstyrene ; a simple central disturb- 
ance of the conjugate system, as in a-methylstyrene and a/3-dimethyl- 
fityrene, diminishes the thermal and the optical abnormalities to about 
one-half to two-thirdS of the original values. Further lateral disturb- 
ance, as in trimethylstyrene, causes the thermal depression to. vanish 
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and tbe exaltation of the refractiviby t6 become very small, odIv th 

dispersivity retaining, as is frequently the case, a marked exaltation ^ 

C. S.’ 

Diazo- and Azo-compounds. Thermochemical InveetiD-n 
tions. I. W. SvENTOSLAVSKY (.Si!?*., 1910, 43, 1479 — l48S).^'fl,' 
following thermochemical constants have been determined: (1} 
of diazotisatioD of aniline in ^ueous solution s= -l-22’8Cal. : obtained 
by mixing a solution of aniline in hydrochloric acid with a solution of 
sodium nitrite and subtracting from the heat of the reaction the 
difference between the heats of neutraimtion of hydrochloric and 
nitrous acids. (2) Heat of solution of benzenediazonium chloride 
= - r84 Cal, (3) Heat of neutralisation of the diazohydroxide with 
hydrochloric acid = +14-26 Cal. (4) Heat of formation of the 
pseudo-salt, CgH^Ng’ONa, from the diazonium chloride and sodiuiu 
hydroxide solution = +5‘28Cal. (5) Heat of formation of benzene- 
azo-^-naphthol from the pseudo-salt and solid ^-naphthol + 27'22 Cal 
or CA-Nj-OH (H) (solid) =H,O + CA-N,'Ci,H,.0H 

(solid) + 27’22 Cal. (6) Heat of diazotising aniline in acetic 
acid solution = +23'28Cal. ; NH 2 Ph(HO*Ac) (liq.) + HNOo (sob.) 
= Ph'Ng'OAc (soln.) + 2 II 2 O + 23-28 Cal. (7) Heat of solution of 
aniline in acetic acid = + 6-75 Cal. (8) Heat of formation of ^-di. 
metbylamiDoazobenzene in solution from benzenediazonium acetate and 
dimethylaniliae = +18‘35 Cal., and heat of solution of p-dimothyl. 
aminoazobenzene in acetic acid » -3'13 Cal. (9) Heat of diazo- 
tising a-naphthylamine in aqueou-s solution = + 24’82 Cal. Heat of 
formation of the pseudo-salt, a-CjoHj'Nj'ONa (soln.), from the diazouium 
chloride and sodium hydroxide solution = +4*84 Cal. (10) Heat of 
formation of a-Daphthaieueazo-)3-Daphtbol (solid) from the pseudo-salt 
and ^-naphthol (solid) = +29’53 Cal., of the solid hydroxy-compound 
from the diazohydrate and solid j3-naphthol= + 34*69 Cal., and of the 
solid hydroxy -compound from a solution of the diazonium chloride and 
an alkaline solution of jS-uaphthol = +32-82 Cal. (11) The heat of 
formation of nitroso-j8-naphthol from solid /3-Dapbthol and nitrous 
acid in acetic acid solution = +28'66 Ca!., or for the solid nitroso- 
compound = +32-47. 

The heat of diazotising an amine in 50% acetic acid is somewhat 
g^ter than in glacial acetic acid, owing to the hydrolysis of the 
acetate of the amino in the acid. J. J. S. 

Diazo- and Azo-compounds. Thermochemical Investiga- 
tions. II. W. SvENTOSLAVSKY {Ber., 1910, 43, 1488— USS. 
Compare preceding abstract). — The heat produced in mixing a solution 
of sulpbanilic acid with nitrous acid = +20-40 Cal. This when 
corrected by adding the heat of neutralisation of the diazo-compound 
and subtracting the heat of neutralisation of the amine gives 
+ 25*5 Cal. 

So 

* +2NaOH=SO5Na-C5H,-N,ONa + H 2 O + 10'7 Cal. and 

S08H-C5H,-NH2 + NaOH=.HjO + SOjNa-C„H.-NH, + 10-45 Cal., and 
the difEerence between 10-45 and the heat of neutralisation of benzene- 
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Bolpionii! acid (13'6 Cal.) gives the value of the heat of inner salt 
formation of sulphanilic acid. 

Jhe reaction between sulphanilic acid and sodium nitrite solution 
proceeds slowly, and gives + 1 6 20 Cal., or, since the difference between 
the teats of neutralisation of nitrous and sulphanilic acids is 0'2 Cal 
S 0 ,Na-C,H,'NH (soln.) +HNO,(soln.) =H,0 + S 0 ,Na’CeH,-N 3 - 0 H 
(sola.) + 16 0 Cal. 

The heat of formation of the pseudo-salt, SOjNa-CjH^-Nj-OIIa, 
from a solution of the diarohydroxide and sodium hydroxide solution 
s +5'46 Cal. 

The heat of formation of methyl-orange from dimethylaniline and 
diazobenseneaulphouic acid = 33-48 Cal. 

The conclusiim is drawn that the conversion of a diazonium 
hydroxide, OH-NR:N, into a diazohydroxide, RNiN’OH, is accom- 
panied hy little or no heat change. 

The diazotising of anthranilic acid in aqueous solution gives rise to 
+ 21’43Cal. ® 

The heat of neutralisation of anthranilic acid by sodiutn hydroxide 
golution IS + lO'D Cal., and that of o-diazobeiizoic acid + 6’56. 

The heat of couplinir o-diazrobenzoic acid with jg-naphtbol in' alkaline 
solution is +33'98 Cal., and as this value agrees with the beats of 
formation of hydroxyazobenzene { + 32*85) and hydroxvazonaphthalene 
( + 34-68), the conclusion is drawn that in alkaline solutipn the diazo- 
beezoio 1 . ;i4 contains a free NiN-OH group. J. J S 


C^orimetric Observations of the Reciprocal Coagulation 
of Feme Hydroxide and Silver Hydrosols. Frieprich 
Doesinckel {Zeilsch. anorg. Chtm., 1910, 07, 161—166. Compare- 
this vol., ii, 269), Tlie two colloids used for the experiments are a 
0 % solution of ferric hydroxide and a solution containing 9 % of 
metallic silver and 1% of a protective colloid. The apparatus is the 
same as that previously used. In each experiment, 250 c.c. of 
each solution are employed, and the concentration of the silver colloid 
IS expressed as the percentage of the total colloid in the united volume 
ot 500 C.C. The heat of dilution of both colloids with water is zero. 

1 he heat of coagulation increases with the oercentage of silver colloid, 
reaching a maximum at 60—70% and then falling rapidly. Th# 
optimum of coagulation dees not coincide with this maximum, but 
corresponds with 70—80% of silver colloid. Coagulation is retarded 
ty the presence of a krp excess of either substance. The colloid 
used to protect the silver is without action on ferric hydroxide. 

Oliver hydroso! is coagulated by ammonium nitrate if the concentra- 
lon Ot the latter exceeds 40%, and the precipitate becomes perfectly 
Muble after washing until free from electrolyte. The heat of co- 
uguation m +1—2 cal. per gram of silver. Aluminium sulphate, 
en in 1 -|% solution, eause.s complete irreversible coagulation, the 
® of solution being negative, and due almost entirely, if not 
t-ireJy, to the protective colloid. 0 . X)^ 


Properties of SoUds and Liquids. S. Lussana 
Cim,f 1910, [v], 19, i, 182 — 207). — The author has inves- 



: tigged the compreseiona ot a nambift' of metala atd alldya W ^ 
Mfiitifififttinn of the method previously deacribed (ibid., 1904, [y]^ 
!-3ff5), the results being briefly as follows : ’ ’ 

'' With aluminium the coefficient of compressibility (Jc) increases 
jpropbrtioDally with rise of temperature, and the value of the coeffieieat 
of expanRion (a) increases with rise of temperature and diminigljQg. 
with increase of pressure. For bismuth, the values of k increase 
almost proportionally with rise of temperature, but at the higher 
temperatures diminish appreciably with increase of prassure; « 
increases with rise of temperature, and diminishes with increase of 
pressure. "With antimony, k increases almost in proportion with 
temperature, and a increases with rise of temperature and diminishes 
with increase of pressure. 

The compressibilities of a large number of alloys were measured, the 
principal results being that (1) the compressibility does not obey the 
law ot mixtures ; (2) in general, the compressibility is diminished by 
the initial addition of an extraneo\is substance ; (3) the compfeseibility 
increases with rise of temperature, and the coefficient of expansion 
diminishes with increase of pressure. T. H. p, 

Attraction Pressure. Isidob Traube (/. Phjsical Ckem., 1910, 
14 j 452 — 470). — A. resume of tho author’s communications on 
cohesion pressure (compare Abstr., 1908, ii, 563; 1909, ii, 216, 
325, and 647). T, S, P. 

Theory of Attraction Pressure. Isidob Traube {J. Phyaieiii 
Chem.f 1910, 14, 471 — 475). — A theoretical paper of a qualitative 
nature with respect to the hydrating effect of cohesion pressure. It is 
assumed that the molecules and ions of a solute surround tbemseivea, 
similarly to the condensation nuclei of gases, with an envelope of 
water molecules, the intensity of attraction between the molecules 
(or ions) and the water envelope cori-osponding with the cohesion 
pressure. Various deiluctions are made which are not in accordance 
with the dissociation theory of Arrhenius, and the osmotic pressura 
theory of van’t Hoff. T. S. P. 

E 

t Viscosity-coefficients of Vapours and their Variation with 
Tsniperature. Karl KAPrKNKCRBB {Zeilsch. physikal. CAem., 1910, 
72 , 695 — 722). — The viscosities of a number of vapours have been 
measured at 100“ and 212“ by a modification of a method deiicribed 
by Pedersen {Phy^cfd RevuWj 1907, 25, 230). The values of tj x 10 ^ 
at 100® (where ?; is the absolute viscosity coefficient) are as follows: 
tsopentane 885'1, ethyl ether 967’1, acetone 942'7, ethyl alcohol 1090, 
methyl acetate 1015, ethyl acetate 954'6, chloroform 1307, benzecB 
930-2. From the values at 100'^ and 212“ the variation of the 
viscosity with temperature is expressed as proportional to the 
of the absolute temperature, and with the exception of chloroform and 
ether, which probably act on the mercury in the apparatus, the valw 

n is about I'l. 

^'J*--;^l^rature-coefficient3 thus found are in satisfactory agreement 
Wh the formuiv of Sutherland, P« 7{1 +C'/7'}, where (7 is proportional 
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^|he‘3fr<>rS*gain^*when two molecules are brought into contact from 
a distance, and with a somewhat simil^ formula obtained bj; 

Iieinga““®* \ 

From the results, by means of a formula proposed by Reinganuni' 
(Abetr., 1909, ii, 223), the molecular volumes and the absolute number 
of molecules in a gram-molccule of vapour are calculated. The 
values for the molecular volumes are in excellent agreement with 
.those determined directly by Kopp. For the absolute number of mole- 
’cules ina gram-mol., the value 6*20 x 10^ is obtained ; it is independent 
of the nature of the substance, as the molecular-kinetic theory requires 
.and agrees almost exactly with that calculated from quite different; 
! by Planck and by Rutherford and Geiger. G. S. | 


'Viscosity of Certain Metals and its Variation with the' 
Temperature. Charles E. Guyb and Saul Mintz {Arch. aci. phya.y 
nof., 1910, [iv], 29, 474 — 475).— An amplification of the details given.^ 
in a previous paper {Abstr., 1908, ii, 930). Some correcLious are also: 
made. T, S. P. 


The Influence of the Reaction of the Medium on Adsorp- 
tion. Leonor MxcuAELJsand Peter )io}ik{Bioc)iem. Zeitach., 1910, 25, 
359— 366).— The adsorbents employed were carbon, kaolin, and ferric 
hydroxide. With certain substances, it was found that the maximum of 
adsorp'.ou took place with a certain definite hydrogen Ton concentra* 
tioD (albumin) ; in others, a loinimum of adsorption took place with 
definite hydrogen ion concentration (amylase), whereas with a third 
class of substances (try{)sin) a continuous chango in the amount of 
adsorption occurred on altering the reaction of the medium, without 
tho attainment at any time of a definite maximum or minimum. 

S. B. S. 


Adsorption and Colloid Precipitation. Hugo Morawitz 
[KqU. chtm. BeViefte, 1910, 1, 301— -330). — With the object of testing 
Freundlich’s theory relative to the connexion between adsorption and 
colloidal precipitation, uiR-isurements have been made of the adsorption 
of electrolytes by animal charcoal, and also of the influence of these on., 
the precipitation of colloidal gold solutions. ♦■ ; 

From adsorption experiments with aqueous solutions of zinc, lead, 
copper, silver, and mercuric salts, it is found that the magnitude of the 
adsorption is dependent on the nature of the cation and the anion, 
and on the degree of ionisation. In general, the adsorption increases 
as the electro-positive character of the cation diminishes. Mercuric 
chloride is adsorbed in exceptionally large quantities, the adsorption 
of the substance being thirty times as great as that of zinc chloride. 

In general, the results of the coagulation experiments indicate that 
those salts which are most readily adsorbed by animal charcoal are 
the most active in bringing about the precipitation of colloidal gold. 
Differences in the two series of experimental data indicate, however, 
that the phenomena are complicated by factors which mask to a 
considerable extent the influence of tbe specific chemical nature of the 
electrolyte. In the case of certain salts of tbe heavy metals, the 
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coagulative capacity towards a slightly acid CoHodial gold solixtion U 
4rery much smaller ttjiin towards a fwbly alkaline solution. The 
^tio of the two influences in the case of mercuric chloride is of the 
^Wder of a thousand. H. M. D 

f ? Relationships between Adsorption and Toxicity. Wolfgang 
; OsTWALDandA.DERNOSCHECK{Zet««cA.C'A«m./ni. KoUoide, 1910,6,297 
.. Compare Abstr., 1906, h, 112; 1907, ii, 981). — In a previous paper 
"it was shown that the relationship between the concentration and the 
• toxicity of sea*water solutions towards Gammarus could be approxi- 
rmately represented by an exponential (adsorption) formula. The 
^necessity of taking into account the quantity of salt which is normally 
present in the tissue is now pointed out, and the single toxicity formula 
is replaced by two, one of which holds for salt solutions more concen- 
trated than the “normal,” and the other for solutions of smaller 
concentration. 

By reference to the previous data for Gammarus, and new results 
obtained with Daphnia magnat it is shown that the modified toxicity 
formulae are capable of representing the experimental observations 
more accurately than the simple exponential formula. 

An explanation of the influence exerted by salts on one another 
when present in the same toxic solution is given on the basi.s of the 
adsorption theory. H. M. D. 

The Internal Friction of Albumin Solutions. T^eonos 
Michaelis and B. Mostoski (Biochem. Zeitsch., 1910, 25, 401—416), 
— Horse*serum was dialysed, and after varying periods of dialysis the 
internal friction was measured after the addition of varying quantities 
of acid and alkali. If the dialysis had la.sted for a sufficient length of 
time, a fairly sharp minimum was attained, corresponding with a 
hydrogen ion concentration of the order 10 This is the isolectric 
point. If the dialysis had not been of sufficient duration, this 
minimum was less sharply defined, and a second ill-defined minimum 
was attained by addition of sodium hydroxide. This latter phenomena 
was due to an incomplete separation of the globulin. S. B. S. 

The Inversion Points for a Fluid passing through a Porous 
Plug and their Use in Testing Proposed Equations of State. 
II. An Examination of Experimental Data. Alfred W. 
PoRTEB {Phil Mag.j 1910, [vi], 10, 888— 897) —The inversion points 
of nitrogen are calculated by a graphical method from Amagat’s data, 
shown to agree well with Dieterici’s equation of state, but not 
with van der Waals’. For carbon dioxide (Amagat’s values), the 
agreement with Dieterici^s equation is again good, but the values lie on 
the lower, whereas for nitrogeu they lie on the upper, portion of the 
theoretical curve. This is regarded bls confirming the author’s view 
that two inversion points exist for each pressure. For iFopentane, 
ethylene, and ethyl ether, the inversion curves are very similar to that 
of carbon dioxide. 

Crystals which are Absolutely Stable only under High 
. PreSBUi^. Aston Skbabal (Zeitecfi. phynkal. Gkem.^ 1910, To, 
'171^172).— Tammann (compare Abstr., 1909, ii, 983) has pointed 
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out that Ostwald’fl rnle, according to which the order of separation of 
forms of different degrees of stability is determined by the smallest 
jiminutioti of free energy, is not valid, but the author shows that a 
ifiodihcation of this rule proposed by him (compare ^eitsch. EUhlro- 
(Jarrin to which there is a connexion between 

the velocity of a change and the stability of the reaction products in 
Boch a way that the more rapid the reaction the greater is the : 
nossibility of obtaining the less stable products, is in accordance with 
the experimental facts. G. S. 

GelatinisatioQ of Silicic Acid. I. Nicola Pappada and C, ' 
Sadowski (Zeitsch. Ckem. M. KoUoide^ 1910, 6, 292—297). — The 
inflaence of electrolytes on the gelatinisation of solutions of silicic 
acid and the relationship between the processes fjf gelatinisation and 
joagulation (flocculation) have been examined. Whether gelatinisation 
or coagulation takes place depends on the concentration of the colloidal , 
solution, the former occurring with concentrated and the latter with . 
more dilute solutions. The influence of different electrolytes on the 
velocity of the two processes is very nearly the same. From experi- 
ments with the alkali metal clilorides, it is found that the velocity 
increases with the atomic weight of the cation. Oomparative 
observations with the alkaline-earth metal chlorides show that the 
velocity increases with the magnitude of the electric charge on the 
cations. 

A theory is advanced in explanation of the observations, and 
according to this the gelatinisation effect of different ions is 
determined by their rates of diffusion. H. M. D. 


Distribution of Iodine between Certain Organic Solvents. 
M. Lahdao (ZeiUch. fhysikal. Chm.^ 1910, 73, 20U— 211 1 /. Russ. 
Phys. Cftem. Soc., 1910,42, 377—395. Compare Waentig, this vol., 
ii, 117).-- The distribution of iodine between glycerol and benzene and 
between glycerol and carbon tetrachloride has been determined at 26® 
40°, and 50° The ratio of the concentration in benzene and in 
carbon tetrachloride to that in glycerol increases regularly with the 
iodine concentration, in agreement with the views of Beckmann and 
of Hantzsch and Vogt, that in solvents forming brown solutions (such 
as glycerol) iodine is partially combined with the solvent, whilst in 
Violet solutions it is uncombiu^. 


Further, the distribution of iodine between ethyl ether and ethylene 
glycol, both of which give brown solutions, was measured at 0° and 25°, 
and it was found that the distribution ratio is practically independent 
of the dilution. The direct determination of the distribution of 
iodine between two violet solution.s is not possible, as all such solvents 
we partially or completely miscible, but the distribution between 
benzene and carbon tetrachloride has been calculated from the results 


of each with glycerol. In this case, also, the ratio is practically 


luaependent of the concentration, and the same is true for chloroform 
carbon tetrachloride, also calculated indirectly. There is evidence 
slso of partial combination in violet solutions, although to a much 
smaller extent than in the brown solutions. 
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f combinafion' at 'low temperature 

bas been calculated on the assumption, which ia only approximate]* 
trhe, that at high temperatures and in concentrated solutions t/ 
^ttportion of iodine combined is negligible. From a formula deduced 
pn this basis, it is calculated that flie proportion of iodine combin r) 
With glycerol at 25° varies from 46% to 7-6% as the concentration k 
jjncreased from 0*0016 to 0*0208 mol. per litre. q g 

The System PhenylhydraKine^Water. Jan J. BuNssvi 
(CAfiw. Wtekhlad, 1910, 7, 417—425). — The melting points, boiling 
points, and specific gravities of various mixtures of phenylhydrazine and 
water have been determined. 

When the results are plotted with temperatures as ordinates and 
percentages as abscissae, a curve is obtained indicating that with water 
phenylhydrazine only forms one hydrate. On addition of water to 
phenylhydrazine, the m. p. falls to the eutectic point (16-6°) of phejiyl- 
hydrazine + hydrate, phenylhydrazine separating out. On addition of 
more water, the hydrate separates, the id. p. first 

rising to 26*2® that of the hydrate, and then falling to 20-4°, when 
separation into two layers takes place. Between the limits 60'1% and 
11*6% of phenylhydrazine, the m. p. remains constant at 19*8° On 
addition of more water, the liquid becomes homogeneous, aod the 
hydrate separates out until the eutectic point (hydrate + water) is 
reached at -‘0:7®. Ice then separates from this temperature to 0°. 
The shape of the melting-point curve of the hydrate indicates lliat it is 
gradually dissociated in the fused liquid. 

A mixture of 30% of phenylhydrazine and 70% of water, wbieh has 
been made homogeneous by warming, becomes opalescent on cooling to 
57®. The opalescence increases as the temperature falls, and at 55“ 
the liquid becomes suddenly opaque and separates into two layers. 
All mixtures with compositions approximate g to that of the critical 
mixture exhibit these opalescence phenomena. 

When a mixture of about 33% of phenylbydrazine and 67% of water 
is made homogeneous by warming to 60 — 65®, agitation produces 
considerable foaming. This foaming vanishes at 55®, its disappearance 
coinciding with the appearance of two layers. On cooling to 45°, the 
heterogeneous liquid regains its property of foaming, and retains it te 
about 10°, when the hydrate crystallises out, yielding a thick deposit 
full of air bubbles. All mixtures containing 40% to 15%ofphfcnyb 
hydrazine exhibit this phenomenon. Mixtures with about 109% 
and also 40 — 60%, of phenylhydrazine do not foam in the heteiogeneous 
region. 

For mixtures of phenylhydrazine and water, the liquid and vapour 
curves do not approach at the concentration of the hydrate, indicating 
complete dissociation of the hydrate in the state of vapour. The 
•gmrvM also indicate that the principal product of the initial part of the 
^^^^lation is water, the b. p, of the residual liquid only rising slightly. 

most of the water has passed over, the b. p. rises rapidly to that 
pffhenylhydrazine. 

The densities of mixtures of phenylhydrazine and water give do 
indication of the formation of a hydrate. A. J. W, 
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Influenbe "of ■ the Solvent on’ the RoniHhm„.v. n ^ 

to ^sAEMand r. Bkxekowskv chm &rmo*' 

The “d Trachoniotowsky. this vol ’ 

^„eousmaanitol,aDd 23_7% aqueois gl^cero® therelults, togetherwfth 

the values of r, for the difEerent solvents, being as follonrs ; 

•Water 

]0% manuUoI solution . n no? ^ 

glycerol J.36 

The value of A' j, hence practically independent of the solvent in 
. spitn of the considersable variatmn of thra I,; -x / 

Abstr,, 1904, ii, 715). I^^as, 

Similar measurements were made of //v r n 
2AgCN + KBr r K Ag(ON), + AobV I t v 

various alcohols, the results being as follows : 'I"®”'"’ solutions of. 

A'. 

•‘solution c.o 

20% erythritol solution 5-0 “’J" 

C0% methyl alcohol sohulon ... y-jr, 

Here, again, ho relation exists between /{■ and i;, T. H P 

Icflt’ nee of Insoluble Salts in Equilibria T m' * 

(/. /fuss. OV.ys, C/«m. .Voc., 1910, 42 536-537 TIa 4 f 

Laachtsohenbo (Tran,. Clmu .W A7mrfo/kiu,,“S^36 
part 21), the course of a reversible heterogeneous jv'-ioMnii'in o cni I 
IS influenced distinctly by the degree of solubility of sparingly solXe 
^Itsand by a change of this solubility in relation to changes in com 
fo ition and concentration of the liquid phase of the ay,^em The 

authors results (Abstr,, 1909, ii, 866; this vol ii 4.00 ./j ^ a- 

abstract) give no indication of any such influence, ^ 

Free Energy of Chemical Action in Mixtures of Wati.. 

■~d £-consTan “ A' ' 

KBr-*lf 4 „/nw? ‘ A o reaction 2AgCN+ t; 

non LctLl * ' ^'1. “rnd in aqueous solutions of various 

ylectrolytes, and have calculated the corresponding values of the 
■t If ‘ by imxins of the eq«atinnVA = Ayiogff 

the fiv ^"g^ther with those of ,, are given in 

wists betifn the’vS'”^ relationship of a general character 

4 for a rea^Inlf I*' any solvent and the values of K and 
a reaction taking place in that solvent. 


Water 

10'5% inaunitnl wflution 

g'yceiol solntioii 

glycerol solution 

Krt glycerol soliiiioD 

50 -0% acetone solution 

75 0% methyl alcohol solution.. 


K. 

A. 

JJ. 

81 

12/0 cfils. 

10 

6-6 

1121 „ 

r'86 

65 

mo „ 

1-S 

9-3 

1322 „ 

1*95 

11-5 

UoO „ 

5 -.5 

6-9 

1146 „ 

1-25 

210 

1798 „ 

0’86 

41—2 
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*! ,Tlie empirical formula, 4 = deduced by Pissarjewskv 

^aiid Levites (Abstr., 1908, ii, 570), is found to be inapplicable in thig 
-instance. There exist, however, indications of an empirical relation 
between A and iq for a particular ^up of solvents, such as aqueous 
solutions of glycerol, probabfy owing to the formation of^a definite 
compound between the solvent and the solute. The fact that the 
reaction proceeds in either direction more slowly in 50% acetone 
or 74% methyl alcohol than in 50% glycerol is also a probable 
indication of the formation of compounds between the ions of the 
dissolved compounds and the molecules of the solvent. T. H. P. 

Equilibria in Ternary and Quaternary Systems in which 
Two Liquid Layers Occur. P. Pontein {Zeitsch. physikal. Ckem 
1910, 73, 213—251). — ^The data required for the construction of the 
complete equilibrium diagram for the system amyl alcohol-ethyl 
alcohol-water-sodium chloride have been determined, and some 
measurements have also been made with methyl instead of ethyl 
alcohol. 

The equilibrium between the liquid phases in the system amyl 
alcohol-ethyl alcohol-water has beeu determined by solubility 
measurements according to Alexdefi’s method, and from the results, 
the binodal curves for 0®, 15*5®, and 28® are constructed in the usual 
way. It can be deduced from the graphic representation that when 
ethyl alcohol is slowly added to a satumted aqueous solution of amyl 
alcohol at 0®, a separation into two layere at first occurs, but later the 
mixture becomes homogeneous ; at 15’0° and 28® no separation occurs, 

hese conclusions have been confirmed by experiment. 

The position of conjugate points on the diagram has been determined 
by the separate analysis of two layers in equilibrium. The special 
methods used are fully described. The critical solution at 155 ° 
contains 20% of amyl alcohol, 27% of ethyl alcohol, and 58% of water; 
at 28® it contains 20% of amyl alcohol, 25% of ethyl alcohol, and 
55% of water.' The composition of the critical solution can also be 
derived from the distribution coefiicients of the components. 

Similar experiments have been made with methyl alcohol instead oF 
ethyl alcohol, and the corresponding binodal lines for the two systems 
are compared. 

As regards the equilibrium water-amyl alcohol-sodium chloride, a 
number of conjugate layers were prepared at 28® and analysed. In 
the upper layer, which consists of a saturated solution of water m 
amyl alcohol, very little sodium chloride dissolves. 

A number of solubility determinations were also made at 28® with 
the four components in order to fix some further points of the complete 
equilibrium diagram. The results are also given in tabular form. 

G. 8. 

Rate of Decomposition of Barium Ethyl Sulphate in Acid 
and Alkaline Solutions at Different Temperatures. Kobert 
' Kbbmann {Monatsh., 1910, 31. 165— 176).— The reaction between 
barium ethyl sulphate and water may be represented by the equation. 
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Ba(S 0 ,Et )2 + 2^0 = BAS 0 , + H^O, + 2 Et 0 H ( 1 ). but the sulphuric 
ftcid thus formed reacts with more of the barium salt TT SO a. 
Ba(SO,Et), = BaSO, + 2HEtSO, ( 2 ), so that th? tot J t 

2Ba(S0,Et), + 2n,0 = 2BaS0, + 2Et0H + 2HEtS0, (3). But “ 0 ^- 

d,t.ou to this the ethyl hydrogen sulphate is slowlV decomposed by 
the water, gelding ethyl alcohol and sulphuric acid%he latto then 
reacting with the barium salt, HEtSO,+ H,0 + BafS0 Etl -Batin ^ 
EtOH + 2HEtSO, (4). " " 2^1 + J5a(BU,Et)2 = BaSOj + 

’?o If the barium salt with pure water and 

T h“”* of hjdrocblorie acid has bLn determined 

a 65 and 66 by weighing the amount of barium sulphate formed 
a er given intervals of time. The curves show that wHh ^- 67^0 
‘ decomposition is more rapid than with water, but that ^ 

wdh 0 5i7-aeid the rate of decomposition is considerably slower th^^ 
when water alone is nsed. This may be duo to the faet that tte: 
reaction represented by equation (3) is retarded by the present 
of hydnons whereas the reaction (4) is accelerated by hydr^^ 
Wi h very dilute ncnl the rebirding action is the more prononnc^' 
but with more concentrated ac d the acceleratinv k 

mi. b, .b, bb.. £ “z:: 

position 18 less the more concentrated the solution 
Similar experimente have been made with standard solutions of 
sodium hydroxide The sodium ethyl sulphate formed is stable! aud 
m not nydrolysed to any appreciable e.xtect by tbe alkali The 

hTX inlaT' ' fr and 

tt a ka i A proportionally to the concentration of 

tte alkali. At the beginning, the reaction is practically unimolecular 
but the value of A diminishes as the alkali is used up. J J S ' 

Keneto of the D^ompoaition of Quaternary Ammonium 
&lte n Chloroform Solution. Edgar 4VeDEKi»E and F PaschS 

ifrf’sfirTL r-; 

f th, tvoe V immonium salts 

he type NE^X, where X represents a halogen atom, decompose 
111 chloroform solution according to tho equation NE,X = NE +EX 

.“‘nr'iasesomowliat during the reaction, and are 
to bfd™ To m iT T ““'^'‘‘ratioD. This is now shown 

lirinn f 11 ,"' ‘’‘’"I'’® molecules in chloroform 

solution ; only the simple molecules undergo decomposition. 

Ihe experiments were made with propyl- and allyl-phenylbenzvl 

r&dTr;™ “f po&ZTt 

measurement! ho!" 'ief«™iiied from tho results of distribution 
a coriecri™ h^- r ^ ®''’®™f®rm at 25“ in the usual way 

partly ouTsed !® "" the fact that the salts am 

mentioned w.pt th!‘’“T" 1 “'?• rrith the last- 

mined in ^ J molmular conductivities of tbe salts were deter- 

The 1 “ *^®®fate alcohol) at 25°. 

inished by addition of the corresponding nitrate. G. S. 



' ■p^iysiB in HeterogenedOfl 'S^litisma^The Kquilibnum 
|r?‘‘ + H‘ ~ Ti'^ + H, and the fieaotion HOS + 2Hj » CH,-1}H 

^BNBY G. Denham {Zeiladt. phtjaiial. Ghtm., 1910, 72, 641—694) fj 

#aB been shown by Diethelm and Foerster (compare A.bst^,, 19u8 ii 
360) that in sulphuric acid solution there is an equilibrium between 
^tervalent and quadrivalent titaDiiim, represented by the equation 
^ Ti"" + H, and that in the presence oE platinised 
^platinum the equilibrium can be reached from both sides. The 
position of the equilibrium under varying conditions and the kinetics 
of the two reactions have now been investigated by the author. 
catalyst, platinised platinum net in the form of a cylindrical stirrer 
driven at constant speed, was used. Except when otherwise mentioned* 
the solutions contained excess of sulphuric acid ; in the majority of 
cases the acid was normal. 

The position of the equilibrium depends on the pressure of the 
hydrogen. At 638 mm. pressure and 25”, the equilibrium mixture 
contains about 38*7% of quadrivalent titanium; at 416 mm., 43‘5%, and 
at 209 mm,, 61'1%. Eise of temperature also favours the production 
of Ti *'** ; at 35® the equilibrium mixture contains 42%, and at 45® 49%, 
of quadrivalent titanium. 

The reversible reaction.'^, ZT + were followed by 

measuring the rate of the appearance and disappearance of hydrogen 
Respectively, and, apart from some initial disturbances, are both 
unimolecular. Variation of the hydrogen pres-sure between 10 and 
76 cm. had practically no effect on the reaction velocity. The 
temperature-coefficient of the reaction-velocity is only 1‘29 for an 
increase of 10®, and for this and other reasoos, the conclusion is drawn 
that the speed of the reaction is determined by the rate at which the 
reacting substances diffuse to the platinum surface. 

When the position of the equilibrium is determined from the 
amount of hydrogen absorbed instead of by the more trustworthy 
method of titration with permanganate, different results are ohialned, 
and it is suggested that the excess of hydrogen taken up is due to the 
presence of higher compounds in which the titanium is quinquovaleut 
or sexavalent. 

The rate of the reaction when titanium chloride and hydrochloric 
acid is used is very nearly the same a.s with the sulphate, but the 
position of equilibrium in the two oases is different. In A7hhydro- 
chloric acid the equilibrium mixture contains 53%, in 2V'acid about 
26*6%, of quadrivalent titanium. 

' Hydrocyanic acid does not retard the action of platinum in this 
case, but in acid solution under the conditions of the experiment is 
completely reduced to methylamine. 

In connexion with the conclusion that the speed of the reaction is 
determined by a diffusion process, the general question of reaction 
velocities in such heterogeneous systems is discussed, and it w 
suggested that the high concentration of the reacting substances on 
the surface of the platinuni, due to adsorption, is of considerable 
importance in this connexion (compare Nernst and Brunner, Abstr., 
1904, ii, 315; Sand, Abstr., 1905, ii, 233; Senter, ii, 377, 379; 
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Teletoffj ^bstr., 1906, ii, 95 ; Bayliss, Abstr;, 1906, ii, 344; Lewis, 
1909, ii, 383). as. 

Specific Stereochemical Behaviour of Catalysts. KAsiaiJf 
FaJANS [Ztitsch. phynikal Chm,., 1910, 'ra, 25 — 96), — Part of the work 
described in the paper has already been published (compare Abstr., 
1908, ii, 268). The rate of elimination of carbon dioxide from the 
optically active camphorcarboxylic acids has also been -studied in 
acetophenone solution in the presence of a number of alkaloids. With 
quinine, the ^-acid decomposes 46% faster than the (f-acid, and with 
quinidine, the t^-acid decomposes 46% faster than the /-acid. The 
differences between the rates of decomposition of the two acids in the 
presence of other alkaloids are less pronounced. 

The fact that the rate of reaction of the free acids is much less than 
when bases are added is ascribed to salt formation, the salts being 
decomposed much more readily than the free acids. There is evidence, 
however, that in some cases salt forroation is not complete, but an 
equilibrium exists, represented by the equation: C'baee/^ttcid/C'sait ' 
A, and some of the deviations from a simple uDimolecular reaction 
are thus accounted for. The temperature coefficient for 10° for the 
reaction between 80° and 90° is about 3T in water, benzene, and 
acetopbf'uone. The velocity of decomposition of the inactive acid in 
the absent^ of a base is about 3% less than that of the active acids, 
indicating the presence of a small proportion of the racemic acid. 

A few preliminary experiments with bromooimphorcarboxylic acids 
show that the rate of decomposition in the presence of an equivalent 
amount of quinine or quinidine is about two thousand times greater 
than that of the free acids under equivalent conditions. 

The optical activation of ’inactive camphorcarboxylic acid has been 
brought about by heating with quinine until partial decomposition has- 
occurred, and then interrupting the action. As anticipated, the 
unchanged acid was slightly dextrorotatory, the camphor formed 
slightly Ifievorotatory. Corrospouding results were obtained with 
quinidine. 

Bodenstein {Ziiisdt,. Elektrochem.j 1909, 15, 394) has pointed out 
that the acceleration of the decomposition of an acid by addition of a 
base, resulting in salt formation, can scarcely be regarded as an 
example of catalysis, but the author points out that it is in accordance 
with Ostwald's dednition of a catalytic action, the base in this case 
remaining unaltered at the end of the experiment. 

The theoretical bearings of tho results, more particularly with 
reference to asymmetric 8yntliese.s by catalysis, and to analogies with 
the specidc action of enzymes, are discussed in great detail, with 
numerous references to the literature of the subject. The specific 
behaviour of the enzymes to optical isoinerides is only quantitative 
m character, as the capacity to combine with an enzyme is not confined 
exclusively to one of the optical antipodes. Suggestions are made tc 
account for the peculiarities in the synthetic action of enzymes on the 
sugars. G. S. 



U. eto. C ABSTRACTS OP'^CHEMIOALftAPERS. ' 

Atomic Weight Accurately a Function of the Volution of 
^deal Space-Symmetry Ratios. Newman Howabd iV'eujs 

1910, 101, 265). — A restatement of views expressed previously 
reference to the connexion between atomic weight values and certain 
geometric ratios (compare this voL, ii, 490). H. M. D 

V The Periodic System. A. Vosmaeh (Ohm. WAnUlad, 19]o 7 
483 — 484). — A criticism of the periodic table, pointing out that it 
does not indicate any relation between atomic weights and electrical 
conductivity, melting point, hardness, or changing valency. 

A. J. W. 

Radius of the Sphere of Action of a Molecule. R. D. Kleeman 
{Phil, Mag.j 1910, [vi], 19. 840 — 846). — The radius of the sphere of 
action of a molecule is deduced by means of theoretical expressions 
from the surface-tension of the liquid and the latent heat of evapora- 
tion and their change with temperature. Values of the former are 
obtained from the work of Ramsay and Shields, and of the latter from 
that of Mills. The results for a number of carbon compounds indicate 
that the diameter of the sphere of action is very nearly of the same 
magnitude as the distance of separation of the molecules in a liquid. 
It is further deduced that the factor expressing the variation of the 
diameter of the sphere of action with temperature must have the 
same value for all liquids at corresponding states, and that the values 
of X/pZi (X is the surface-tension, p the density, and L the latent heat 
of evaporation) for all liquids at corresponding temperatures should be 
constant, and are approximately so. F, $, 

Experimental Illustration of the Law of Multiple Propor- 
tions. Joseph H. Kastle CAem. 1910, 43, 553— 556),— 
The following is recommended as a lecture experiment to demonstrate 
the law of multiple proportions. Finely-powdered cuprous chloride 
(O’l — 0’25 gram) is weighed in a porcelain boat, which is afterwards 
placed in a combustion tube and heated in a gentle current of chlorine 
until the weight is constant The boat is allowed to cool to a certain 
extent in the stream of chlorine, and is then transferred to a weighing 
bottle, which is allowed to cool in a desiccator and is afterwards 
weighed. The anhydrous cupric chloride is- dissolved in water, and 
the copper estimated either by electrolysis or by precipitation with 
zinc. It is found that the conversion of the cuprous chloride into the 
cupric salt and the weighing of the cupric chloride can be completed 
and the estimation of the copiicr begun in one hour. The estimation 
can be finished and the copper weighed at the next lecture. E- G. 

Clearing of Emulsions. Richard Fanto and Milan J. Stritar 
(/. p-. Ghem., 1910, [ii], 81, 564—568). — In this preliminary 
the authors describe a method whereby emulsions can be electrically 
cleared. With a continuous current (at 220 volts and a lamp resist- 
ance) the two wires, touching below the surface of the emulsion, are 
moved about in the liquid, which is thereby cleared. When a spark 
discharge is employed, one terminal of the induction coil is connected 
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0 a wire round the neck of a separating-funnol, the edge of which is 
moistened with water or other conductor ; the other terminal is con- 
nected with the loop of a wire pacing through the cork closing the 
funnel and dipping into the emulsion contained therein. C. S. < 

Ultra-flltration. I. J. J. Buvterdyk {Ohm. Weekblad, 1910, 7, 
156-431).— An account of previous work on filtration under pressure 
through porous clay saturated with gelatin or silicic acid. The author 
finds that a freshly-prepared solution of hiemoglobin is kept back by 
a 4 ^-gelatin filter, but not after some days. Another filter retained 
htemogldbin in serum, but allowed hiemoglobin from the alimentary 
canal of the leech to pass. A 5%-gelatin filter retained hiemoglobin, 
but not the alkaline hmmatin derived from it. Serum-globulin con- 
taining of sodium chloride is kept back by a Sl-tilter, the ultra- 
filtrate containing 0 67% of the chloride. When this globulin solution 
was diluted so as to conUin 0-25% of salt, the ultra-filtrate contained 
m%. At a dilu ion of 0-12j%. the ultra- filtrate contained the same 
proportion (0'125%). ^ j ^ 

Autonaatic Washing Apparatus. Ach. GHiaouE (Bull Soc 
Bd, 1910, 24 223-224).-The apparatus oonsfstl of thTee 
parts, nimely, a large Mariotte’s bottle containing the wash-water a 
funnel containing the substance to be washed, and a second funnel ‘ 
situated jelow the first and containing a .siphon fitted into the neck. 
The porter limb of another siphon tube reaches to the bottom of the 
Mariotte bottle, the longer limb ending a few millimetres above the 
opening of the siphon in the lower funnel. The side tubulure of the 
Mariotte bottle is fitted with a tube which opens on to the first' 
funnel. 

The action is as follows : wash-water runs on to the first funnel 
rom the side tube of the bottle. The filtrate runs into the lower 
tunnel aiid, as soon as it rise.s to the level of the siphon tube from the 
Mariotte bottle, air is prevented from entering the lattor, and the flow 
of wash-water is stopped. The filtr.ite finally rises above the level of 
the siphon in the lower tunnel, which immediately empties itself thus 
again admitting air to the Mariotte bottle .md allowing more wash- 
water to flow into the first fimuel, and so on. T S P 

Improved Siphon. C. A. Jacobso.v and S. C. Dins-moue [J. Amer. 
em. &c , 1910, 32, 810— 8I1)._A siphon is described, consisting of 
pipette bearing a side-arm from the bulb, which is bent parallel to 
iu*" containing the liquid to be 

Aif/I « • \ '■ubW bulb 13 attached to the upper end of the pipette, 

i eTd' * ap.'ingclip is fitted to the 

rerOv r ' ■ -7® compressed, and the clip is closed. On 

SL pressure on the bulb, liquid is drawn into the 

Sri “a ''‘P “t' The appa- 

«tractiorwrih“'“'^ -m 'specially adapted to cases of 

the “ “"'I 'S also useful for decanting 

tbe precipitates. It is very convenient for 

ration of coUoidal solutions, and. in such cases, the flow through 



“ regulated by means of a efip^bf wS & bold the 
pip open 80 that the rate of flow through the siphon is ecmal f i “ 
fthrough the filter. ^ ™ ‘l'« 

£ • . G. 

; Apparatus for Drying Flasks, etc. C'HiRiJs BasaEvjnE 
tllKSTON STEYENSoif (/. AiMT. Clu>m. Soc., 1910,32, 650— 65 “ 

jte entering a vertical tube near the bottom is heated by a 
jplatlnum wire wound round an inner porcelain tube at the too of 
•apparatus The hot air which streams out from small apertures i 
top dries the flasks, beakers, test-tubes, etc., placed over the hK 
Electacity is the source of heat employed. The platinum wire irti ' 
coil IS of three different diameters, the thinnest at the lowest part m l 
the thickest at the top of the coil ; by this arrangement the coil vlo». 
with nearly uniform brightness throughout its length. L. de g * 

_ An Automatic Toepler Pump Designed to Collect the Gas 
froin the Apparatus being Exhausted. Bertium D 
(Phil. Mag., 1910, [vi], 19, 86;( — 868).— A modified form of Toenler 
pump which can be automatically worked by a water pump for a loov 
period, and enables samples of the extracted gas to be obtaieed when 
desired, whilst if needful, the whole of such gas can be collected for 
examination. on 

, r. 8. 7 

Preparation of Illuminating Gas as a Lecture Experiment S 
N.oolae Tech; (CUm. Zdl., 1910, 34, 523).-The upper end of al 
LaudsiedI spiral glass condenser (B) is fitted with a cork carryings 
glass tube {C) holding a fish-tail burner. Tbo lower end of tlie con- 
denser is piolonged by fusing to it a T-piece having a short side-atm 
To the latter is attached a hard glass test-tube (A) packed wiili smsil 
pieces of coal or wood. The remaining free end of the T-piece is fitted 
with a cork carrying a test-tube {D). On heating A, coal gas, water 
vapour, and tar are produced. The tar condenses in /?. The water 
vapour is condeu.sod in B, and also falls into D, whilst gas issues through 
C and may bo burnt. p A, H 


Inorganic Chemistry. 


Solidification of Fused Sulphur. Albert Wioand [Ztitsuk 
phynhd. Chem., 1910, 72, 752 — 759). — The author (compare Abstr,, 
1908, ii, 677 — 800) and others have assumed that when a homogeneous 
fluid mixture of S,, and S,, is allowed to cool, Sa (crystalline sulphur) at 
first separates pure from the liquid, whilst Kruyt (Abstr., 1 909, ii, 80i) 
has suggested that mixed crystals are formed. The author now shows 
by mimoscopic observations of very thin layers of solidified sulphur 
that his fiMer assumption js justified. Th^ paper is illustritcd by 
microphotographs. G. S. 
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Elastic Sulpbur Besembliog India Bubber. B P. you 
^KisiA-ajr (/. Phy%. Chm.. Soc.^ 1910, 42, 474—476, Compares 
y^isYol-i sulphur afe above 400° is poured in a thin 

stream into liquid air, it is obtained in the form of a thin thread of 
diameter 0’6 — 1 mm. When removed from the liquid air, this thread 
is quite hard and brittle, but, when the temperature rises somewhat, 
it assumes extraordinary elasticity. This sulphur has a polished 
surface, and appears pale grey in reflected light and pale yellow in 
transmitted light, being completely transparent and without sign of 
pj^Bcence. The maximum extension of a thread about 1 mm. in 
diamete^ is approximately 5*5 times the original length, and if the 
extension is less than the maximum, the thread is able to return 
almost to its original length. The elasticity is lost in about half an 
hour after thread is removed from the liquid air, the sulphur 
then becoming plastic and remaining so for about twenty-four hours. 

T.H.P. 

Electrolytic Oxidation of Sulphurous Acid in Aqueous 
Solution. ARTUua Fischer and G. Delmarckl [Bull. Soc. chhn. 

1910, 24, 236 — 237). — A divided cell was used, the cathode, a 
iiiukel cylinder, or else a platinum spiral being contained in a porous 
cell. The anode was a cylinder of platinum gauze, and surrounded the 
porous c jli the area was 140 — 150 ?q. cm. The catbplyte was a 
Eolution cither of sulphuric acid or of sodium sulphite, the auolyte 
being an aqueous solution of sulphur dioxide, varying in concentration 
from 1 to 5%. In most cases the strength of current was 1 ampere. 

Catalysts, such as copper acetate, do not increase the yield of 
sulphuric acid, since the platinum of the electrode acts as the catalytic 
agent. Better results are obtained with low than with high con- 
ceutrations of the electrolyte. When oxygen begins to be liberated 
at the anode, there is a sudden drop in the current strength. 

T. S. P. 

Degree of Ionisation of Sulphuric Acid in Mixtures ol 
Alcohol and Water. Kobert Kremakn and Walter Beassert 
[MoniUgh., 1910, 31, 195 — 200). — The degree of ionisation of sulphuric 
acid in various mixtures of alcohol and water has been determined by 
the electrical conductivity method. 

As a rule, the ionisation increases with rise in temperature, except , 
ia the case of very dilute solutions and of solutions containing much 
water, when it diminishes with rise of temperature. The latter may 
be due to experimental errors, and in no case is the effect of tempera- 
ture marked. 

Three curves are given showing the relationship between the degree 
of ionisation at 0° and the concentration of the acid for the three 
mixtures containing 0’8%, 6*2% and 15’4% of water. 

With dilute solutions up to 0’5 mol, per litre, the alteration of the 
louisation with the water contents is quite normal, for example, shows 
a gradual increase as the amount of water increases. W ith more 
concentrated solutions (0*5 — I’4mols.per litre) it is found that the 
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SiolntioM containing only 0 - 8 % water have a higher degree of ionisation 
- than those containing 6 ' 2 % of water. 

I: Curves are also given showing the relationship between degree of 
flonisation and amount of water present for solutions containing 
i respectively 0-2, O'S, and 1-0 mol. of acid per litre. 

With the I'O mol. solution, the addition of water first diminishea 
, and then inoreasea the degree of ionisation. The somewhat abnormal 
values obtained when only small amounts of water aro present are 
attributed to the existence of a hydrate, HjSOj.HjO. d. J, g 

Atomic Weight of Tellurium. Willy Marckwald an^ a. 
PoiziK {Ber., ,1910, 43, 1710— 1721).— from determinations of 
the jloss of weight of telluric acid when converted into tellurium 
dioxide, Marckwald has previously deduced the atomic weight of 
tellurium to be 126'85 (Abstr., 1908, ii, 33), which number is con- 
siderably lower than that usually accepted (127’5). The authors hays 
further investigated the matter, using as the materia], tellurium 
dioxide prepar^ from telluric acid, which bad been recrystalliscd 
several hundred times. The tellurium dioxide was analysed volu- 
metrically, being oiidi.sed to telluric acid by potassium permanganate, 
and the excess of the latter determined by means of oxalic acid. The 
reaction was carried outeither by Brunner’s method (Trans., 1891, 59, 
250) in alkaline solution, or by Gooch and Howland’s method (Abstr.,: 
, 1895, ii, 30) In acid solution. The method of Norris and fay (Abstr, 
1898, ii, 404), in which the excess of permanganate is determined 
iodometrioally, was also used, being modified, however, by theaddition* 
of sodium acetate in order to prevent the reversible reaction between 
telluric and hydriodic acids taking place. The method of Gooch and 
Peters (Abstr., 1900, ii, 45) was found to be unsatisfactory. ^ 

The mean result for the atomic weight of tellurium is 127'61. 
Marckwald’s abnormal results (foe. cit.) are accounted for by assuming 
that the telluric acid (H.jTeO, + 2 H 5 O) used contained a small quantity 
of a higher hydrate in solid solution. 

The authors have not been able to obtain satisfactory results with 
the method of Baker and Beunett (Trans., 1907, 91, 1849), in which a 
mixture of tellurium dioxide and sulphur is heated in a curient 
of nitrogen, whereby the dioxide is reduced to tellurium, and the 
sulphur oxidised to dioxide. It is shown that some sulphur tnoxide 
is also formed. This formation of sulphur trioxide may account for 
the bad results obtained by Beraclius in the determination ol the 
atomic weight of arsenic by making use of the reaction ; 

2As,03 + 9S=3AsjS3 + 3S02. T. S. P. 

[Methods of Demonstrating the Properties of Uquid Air ; 
the Collection of Atmospheric Nitrogen ; and the Aohon or 
Sodium on Water.]. H. Kebbnstorfp {Zdlsch. Bhjsik-'Mw- 
Unterr., 1910, 23, 28—32, 39—40, 43 — 44).— An account of methoas 
employed by the author for demonstrating the properties “ “9™ 
air ; collecting atmospheric nitrogen by passing air oyer ea « 
magnesium with formation of magnesium nitride ; and a s c 
with description of the action of sodium when placed on wet b 0 g 
•paper under a bell jar. F. M. G. H. 
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Compounds of Nitrogen with Metals and their ' 
fttability in the Light of the Periodic System. Fbanz Fischer 
and Fritz Schhoter ( B ^ r.y 1910, 43, 1465 — 1479). — The method 
ged was the formation of an arc between a silver anode and a 
cathode of the metal to be investigated ; the electrodes were immersed 
in a mixture of 90% argon and 10% nitrogen. The nitrides are 
formed by the interaction at high temperatures of the metallic vapours 
in the arc with nitrogen, and are preserved by the sudden cooling in 
the liquid gases. , , . 

'Ebe nitrides obtained were those of sodium, potassium, rubidium, 
cadmioiu, indium, thallium, load, arsenic, antimony, tellurium, 
manganese, zinc, mercury, tin, and bismuth ; of these, only the last five 
have been prepared previously. They are all true nitrides, and not 
derivatives of hydrazoic acid. They were never obtained quite pure, 
in inoBt cases being contaminated by excess of the disintegrated metal 
and thereby coloured black. In the case of antimony nitride, evidence 
was obtained that it has the formula SbN. In all cases treat- 
ment with acids gave ammonium salts, no hydrazine salts or such like 
being formed. 

The nitrides of metals with high atomic weights, for example, those 
of cadmium, mercury, lead, and bismuth, are explosive. The others 
, decompose on careful heating, either with a slight puff, or else 
quietly. ^ ... 

With un arc discharge in gaseous nitrogen, zinc, cadmium, lead, » 
bismuth, and nickel do not form nitrides. Tin and antimony give 
only traces of nitrides, whereas mangaue.se readily forms the nitride 
(compare Arons, Abstr., 1900, ii, 143). 

With the excepbiou of the first group of the Periodic System, where' 
exceptions occur, the left-hand columns of each group contain only 
metals which form nitrides stable at room temperature ; the right- 
hand columns contain only metals which give nitrides that are 
unstable at room temperature and are decomposed either by shock or 
by heating. Gold, nickel, cobalt, and the platinum metals do not 
appear to form nitrides. T. S. P. 

Solid Hydrates of Ammonia. II. Frank F. Rupert (/. 

C/iem. Soc., 1910, 32, 748—749), — In an earlier paper (Abstr., 1909, 
ii, 726) the freezing-point curve was given for the system ammonia- 
water which proved the existence of two hydrates: NH 5 j,H 20 and 
2NHg,H20. The work has now been repeated with additional 
precautions to ensure accunicy, ani! the results of the previous work 
are confirmed. The eutectic points are : H 2 C)“NHg,H 90 (not 
determine^; NHg,H2O-2NH3,H,0, -87°, with 56*5% NH^; and 
SNHg.HjO-NHg, - 94°, with 80% NH,. E. G. 

Hydrazine Silicofluoride and Hydrazine Titanofluoride. 
Erich Fhler and E. Schott ( J . pr . C / wn ., 1910, [iij, 81, 552 — 656, 
Compare Abstr., 1908, ii, 1029 ). — Hydrazine silicofium'idey 
(N.,H,)H,SihV 

in. p. 186° (decomp.), is precipitated by the addition of alcohol to a 
•fixture of equal molecular quantities of 60% aqueous hydrazine 



wte i^nSflaoMTaciar 

lyields silicon tetraHaorida and hydraaina dihvdrofluorid» iTl 
^1891, 263) when distilled in a Tacnum. 

titanojlmrUe (l^H,),Tif;„2H,0, is prepared by dissoIvi„ 
ititaDium dioxide in cold fuming hydrofluoric acid inthepr— 

I required to form titanofluoric acid, adding 50% aqueous ' 

' hvdrfli.A iiTtftl flia mivf.tnrw „ii ir_. ... .1 . ' 


K j I “uuiug uu^ aqueous hvdr3«« 

: hydrate until the mixture is just alkaline, and evaporating tb» „ 
solution in a vacuum over sulphuric acid. “ n 

, Oximsing Action of Ultra-violet Light on Gases n 
oxidation of Oxides of Nitrogen and Sulphur 
Beethelot and Henri Gaudechon (Compt. rend., I'gjo 
1517-1020. Compare this vol., i, 349).-Nitrogen and 
not combine under the influence of light from a quartz-mercurv lam! 
Nitrous and nitric oxides are decompo.sed into their elements 
each case a portion of the gas unites with oxygen to form liii.1,1! 
fasMon ^ oxide and oxygen behaves in a simi^ 

When 2-38 c.c of sulphur dioxide were exposed over mercury for! 
three hours to the action of the lamp (110 volts), a contrantiou „1 
0 8 c.c. was observed, and the mercury became eiicru.5ted with a 
sulphate, sulphur being deposited on the sides of the tube. A mixtiira 
of sulphur dioxide and oxygen behaved in the same way, sulphur 
being deposited, although oxygen remained in exccs.s. W. 0. W, 

Application of the Laws of Batectios to Definite Ohemicsl 

lai’n^Ao^ilfo ''^■‘S''-iefe (J. Jiuss. Phys. Ckm. Soc., 

1910, 42, 428— 434).— The author has applied Flawitzky’s law con- 
cerning eutectic alloys (Ahslr., 1906, ii, 152) to the following cases „f 
deonito chemical compounds. 

number of polymeriiles. As.suming that 
represents a eutectic compound of the two neighhourio. 
polj^ides^: (PNCy, + (PN0y, = 2(PNCy„ th6equkn«.= 

Vpitfjr,/ a/jd/ji; ^loc. cit.) gives the value 0-9553 instead of 1 for 
he ratio between thenumberof mols. of ( PN Cl^), and (PN01 ,)b present in 
the eutectic TOmpound (PNCI.j) 5 . The above equation give.s the ra. p.’s 
'VVPI \ '■^specMvely for the unknown polymeridea (PNCy, and 

(2) Flawitzky s equation U also in agreement with the view tkt 
18 a eutectic compound formed from and I2 according to the 
equation; 21 = 2PI2, the two constituents being polymerised tn 
/ © ^me degree. feimiJar agreement is found for the cases represented 
3y the equations : (3) 2NS + 38 = ^28^ the components being equally 
solymerised ; (4) N2H^ + H^0 = N^H^,H20, the components being 
wlymensed m the ratio (H20)2 : Ng H ^ ; (5) Asig + 21 = Asfj, where the 
'elacive polymerisation of the constituents is represented by 

(Agl^)^ . . 

6)^ Te+TeCl^ = STeCl^, the relative polymerisation being 
(Te}2:(TeC]4; 

SbIj + 2I = Sbl5, constituente being polymerised in the eutectic | 
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; Ifiseviderit tBat if aiscuii; auu antimoDy 
tri iodides Tom a eutMtie alloy, the latter should contain them in the 
proportions (Asrj)^ ; (Sbl^) ; (8) + SPClj = 3PSCL, where the 

relative polymerisation of the components ia represented by * 

T. H. P. 


" The Beoiprooal Transformations of Ortho-, Pyro- and 
Meta-phosphono Acids on Heating. D. Balakepp {heitscL 
C/iem., 1910, 67 234-241 .-I'he formation of pyrophosphorio 

acid as the first product of the dehydration of orthophosphoric Mid is 
due to the presence of the double molecule (H.PO,).,, The temper- 
atures at which pyro- and mela phosphoric acid.s are formed marbe 
raised by increasing the pressure of water-vapour in contact with the 

■arid. If the temperature reMhes that at which the double molecules 

of orftophosphoric acid dissociate, the meta-aeid should be formed i 
directly without the production of pyrophosphorio acid. ’ 

The acid 13 heated in a platinum vessel, and air is passed through ' 
W apparatus, the proportion of water vapour being regulated by 
‘ (hbbling the air through sulphuric acid or water at a fixed temperature. 
With an increasing^ proportion of water-vapour, the temperature at ' 
which the pyro-acid is formed increases more rapidly than that of the 
meta-acid, but it is not found practicable to follow the two curves to ' 
their intersection, on account of the volatility of metaphosphoric acid at 
high ten.per^tures. C H D j 

n''' rtnd., 1910, 150, 

Pdl— 1S2.1 Compare Boudouard, Abstr., 1909, ii, 234).— When air 
18 passed over dry coal, free from occluded gases, at 25—30“ water ’ 
carbon dioxide, and carbon monoxide are slowly produced, the amount 
increasing as the temperature is raised. Less carbon monoxide is 
formed if the coal contains moisture. At 125°, the condensed water 
contains traces of hydrocarbons, and at 150° has acquired an odour of 
acetic acid. W. 0. W. , 

Carbon Monoxide from a Geological and 
1381 Gautieii (Oompt. raid., 1910, 150, 

'amrnt'an“m:“^ 

hvdrLT“ -j f action of heat, carbon dioxide, water, 

fe, '“'Phide cannot come from any greai : 

&xidi tf ^ hydrogen and carbon . 

act to r Whether hydrogen and carbon monoxide inter- 

nitromn^ "'hcther direct union of hydrogen and 

"hiect of “ethane and ammonia cannot be decided. With the 

in the nvrosuhT”® ™ ‘1^* '^“estioQ of whether carbon can exist 
“aniined the ‘he earth as carbon monoxide, the author has re- 
be action of heat on carbon monoxide alone. 
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J According C Deville (1864)i carbon mono J 

a bright red heat into carbon dioxide and ca 
3;i891), and also Lothian Bell (1891), found 
dioxide'waa formed, even at 550“, no trace of 
observed. Berbhelot supposed that a volatile uuu sueoxiae sneh 
tGjO, was produced. The author shows that carbon monoxide as n 
pared by Berthelot from its compound with cuprous chloride vieU 
not only carbon dioxide, but also water on heating at 820° and 125 {p’ 
Berthelot’s monoxide therefore contained hydrogen, and the carb 
unaccounted for in his experiments was probably in the form 
hydrocarbon. No suboxide of carbon of the kind which might prodn ^ 
oxalic acid, glycollic acid, or glyoxal could be detected. Deville'! 
observations of the deposition of carbon could be repeated when traces 
of organic matter or ferric oxide were present. The author draws the 
conclusion that pure carbon monoxide is not appreciably dissociated at 
the melting poiut of lava under normal pressure. R. J C 

Action of Ozone on Carbon Monoxide. P.aul CtAuaa.ivs 
(Oompt. rend., 1910, 150, 1332 — 1333. Compare Berthelot, Coimt. 
rmd., 1879, 88, 50). — Remsen and Sniithworth {Ber,, 1875, 8, 1414 ) 
were unable to detect the formation of carbon dioxide when ozone acts 
on carl»n monoxide in sunlight ; by passing the mixed gases tlironvli 
a solution of barium hydroxide, however, an abundant precipitate of 
barium carbonate is produced. The oxidation of carbon monoxide by 
orone takes place in darkness, but more rapidly in daylight. Traces 
of water-vapour accelerate the reaction. V. 0. \V. 

Preparation of Pure Argon and Nitrogen. Fbanz Fischji 
and Otto Hahnel {Ber., 1910, 43, 143.5-1442).— A special apparatus 
is described for the purification of crude argon (obtained by the action 
of calcium carbide on air : Abstr., 1908, ii, 688) from gases other than 
those of the argon group. With the exception of two iron tubes, con- 
taining calcium and capper oxide respectively, and heated in furnaces, 
the apparatus is made entirely of glass, all joints being fused together. 
Special stopcocks and stoppers with mercury seals are used, and also 
a special arrangement for connecting the glass parts with the iron 
tubes, so that no air can penetrate into the apparatus from the outside. 
The gas is kept automatically circulating round the apparatus, nitrogen 
being absorbed by the calcium, and hydrogen and carbon monoxide 
oxidised by the copper oxide ; there are the usual absorbents for 
moisture and carbon monoxide. 

The apparatus may also be used for purifying nitrogen, the culcium 
being then replaced by copper turnings. 

The density of crude argon, purified in the above apparatus was 
19‘945, agreeing with the value (19*940) obtained by Ramsay and 
Travers ; that of nitrogen was 14*018. 

During the circulation of the argon, intensive phosphorescent effects 
were noticed, being the more pronounced the purer the argon. No 
such effecte were observed in the case of nitrogen, T- 8. P. 

New Experiments on the Combining Capacity of Argon. 
Feamz FiacHEB and Feitz SchrOter (Ber., 1910, 43, 1442— HS*) — 
The apparatus used by Fischer and Iliovici (Abstr., 1908, ii, 1034: 


is partly dissociated 
rbon, ”-** 


that,, although carbon 
carbon deposit could be 
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1909) proaucEion at an arc in liquid argon has 

[jeeu imptov^ so that it is perfectly gas-tight ; it retained the highest 
facQum for forty-eight hours, and after working with it for a year the 
rgon used remained quite pure. Special arrangements .were also 
ieviaed for regulating the distance apart of the electrodes,' for under- 
cooling the liquid air used to condense the argon in such a way that 
fractional distillation of the nitrogen did not take place, and for 
maintaining an arc between metals which either did not disintegrate 
or only disintegrated with difficulty. 

Esperiments were carried out with forty-fire metals, using argon 
n\irified according to the method described iu the previous abstract, 
^ma of the metals disintegrated with the formation of a black 
powder (see succeeding abstract), but the majority did not disintegrate. 
With the exception of Groups I and VII of the Periodic Table, the 
metals which did not disintegrate are contained in the left-Wd 
column (sub-group) of each group, the metals ia the first two horizontal 
rows being counted as belonging to the left-hand column. The metals 
which disintegrated are those in the right-hand column. None of the 
metals of the platinum and iron groups disintegrated, those 
iorestigated being iron, cobalt, nickel, palladium, iridium, and 
platinum. 

When the metal did not disintegrate, the arc formed consisted of 
ineandesoent argon, and had a very high resistance ; it was, also rich in 
ulfcra-viok. rajs. T. 3. P. 

Modifications of Metals Besulting from Sllectrical Dis- 
integration in Liquid Argon. Franz FrsCHES and Fritz Scheoter 
[Bst.j 1910, 43, .1454— 1464).— When an arc discharge takes place 
between metal electrodes in pure liquid argon, compounds with argon 
are not formed. In no case could it be proved that they have a 
momentary existence, even at the temperature of liquid air. If it 
does so happen that they exist, they must be far more explosive than 
cadmium nitride. 

Owing to the disintegration, a number of metals were obtained in a 
new form. Lithium and Budiiim were obtained as brown, and 
potassium, rubidium, and cmsium as blue, relatively stable powders. 
The lithium powder had a density approximately the same as that of 
liquid argon {D = l'2); at 20*’ lithium has D=0'534, so that the 
density increases enormously when the temperature falls to - 186°. 
2inc and cadmium gave deep black modifications, which were only 
stable at the temperature of liquid air. Mercury gave a black 
nowder which dissolved in the excess of mercury when the temperature 
■ 086 . 

Copper did not disintegrate, silver only to a very slight extent, and 
lold slightly more than silver. The disintegrated gold was dark 
3rown by reflected, and green by transmitted light. 

Zinc, tin, indium, and manganese gave pyrophoric powders. Bismuth 
live a deep black powder, which gradually became grey, and at the 
JJ216 time more dense at room temperature, denoting a change from 
0 amorphous to the crystalline form. Arsenic and antimony gave 
ek powders which did not contain any of the yellow modifications, 
tol. xoviii. ii. 42 
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although the experiments were carried out under exclusion of da? 
light. ^ 

None of the finely divided powders obtained absorbed argon at 
room temperature; in the case of ainc, adsorption did not occur 
even at the temperature of liquid air. This is in marked contrast 
with the behaviour of finely divided charcoal. T. S. P 

The Liberation of Helium from Minerals by the Action of 
Heat. D. Obsom Wood {Proc. Roy. Soc., 1910, A, 84, 70— 
minerals were heated in Jena glass tubes (up to 750°) and in quarti 
tubes (up to 1200°), and the total volume of helium liberated was 
measured. For monazite very little of the helium came off when the 
temperature was maintained at 500°, but above this temperature the 
evolution was more rapid, although even at 720° it did not 
reach a limit after very prolonged heating. At 900° to 1200” the 
greater part of the helium present came off in the first day. Por 
thorianite a practical limit could be reached at each temperature 
and was found to be 0'7% at 300° after five hours, 8‘5% at 500° after 
eighty hours, 62'3% at 750° after three hundred and twenty hours, and 
the whole at 1000° after thirty hours. The laws governing the liberation 
of gas agree with the view that a small proportion ot the gas exists 
diffused through the mineral, and that most of it is concentrated in 
minute cavities within it. The pressure of helium in a thorianite 
crystal at 0°'mu8t be very great, possibly above 200 atmospheres. 

F.S, 

Crystallography of Some Inorganic Compounds. Feeruccio 
ZAMBomm {Zeitich. Krysl. Min., 1910, 47, 620— 629).— Details 
respecting the following salts are given. Potassium thiostannate, 
K,SnS3,3HjO (cubic, D” 1'847). Potassium iridium oxalate, 
K,Ir(C20^)3,4H20 

(triclinic, a: J : c = 0-7319 : 1 :0'9565 ; a = 88°.34y, /3 = 9t°30', y= 
67°1'. D*’ 2'510). Silver iridium oxalate, Ag3lr(U20,)3,3H30 (mono- 
clinic, a :4; «= 1'2760: 1 :0'8345 ; j3=114"43'). Copper dichromate, 
CuCrjO,,! or 2HjO (triclinic, a:fi;c-0'6133:I ;0’6117; a=67% 
|8= 125“14', y = Ul°26'. 11’° 2'386). Tetramethylammoniumiron nitro- 
sulphide, [Fe((NO)jS5]NMe4 {triclinic, « : 6 ; c = 0’8648 ; 1 ; 1'3125 ; 
a = 87“29|',l3-l06°7',y=93°44'. D'°2056). Tetraetbylammoniumiron 
nitrosulphide, [Fe4(N0),Sj]NEt, (triclinic, a:b\c = 1'0221 : 1 ; 1 0247 ; 
ta-85°8', |S = 97°8', y = 99°17.V'.' D’” 1 883). Glucinum sulphate, 
GlSOi,6HjO (cubic). " L. I F 

The Behaviour of Lithium towards Sodium, Potassium, Tin, 
Cadmium, and Magnesium. G. Masing and Gustav Tameaiiii 
(Mtsch. anorg. Chem., 1910, 67, 183— 199).— The alloys are melted 
in quantities of only one or two grams in Jena glass tubes, or, for 
high temperaturee, in iron in an atmosphere of hydrogen, 'winc 

does not react rapidly with lithium below 400°. The thermocouple is 
of fine wires, protected by a capillary of Jena glass. 

Lithium melts at 179®. It is only very slightly miscible at is 
melting po^nt with sodium or potassium. Glass is wetted by mo en 
lithium, but not by sodium, so that the boundary between the 
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oietals is & meniscus. Lithium and tin form three compounds : Li^Sn, 
forming a maximum on the freezing-point curve at 680° ; LigSug, 
forming a flat maximum at 465°; and Li^Sn^, reacting with the melt 
a,t 320°. The freezing-point curve of alloys of lithium and cadmium has a 
Q^imum at 541° corresponding with the compound LiCd, and a break 
at 505°, indicating a possible compound, LiCd^ Lithium and magnesium 
appear to form solid solutions, but at the temperature of fusion the 
alloys attack the glass sheath of the thermocouple. The elements of 
the alkali and zinc groups are compared with respect to their power 
of forming compounds. C. H. D. 

The Electrolytic Preparation of Rubidium. Georo yon 
Hevesy {Z^tsch. anorg. Chem., 1910, 242 — 247). — Rubidium is the 

only alkali metal that has not hitherto been prepared electrolytically. 
Rubidium hydroxide (100 grams) is melted in a nickel vessel, and the 
iron cathode wire and iron anode cylinder are surrounded by magnesite 
cylinders. The cathode cylinder is closed above, except for a small 
opening for the escape of the hydrogen which is formed at first. After 
a few minutes, this opening is closed with magnesite. The nickel vessel 
is rapidly cooled after the electrolysis, the mass of hydroxide is broken, 
and the cylinder containing the rubidium is opened under pyridine 
cooled by a freezing mixture. The yield is 30% after three-quarters of 
an hour, using a current of 5 amperes. Part of the lose is due to the 
readiness with which oxygen is absorbed by the hydroxide, and thus 
conveyed to the cathode. The solubility of rubidium in its hydroxide 
is only small, but the reaction RbOH-f Kb^RbjO-P is perceptible 
at360°. Theabsorption of heat in this reaction decreases in the seriea 
Ka-K-Rb-Cs. 

Rubidium hydroxide has D” 3’203, and m. p. 301°+ 1°. 

Alloys of rubidium with potassium and sodium are obtained by the 
action of these metals on rubidium hydroxide. C. H. D. 

Some Complex Metallic Cations. Walter Herz {Zeiigeh, 
anorg. Clum., 1910, 67, 248 — 219). — If a solution of a silver salt is 
run into a solution of ammonia, the point at which a permanent 
precipitate is produced is readily observed, and the formula of the 
complex cation may be deduced. The formulai Ag(Nir 3 ) 2 , 
Ag(NirjMe)2, 

and Ag(NH 2 Et )2 are thus obtained, in agreement with the results of, 
other methods. When copper sulphate and ammonia are employed, 
the end-point is les.s sharp, but the titrations indicate the formula 
Cu(NH 2 )^. Sharp results are not obtained with zinc, cadmium, or 
tiwkel. C. H. D. 

Nature of Schaum’s Substance B. A. P. H. Tbivelli {Ckem. 
^seftblad, 1910, 7, 381 — 387. Compare Scfaaum, Zeitsch. Mektrochem', 
1908, 14, 483). — Schaum’s substance .5 is a silver halide which is 
®ore soluble than the corresponding silver halide which has not been 
®xpsed to light. It, and not the original silver halide, is the stai-ting 
I^unt of the author's seriea of photochemical decompositions. 

A. J. 
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ff. The Solnbility of Sparingly Soluhre Silver Salts. G. SrAproH) 
S^iTBi {^eifscA. anorg. Ch»m., 1910, 81, 107—109). — The solubility 
If very sparingly soluble silver salts has hitherto been determined by 
physical method. The analytical method described by the author 
jjthis vol., ii, 654) enables a chemical determination to be made. Tbj 
Solubilities o£ the arsenate, arsenite, bromate, chloride, chromate 
ferricyanide, iodate, oxalate, oxide, and thiocyanate are given. A 
litre of water dissolves 0 00154 gram of silver chloride at 21°, but 
0'0217 gram at 100°; the precipitate should therefore not be washed 
with boiling water in accurate work. One % of hydrochloric acid 
diminishes the solubility of silver chloride, but further additions 
increase it, so that the solubility in 5% hydrochloric acid is greater 
than in water. The solubility of silver chromate does not diminish 
with rising temperature, as supposed by Abegg and Cox (Abstr., 1904 , 
ji, 256). The solubility of the oxide increa.“es with time, only becoming 
coAstant after fourteen days. C. H. D. 

I 

" Colloidal State of Calcium Carbonate. William Oechsmbde 
C oHiNOK (Bull. Acad. roy. Bdg., 1910, 266). — Chalk (containing 
calcium sulphate) was washed by decantation during eleven days. 
When the washed calcium carbonate was filtered from the last wash- 
water, it was always observed that the filtrate was slightly turbid. 
It, however, this liquid, after ten minutes, was re-filtered, a clear 
filtrate was obtained. The conclusion is drawn that calcium carbonate 
can exist in the colloidal state, although for only a short time. 

E. H. 

Action of Alkali Nitrates on Strontium Carbonate. Willm 
Oechsnsr de Coninck (BvU. Acad. roy. Bdg., 1910, 162— 164).— It 
has been shown previously (this vo!., ii, 411) that under certain 
conditions calcium or barium, but not strontium, carbonate ie 
attacked by boiling sodium nitrate solution. It is found, however, 
that a small amount of strontium nitrate is formed when a mixture 
of strontium carbonate (1 part) and sodium nitrate (2—3 parts) is 
either heated gradually to redness and kept at this temperature for 
ten minutes, or heated at 325“ for twenty minutes. Moreover, if a 
solution of potassium nitrate (75 grams) in water (100 c.c.), con- 
taining strontium carbonate (10 grams), is heated on a water-bath for 
;ihirty-two hours, the filtrate iu found to contain a small, although pile 
definite, amount of strontium in solution. 

# jdarium Sulphate. William Oechsnee de Cohwck (Ball. dead, 
fey. Bdg., 1910, *267).— Barium sulphate was precipitated from very 
idilute solutions in two tubes. One of the latter was kept m com 
‘barative darkness, the other was exposed to sunlight during sever* 
^Iipors per day for fourteen months. The barium sulphate expose 
iSinlisht polymerised slightly more rapidly, and formed a 8''“ 

tp, unelposed tube the particles of barium sulphate 
|the precipitate were appreciably smaller than the othe^. ^ 
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The Eeyersiblp Aotaon of Oxygen on Ma^esium Chloride ■; 

awng. Chsm., 1910, 67, 113—148) — 
The equilibrium between oxygen and magnesium chloride, or betwW 
chlorine and magnesium oxide, has been investigated by Haber and 
fleischmann, and by Moldenhauer (Abstr., 1907, ii, 84, 85). Their 
experiments have now been repeated with increased precautions 
Passing the gas over the heated solid and analysing the issuing gases, 
it is found that when chlorine acts on magnesium oxide or on a 
mixture of equal parts of oxide and chloride, the correct value for thA 
equilibrium is obtained. From the other side, a mixture of chlorine 
and oxygon, containing only slightly less than the equilibrium propor- 
tion of chlorine, gives a nearly correct value when passed over the’ 
mixed solids, but when a mixture richer in oxygen is used, the evolution' 
of chlorine is always low. It is uncertain whether this difference is 
due to the formation of an oxychloride. 

A second apparatus is described for making statical experime^l 
the solid being loffin contact with a prepared mixture of gases f 
given time at a given temperature. It is found that whilst the* 
equilibrium is attainable from both sides, the prolonged passage of 
gas leads, to a new apparent equilibrium, corresponding with a much- 
lower pressure of chlorine. This effect appears to be due to the 
formation of an oxychloride, and there is also evidence for the« 
ibsorpt' n or chlorine by finely divided magnesium oxid^, 

ot ^=R'i 2 /p(i,l found are: by the statical method, at 
621”, 2'53 ; at 665», 3-97 ; and at 714“ 3-4. The value obtainable 
from both sides hy the dynamical method is, at 6G5'^, 3-18. The 
heat developed by the reaction MgCl^ + JO., = MgO + Cl, is’abouf 
6000 cal., within the range investigated. The calculation of the 
theoretical value is uncertain, as the specific heats of the reacting 
solids at different temperatures are unknown. C H D 


Crystalline Form and Composition of the Hydrated- 
Mapesium Carbonate prepared by Moresse'e. Its Relation 
Cesaro {Bull. Acad. rm,. Bdg., 1910,:? 
m 265).— Moressee has shown (Ann. Soc. geol. Belg., 37. 161—156) 
a w en the mixture of calcium and maguasiura oxides, obtained bv 
a cming dolomite, is powdered, suspended in water at 10°, and the 
iquid satiated with carbon dioxide under a pressure of 5—6 atmos- 
dissolved. Theeitrate deposit^ 
wfth Mvm the author to correspond^ 

ave nf L . 2y> ^'though in some cases a somewhat higher percent- ' 
^ho n JS found, probably owing to partial decomposition. 
l-eSSI ■ Moressee are monoclinio [a : i : c = 

prism The ^ the general form being an hexagonal 

n„~n 13 P^ncipal birefringences are n^-n^ 61. n,-)C 38, 

loeland “ are^harder than gypsum, but softer than 

® The crystalline form is 

Mores^e’sefrb^w It is suggested that 

fEOportiou of ^ k ** identi^ with the latter mineral, the smaller 
f carbon dioxide (Dana gives 4Jfg0,3002,22HjO as 
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[representing the composition of landsfordite) being due to 
^sition on analysis. 

More^see’s carbonate is soluble in 267 parts of cold water, the 
'solution being alkaline to both litmus and phenolphthalein. Xhe 
residue obtained by the spontaneous evaporation of its aqueous 
solution seems to contain both the original substance and a small 
quantity of nesquehonite, MgCOjjSHgO. A solution of Moressee’s 
carbonate becomes turbid when heated to boiling, but the precipitate 
redissolvea on cooling the liquid to 10°, and the latter, when 
evaporated, leaves an amorphous residue containing crystals of both 
MgC0g,5H20 and of nesquchonite. 

When the solution of magnesia obtained technically by Moressce is 
boiled, a precipitate is formed having the composition corresponding 
with 4Mg0,3C02,U‘6H20, but if heated at 40—50° on a wnter-bath, 
a crystalline deposit of rectangular needles is produced, which 
'(^tains nesquchonite, but no trace of tho pentahydrated carbonate. 

^ E. H. 

Oxychlorides of Zinc. Driot (Com’pt. rend.^ 1910, 150 
1426—1428. Compare Schindler, j-lttw. Mag. Fkarm., 1831,36,45; 
Kane, Ann. CUm. /’Ays., 1839, [ii], 2,72; Mailhe, Abstr,, 1901, i| 
.601). — Determinations of the solubility of zinc oxide in an aqueous 
solution of zinc chloride indicate the existence of two oxychloride.'! 
having the composition ZnCI.2,4Za0,6H20, and ZnClg,ZnO,l’5HjO. 
These have been isolated and analysed. The first is amorpiious aud 
loses SHgO at 200°, whilst the latter forms microscopic crystals, losing 
IH^O at 230°, and d€compo.sing at a higher temperature. A study of 
the equilibrium in systems containing these oxychlorides with zinc 
chloride in aqueous solution has shown that the composition of these 
substances does not vary with temperature. No evidence has been 
obtained for the existence of eight oxychlorides described by previous 
observers. W. 0. W. 

Zinc Hydrazide and a General Method for the Preparation of 
Metal Hydrazides. Ericu Euler and R. L. Krause (£er., 1910, 
43, 1690 — 1695. Compare Abstr., 1909, ii, 234). — When hydrazine 
and zinc et*hyl dissolved in dry ether interact, a colourless precipitate 
is formed, which ignites spontaneously when it comes in contact 'with 
the air. This has approximately the composition ZnNgHg. The same 
zinc hydrazide is formed from zinc diamide, Za{NHg) 2 , and anhydrous 
hydrazine in ethereal suspension. The anhydrous diamides of other 
metals react with hydrazine in a similar manner, forming hydrazides 
which ignite spontaneously in the air. E. F. A 

A Supposed AUotrope of Lead. Ernst Cohen and Katswi 
Ihoote {Chsm. WeekUad, 1910, 7, 454—458. Compare Lehmanc, 
Abstr., 1890, 437). — Measurements of the E.M.F. between the forms of 
lead obtained by Lehmann by the electrolysis under certain conditioas 
of solutions of lead salts have proved that these forms are not allotmpic 
modificatiops of lead, but are identical. J* 

Analysis of Some Bolivian Bronzes. Morris Loeb and S. R- 

Morey (/. Armr. Chem. Soc., 1910 , 32 , 652 — 653 ).- Analyses are giv® 
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of jix Bpecimens of various native bronze implements ; (1) copper 91-81 
tin i (2)- 90-51, tm 8-92 ; (3) copper 95-59, tin 4-48 ; (4) 

copper 97-43 amenic 2-^14; (5) copper 94-96, tin 4-98, sulphur 0-53 
(6) copper 91‘43, tm 7*05. ^ ' 

Approximate densities : (1) 8-68, (2) 8-94, (3) 8-92, (4) 8-89, (5) 8-61 
( 6 ) 8 - 18 ( 1 ). ’ 
The complete absence of silver points to the tin being obtained from 
casserite rather than native tin. L de K 

Preparation of Mercuric Chloride from Mercuric Sulphate 
end Sodium Chlcr.de by the Wet Process. Erwin Rupp and 
w. Ki« {Apolk ZeU mo, No. 20. Reprint, 3 pp.).-One hundred 
parts of mercuric sulphate are mixed with 40 part., of common salt 
well powdered, and then moistened with 20 parts of 5% hydrochloric 
acid. The mass is frequently stirred, and, after twenty-four hours, 
extracted with 9j% alcohol in a suitable extraction apparatus The 
alcohol 13 recovered by distillation, and the product recrystalHsed fi-om 
boiling water. The yield is about 90%. 

Mercuric nitrate solution should be converted into chloride bv 
addition of a sufficiency of sodium chloride, and then carefully 
neutralised if it is desired to precipitate the mercury as sulphide. 

L. DE K. . 

T Oxides from Aluminium Heated in Air 

X 0. Serpek (Compt. 1910, 150, 1520-1521. Compare 
Kohn-Ahres t, this vol., ii, 606).-Some of the observations made by 
Kohn-Abrest had a ready been recorded (Fichter, Abstr,, 1907, ii 
691, Bwnnert, £ull Soc. hid. Muthouie, 1909). The author has' 
been unable to obtain a nitride differing from AIN in composition, as 
described by Kohu-Abresi q y} 

of Silicon, Aluminium, 
110 119 Chem., 1910, 87, 

i mV ’- 1-^1 420-424. Compare this vol 

colldd-'lsnin” steatite, like clay, have the power of adsorbing 
coUoide (soap starch, dextrin) and complex dyes, such as aurin, 
Juorescem, and cochineal, whilst acids and salts are not adsorbed. 

C. H. D. 

Sulp“is“ tvhen Zinc 

&(r k luin ?? rVv Toh *4- Sohweissisgee (Pharm. 

sulphate and ^75^^’ ^®^494).-\Vhen a .solution of 75 grams of zinc 
upSite?e J boiled, 

teHteuter ^ sulphate begins to form after about 

Eulphate vivBs „ ^ conditions, a solution of alnminium 

due sffinLte Mu-giesium sulphate acts similarly to 

sulphate; sodium or potassium sulphate has no effect. 

T. S. P. 

Zeolites. Antony G. Goroschewsky and 
{J. Russ. Phys. Clam. Soc., 1910, 42, 435— 442).— The 



u/GIQ^SI^'Ib^aots^of ' cmsiubu 

'■ 

’ authors have investigated the influence of various conditions on tv 
: velocity with which .an artificial sodium zeolite is attacked bv u 
"solutions: Na50,Al905,nSiO2+IlSO^=RO,Al2Oj,ftSiO2 + Na2S0 . % 
r zeolite employed had the percentage composition: SiO 
' AljOj, 20-45; ti&fi, 12-10. and H,0, 25-00, and was sieved^ so as t 
render it approximately uniform in size of grain. ® 

The zeolite is attacked considerably more readily by an aqueo 
solution of calcium chloride containing an amount of calcium 
equivalent to the sodium of the zeolite than by a solution of similar 
concentration in 65% aqueous alcohol. That this variation in the 
velocity of the reaction is due to a difference in the extent to which 
the calcium chloride is dissociated in the two solutions is confirmed bv 
the observation that the zeolite is not acted on by an aqueous solution 
of mercuric cyanide. In this action, the velocity is at first very great 
but later gradually diminishes, a condition of equilibrium beinr 
attained only after a very considerable period of time. Rise of 
temperature is accompanied by. marked increase in the rate of change 
but the character of the velocity curve remains unaltered. Experi- 
ments with solutions of magnesium, calcium, strontium, and barium 
chlorides show that increase in the atomic weight of the metallic ion 
of the attacking salt results in increased velocity of the reaction- 
with magnesium chloride the action is very considerably slower thaii 
with the othgr three chlorides. T. H. P. 

Production of Cementation Steel. VI. Federico Giolitti 
and F. Oabnevali (Atti M. Accad. Scl Torino, 1910, 45, 376—387),- 
The authors have already given the results of experiments in which 
steels with low carbon contents (0*05— 0*10%) were subjected to the 
carburising action of various gases (Abstr., 1909, ii, 240). The same 
method of experimenting has now been applied to two samples of steel 
containing (^4) 0'18% C, 0-35% Mn, 0-057o Si, 0-07% P, and OW S, 
and {B) 0-94% 0,0-90% Mn, 0'17% Si, 0-04% P, and 0-02^o S. At m 
cementation is less intense for steel B than for the soft steel, support 
thus being given to the view that a considerable p.art is played by the 
phenomena of diffusion of the carbon owing to differences of con- 
centration among the different portions of the mass of ^ or y iron in 
which it is dissolved. When ethylene or methane is employed at 
either the ordinary or reduced (600 or 450 mm.) pressure, the hype^ 
eutectic zone is considerably deeper in f^teel B than in A, At 900° the 
second factor in the cementation process, that is, the diffusion of the 
carburising gas into the metallic mass, begins to play a prepondcratiog 
part, and this is still more the case when carbon monoxide is employed; 
similar results are observed with illuminating gas rich in carbon 
monoxide, and, to a more marked extent, at a temperature of 1000°. 
At 1100° the differences in the course of the carburisation, due to the 
' different initial concentrations of the carbon, are more distinct than 
,ai lo^er temperatures, Microphotograpbs render evident the acenm- 
the cementite in the zone contiguous with the superficial 
stratum. T. H. R 

" Tho Ternary System Iron-Copper-Nickel. Kudolf Togbi- 
morg. Ohm.., 1910, 67, 1 — 16). — Iron and copper form twf 
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limited series of solid solutions (Sahmen, ibstr., 1908, ii, 187), whilst 
nickel forms continuous series of solid solutions with both iron and 
copper (Guerti^ and Tammann, Abstr., 190S, ii, 528 j 1907, ii, 174) 
thus the addition of nickel may be expected to reduce the gap in tb« 
mutual solubilities of iron and copper in the solid state. The limitf 
are more readily determined by microscopical than by thermal methods, 
as the diffusion is, slow in comparison with the rate of cooling, and ii 
is therefore necessary to anneal for a long time after freezing in ordei 
to obtain equilibrium. The results are expressed in the form of a 
triangular diagram and of several vertical sections through the space 
model. 

The limit nf saturation of the ternary solid solutions is a curvt 
starting from 96 '5% Fe and Z'h% Cu, cutting the nickel diagonal at 40^ 
Ni,and ending at 2*75% Fe and 97*25% Cu. All alloys falling outside 
this curve are homogeneousif sufficiently annealed. The alloy containing 
72% Fe, 7% Cu, and 24% Ni has when etched with nitric acid a structure 
resembling that of martensite. 

The unsaturated solid solutions of medium composition are ex 
ceedingly tough, the crystals being capable of great deformatior 
without breaking. All the alloys are magnetic at the ordinary 
temperature. C. H. D. 

UltrA-microflcopical Studies. III. A Photopchemical Be 
actioii. J. Amann {ChcTTk Zenlr., 1910, i, 1117 ; from Schwiiz. Woeh 
Chm. Fhat'm.t 1910, 48, 4—8, 24—28. Compare Abstr., 1909, ii 
983, 1056).— The sensitiveness of certain alkali-iron salts of organii 
acids may be due, in different cases, to (1) simple decomposition of tin 
double s.alt and {reduction of ferric to ferrous iron (ferric ammoniun 
oxalate) ; (2) reduction, accompanied by coagulation of the colloid an( 
formation of a gel, the reaction being reversed in darkness (ferrii 
potassium tartrate and ferric sodium pyrophosphate with sodium oj 
ammonium citrate) ; (3) reduction of the iron and oxidation of thi 
organic radicle, without the formation of a gel. The last case has no 
been observed. Only those double ferric salts are sensitive to ligb 
which contain a reducing group, principally HCOH, Substance 
which accelerate the coagulation retard the re-formation of a sol. Tk 
action of light on the colloidal complex is believed to be a hydrolysis 
forming ferric hydroxide and the organic acid, followed by reductiw 
of the ferric iron. 0. H. D. 

Colloidal Character of the Chromopolysulphuric Acids., 
Paelo MartIxez-Stbong {Compt. rmd.^ 1910, 150, 1172 — 1174; 
inal. Ms. Quivi., 1910, 8, 199 — 202). — It is suggested that Becoura’s 
chromopolysulphuric acids are negative colloids, since they are pre- 
cipitated by ^most all metallic salts, by acids, and by heat, but 
not by ammonia, and the pi-ecipitate appears to be the same in 
every case. 

Examination of the acids with the ultramicroscope confirms this 
view, numerous brilliant particles being seen with characteristic 
Brownian motion. 

After precipitation, 3, 4, or 5 molecules of sulphuric acid remain in 
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BolntioD, and the precipitate has the composition Br 2 Crg(SOJ (suln}i 
chromic hydrate). It is uncertain whether the sulphuric acid ” 

' uncombined in the solid chromo-acids or is liberated wheti they are 
dissolved, or is only set free on precipitation by the salts, etc. Sulch 
chromic hydrate is obtained on heating either tetra-, penta-, or hexa' 
sulphochromic acids at 140 — 150®. 

The author, adopting Duclaux’s hypothesis of colloids (this vol ii 
108), suggests that the sulphochromic hydrate constitutes the nucleus 
or micella of the colloid round which the remaining molecules of 
sulphuric acid are loosely aggregated in the intermicellary liquid, 

The crystallisation of chromium sulphate in the violet form in 
presence of sulphuric acid is attributed to the hydrolating action 
of the latter. q 

Metallurgy of Uranium and Vanadium. Justin H. Haynes 
{Mines and Minerals, 1909, 30, No. 3, 139 — 140), — The discovery of 
the mineral carnotite in West Colorado furnished the first example of 
the occurrence together of uranium and vanadium in workable 
quantities. At first the uranium only was extracted, but as the demand 
for vanadium increased, the problem of bow to separate the two bad to 
be considered. A recent method is founded on the fact that both the 
uranium and vanadium in carnotite are readily soluble in hot sodium 
carbonate, forming sodium uranium carbonate ( 2 Na 2 COg,U 02 ,COJ and 
sodium vanadate (Na^VO^), thus separating them from calcium and 
iron. The uranium is then precipitated as sodium uranate (NajO.S UOj) 
with sodium hydroxide, and the vanadium subsequently separated from 
the filtrate as calcium vanadate [Ca 2 (VOg) 2 ] ; another modification was 
the formation of ferrous vanadate without the employment of lime, but 
it presented serious practical difficulties owing to the largo quantity 
of colloidal slime which was formed. 

In 1908, Fleck and Haldane patented a method in which the crushed 
ore is agitated with 15 — 20% sulphuric acid, and the acid solution 
containing the uranium, vanadium, iron, and copper brought into 
contact with fresh ore until neutral, when some of the required 
constituents will be precipitated upon it as basic sulphates or carbon- 
ates j the enriched ore is then treated with fresh acid, and the neutral 
solutions clarified by filtration; powdered limestone added until the 
uranium, vanadium, and cupper fractions just commence to separate ; 
the solution is then freed from calcium sulphate, and the required 
fraction completely precipitated by further treatment with limestone. 
The product (a complex mixture) may be dried, ignited, or else further 
purified by any of the known methods. 

The author considers it improbable that any method involving the 
employment of sulphuric acid can be commercially successful. 

F. M. G. M. 

Fluorine Salts of Vanadium. N. Costachescu (.4nu. Sci. Vm- 
Jassy, 1910, 0. 117— 123).— Ephraim (Abstr., 1903, ii, 418) has put 
forward the rule that in the series of complex salts formed from 
vanadium fluoride and the fluorides of the alkali metals, including 
ammonium, the greater the atomic weight of the alkali metal the 
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smaller is the pmber of molecule the alkali fluoride contained in' 
the salt. The author finds that this rule holds for the rubidium and 
cssium compounds, which together with the potassium compound, 

are of the type |^V 2 h^oJ®*‘ “"Gaining only one molecule of the 

alkali fluoride. The alkali metal can be replaced by aniline, and 
the compounds still conform to this rule, since the salts then formed are 
[VF,pH,Ph )3 and | V^'^^^J(NH 3 Ph),. 

The salt [VFjpHjPh)^, is formed by the crystallisation of a 
concentrated elution of vanadium trifluoride (1 mol.) in excess of 
aniline hydrofluonde (3 mols.); pale green eryltals. ih^rm^und 

results when 2 mols. of aniline hydrofluoride are 
used to 1 mol. of vanadium fluoride; green crystals. 

The salts where M is either K, Rb, or Cs, are each 

oMamed by mixing solutions of vanadium trilluoride and of the alkali 
auor.de m the proper proportions (1 mol. : 1 mol.) and evaporating if 

HBCfisssry. n> 


T. S. P, 


Electrolytic Refining of Bismuth. Fritz Foeesiee and E 
ScHWaBE (Ztitsck Sleklnchem., 1910, 16, 279— 281).— In the electro- 
lytic re'-Jing of lead, the anode mud contains bismuth, lead, and silver. 

It is found that this mixture can be separated electrolytically, using 
a so ution of bismuth silicofluoride as electrolyte ; the lead passes into 
solution and s. ver remains undissolved. The potentials of lead and 
bismuth m solutions of their silicofluorides containing one equivalent 
and -0-295 volt respectively (compared with 
the hydrogen electrode). Solutions containing as little b.s 26 grams 
of biMuth per litre give perfect deposits with 0 004 ampere per 
sq. CM. Stronger solutions and higher temperatures allow higlmr 

current densities to be used. aouw^nigner 

Vqcu r. 1 bromide, TaBr. (Rose , Phm . 

Ckm., 1856, ii] 99, 87), can be prepared by passing bromine vapoM 
freshly i/nited tantalio oxide ‘Tnd 
Lixtuvf ^ T '■amoved by heating the 

long vel ow ulT^n <=“^*>00 dioxide. The salt crystallisfs in 
chr j ■ ^ “■ P- 240° and b. p. about 320° can be 

air and?l 

readily with methyl or ethyl alcohol. 

to obtain'a^ri (Abstr., 1902, ii, 266) was able 

Mrogen iodide ^ >'7 beating the bromide in a current of 

browa^iquM P’***®^- ‘® » dark 

tames in mott air. 

E. G. 

1910 sf' and Cael Kirchee (Ber., 

. 1636-1645)._T8ntalum sulphide has hitherto not been 
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prepared in a pure condition, so that the formula TaS^, «phich does 
’o^respond with that of the oxide, Ta,Oj, was doubtful. Xhe auth" 
Iprepares the pure sulphide hy passing a dry mixture of hydror* 
sulphide and carbon disulphide over heated tantalum oxide. 
oxide is attacked at 650°, but the pore sulphide is best obtained t 
temperatures higher than 900“ It is stable at all events up to I 300 * 
and above 1200° it begins to change from the amorphous to th' 
crystalline Condition. The formula was found to be TaSj, the analw - 
being carried out by burning the sulphide in a stream of oxymn 
weighing the tantalum oxide loft, and estimating the sulphur dioxide 
produced as barium sulphate. 

Tantalum oxide is not appreciably acted on by hydrogen sulnhidp 
even at 1200°. T. S P ’ 

Formation of Colloidal Gold Solutions by the Auto- 
oxidation of Aurous Chloride. Lunwio Vanixo and X. ECsslik 
(Ztiltch. C/iem. Ind. KoUoide, 1910, 6, 289— 290).— Wheu aurous 
chloride, prepared by heating the auric salt at 200°, is acted on by hot 
water, a blue colloidal solution of gold is at once obtained. With a 
largo quantity of water, the blue colour is not evident until after about 
twelve hours ; at the same time a gold mirror appears on the surface 
of the solution. On addition of sodium chloride, the blue colour 
changes to a reddish tint ; potassium hydroxide has no efiect on tbe 
colour. The production of the colloidal gold is attributed to. the 
change: 3AuCl = AuCl3-b2Au. H. M. E, 

Preparation of Colloidal Metals by means of Acraldehyde, 
Kicola Castoro (Zeitsch. Ghem. Jnd. Kolloide, 1910, 6, 283-289),- 
Colloidal solutions of gold, platinum, osmium, palladium, ruthenium, 
iridium, rhodium, and .silver are very readily obtained when dilute 
solutions of salts of these metals are treated with a small quantity 
of a 33% solution of acr.aldehyde. The hydrosols obtained in this 
way are more stable than those formed by reduction with formaldehyde 
or by the electrical method. The reducing action of the acraldehyde 
is supposed to be due, not only to the aldehyde group, but also to tbe 
double linking. In support ol this view it has been found''thit 
metallic hydrosols can also be obtained by the action of alljl alcohol. 
Acid solutions of gold chloride are reduced by allyl alcohol with the 
production of bright red gold hydrosols. Acraldehyde has no actiou 
in acid solutions, and these must first bo made neutral or slightly 
alkaline by addition of potassium carbonate. H. M. D. 


Mineralogioal Chemistry. 


Samsonite, a Manganiferoua Silver Mineral from the ; 
HaWs^WEENEE and Fhaatz (Centr. Min., 1910, 331 — 336).— fh)® 
^wiw^eral was found in the Samson mine at St. Andreasberg, lu 
Essq^&n with pyrargjrite, galena, pyrolusite, quartz, cakite, 



• gjancie j they are steel-grey, but red by transmitted light, 
^^lygjg.gives the formula 2Ag2S,MDS,Sb28g, which is similar to that* 
of pyrargyrite with part of the silver replaced by manganese, 

■ S Ag. Sb. Mo. Cu. Fa CaCOj. MgCOj. SiO^^Pb^As. Total. 

20-55 iS'S!* 26-33 5‘86 0-18 0*22 0*41 0‘46 tracea 99’86 
the associated greyish-black calcite and roae-red apophyllite owe 
their colour to the presence of some manganese and iron. 

L. J, 8. 

Action of Acetic Acid on Clays (Kaolin and Allophane). 
RuDOi-p VAN DEB Lbedkn [Cmtr. Mitt., 1910, 289— 295).— Com- 
parative experiments were made with kaolin (anal. 1} from Zettlitz, 
near Carlsbad, Bohemia, and allophane (anal. II) from Ohio. 
Analysis I corresponds with the ratio Al203;Si02= 1 : 2, and anal. II 
with 1 '• 0*756. 

Loss on 


SiO,i. 

AljOg. 

FCgOg. 

GaO. 

MgO. 

Alkalis. 

ignition. 

Total. 

I. 47-30 

41-70 

0-20 

0-85 

0-49 

20 c 

7-54 

100-14 

11. 18-47 

41-53 

0-65 

1-62 

0-30 

0-75 

36-85 

100-17 


These materials were shaken for eight days with 6% or 12% acetic 
acid. The kaolin was only slightly attack^l, about 1—1 being 
dissolved and in the solution Al205:Si02 = l :1. Of the allophane, 
about L% vfaa dissolved, and the ratio of AljOg ; SiOg in the solution 
was the same as in the mineral itself. This chemical difierence 
between kaolin and allophane affords a means of distinguishing these 
two kinds of clay when optical methods fail. Kaolin has resulted by 
the gradual alteration of felspar, whereas allophane is a colloidal 
substance precipitated from solution as a jelly {compare Stremme, 
Abstr., 1908, ii, 1041). L. J. 8. 

Synthesis of Anglesite. Guiseppe Pxolti {Atti R. Accad. Sci, 
Tor'm, 1910, 46, 373—375). — Immersion of iron pyrites in lead 
nitrate solution for a period of sixteen and a-half years resulted in 
the formation on the pyrites of slender needles of anglesite and traces 
of linonite. T. H. F. 

Composition of Hulsite and Paigeite. Waldemab T, 
3HALLEB {Amer. J. Sci.^ 1910, [iv], 29, 543—549). — A re-determina- 
on of the boric acid in these supposed new minerals (Abstr., 1908, 
, 507) made by Wherry and Chapin with their new methods (Abstr., 
909, ii, 92) gave in analysis II of hulsite previously quoted th{ 
gure 10*44 instead of 25’27%; and in analysis III of paigeite, 9'83 
istead of 20’89%. The differences are partly accounted for by the 
reaence of tin, which was overlooked in the original analyses. Th( 
jllowing new analyses are given : I, of hulsite free from magnetite 
ut containing a considerable amount of insoluble gangue ; and I] 
od III, of different samples of paigeite, also containing gangue. 

FeO. MgO. GaO. FcjOj. SnO^. lasol. SiOj. AI3O3. H^O. Ac. Total 

I 27-71 4-29 9-11 15-21 7-07 9*20 18’63 [8-781 lOO'Oi 

• 40-82 2-04 4'13 18-67 3-18 9T0 16*10 [5-96J 100-0 

D. 35-02 2'12 8-79 14-90 2*80 6-04 18-57 3*10 2-34 [5-4321 lOO'O 
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.r Doubts still exist as to which constituents, espec^ly the calcium 
^re to be referred to the minerals themselves and which to the canen ’ 
Hfhe “ probable ” formuUe are given as : for hulsite ° ’ 

12(Fe,Mg)0,2Fe203.SnOs,3BjO,,2HjO, 
and for paigeite, 30PeO,5Fe2Oj,SnO,,6B2O5,5H2O, but it is suggested 
that paigeite may possibly be a mixture of hulsite and an iron borate 

h, J, g. ' 

Mineral with Optical Scroll Structure Contained in Holo- 
crystalline Phosphorites from Quercy. Alfsed Lacroix {Cmm 
rend., 1910, 150, 1388 — 1390). — Quercy phosphorite contains 
colophanite, a-quercyite and /?-quercyite, and a holocrystalline type of 
mineral. The last constitutes fungoid concretions which are found on 
the walls of cracks in the phosphorite of Mouillac, and also as nodules 
in clays of the same formation. Its fracture is flinty, of dead white 
colour, and shows long, interlocked fibre.«. Under the mioro.scope, itig 
seen to have the characteristic scroll structure discovered in calcedonite 
by Michel Levy, and imitated by Wallerant in organic compounds by 
melting them in presence of optically active substances. Analysis 
shows that the mineral is practically identical with dahllite, of which 
it is supposed to be a special habit. 

The author has observed the same helical structure in dofrenite 
from Rochetoft^en-Terre. R. J, c, 


Physiological Chemistry, 


Acapnia and Shock. YI. Acapnia as a Factor in the 
Dangers of Anaesthesia. Yandkli, Henderson and Martin McEab 
SOAKBEOUOH (Atiwr. J. Phytiol., 1910, 26, 260— 28(i).— Ansesthetics 
prevent shock because they diminish pain-hyperpnoea, and thus 
obviate the development of acapnia. Respiratory excitement duricg 
the induction of anmsthesia diminishes the carbon dioxide of the 
blood, and thus tends to induce subsequent apncea which may be 
fatal. Skilful antesthesia consists in maintaining the threshold of the 
respiratory centre for carbon dioxide at a nearly normal level, and in 
avoiding the development either of acapnia or hypercapnia. Under 
anaesthesia this threshold may be elevated S0% above normal, or 
depressed 50% below normal. Such a depression causes vigorous 
hyperpnma, which, if long continued, may result in intense acapnia 

Tonometry of the Qasee of the Blood. Piekee Fibket 
Acad. roy. Jlelg., 1910, 287 — 294). — The author has repeated tb» 
experiments of Frederioq (CerUr. Physwl., 1893, 7 ; 1894, 8) an^ “ 
Bohr (Abstr., 1891, 344 ; 1905, ii, 729), using the apparatus employe 
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bv eac^i of these workers anJ also the microtonometer devised by 
gjogh (iS'Aarifi. f^hysiol., 1908, 20, 259). The results obtained 
gbow that the tension of the oxygen in the arterial blood of the dog 
amounts to 13 — 14% of an atmosphere, that in the alveoli being 18% 
for carbon dioxide the tension (3 — i% of an atmosphere) is approxi- 
mately the same as that in the air of the alveoli. The author 
considers with Fredericq that diffusion alone governs the gaseous 
exchanges at the surface of the pulmonary alveoli at the moment of 
h«mato8is, and that consequently Bohr’s secretion hypothesis is 
ttotenable. Meanwhile, Krogh (this vol., ii, 512), working in Bohr’s 
laboratory, has obtained similar results, thus confirming Fredericq and 
the author. E. H. 

The Relative Magnitude of the Parts Played by the Proteins 
and Hydrogen Carbonates in the Maintenance of the Neutral- 
ity of Blood. T. BaAxi.sFORD IIodertson {J. Biol. Chem.^ 1910,7, 
351—358). — The concentrations of hydrogen ions in 8% solutions of 
the sorum-proteins, dissolved in solutions of known acidity or alkalinity, 
have been determined with the aid of the gas-chain. In passing 
from the reaction 0*37 x (the reaction of normal blood) to 

the reaction 1*00 x 10“'/VH‘'‘ (the reaction seen in marked acid 
poisoning), 100 c.c. of an 8% solution of the serum-proteins at 34® 
Deutrali.'os the equivalent of 22*5 c.c. of xV/lOO-hydrochloric acid. 
Accordijg to L. J. Henderson, the hydrogen carbonates in 100 c,c. of 
blood in passing through the same range of reactions neutralise the 
equivalent of 100 c.c. of iV/lOO-bydrochloric acid ; the proteins are 
thus about one-fifth as efficient in maintaining the neutrality of normal 
olood. It cannot be inferred from this that the same bolds for tissues 
md tissue fluids. The proteins of serum are precipitated by alcohol, 
lot in the free forox, but as salts. W. D. H. 

The Morphological Detection of Methaemoglobin in the 
Blood. G, Kroniq (Sitzioxgsber. K. Akad. iris?. Berlin, 1910, 
539—546). — The change of the blood-pigment into ruetbajmoglobin 
produced by certain poisons (chlorates, etc.) is weli-known, and has 
been detected spectroscopically. The present paper deals with the 
microscopic changes the corpuscles undergo, and illustrations are 
given of their disintegration, the separation of pigment from stroma, 
the clumping of tho brnmoglobin, its change into methfemoglobin 
with accompanying changes in .staining reactions, and the ingestion of 
the red corpuscles in different stages of breakdown, or of the 
methmmoglobin granules by leucocytes. W. D. H, 

The Capacity of the Animal Body to Produce Multivalent 
Precipitating Sera. Casimir Strzyzowski {Zeitsck pfiydol, Gfam., 
1910, 1—7). — By immunising rabbits against several proteins 

tae anti-serum obtained contains specific precipitins for each. 

W. D. H. 

^titrypsio. S. Cobliner (ftoc/iene. Zeitsch., 1910,25,493—504), 
““An investigation into the nature of the antitrypsin in serum, the 
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itteoTianism of its production, and the conditions influencing its varia- 
^ons in quantity. It has no lipoid character, but is a true anti- 
yubsWce. In the human economy whenever excretion from the 
J^creas occurs, a part of the trypsin is always absorbed again. This 
^acts as a hormone for the cells (K>ncerDed, and 


liberation of antitrypsin in the blood-stream takes place. G. S. W 

fc- 

^ The Catalase Content of Maternal and Foetal Blood and 
Action of Foetal Serum on Animals of the Same Species. 
:Gborq Lockemann and Johannes Thies (Biochem, ZtitBch., 1910,25, 
120 — 150), — The catalase content of rabbit’s blood was estimated by 
ftoeasuriug the amount of destruction of hydrogen peroxide solution 
J(l%) which takes place when 30 c.c. are left for two hours with 10 c.c. 
of diluted blood (1:1000) at room temperature. It was found that 
s the blood of the foetus was poorer in catalase than the maternal blood. 

The intravenous injection of small quantities of fcetal blood or serum 
into pregnant animals causes generally, in the case of rabbits, symptoms 
of illness, especially when the injection is repeated after several days. 
^The symptoms vary in different cases, and in some cases are manifested 
in the form of tonic and clonic convulsions, which result finally in 
• the death of the animal. In the case of non-pregnant animals, the 
Ifirab injection is without effect. A second injection after eight days, 
■has an effect a^ powerful as that on pregnant animals. The results 
'obtained are similar to those found in the plienomenon of anaphylaxis. 
i:For this reason, the author suggests that eclampsia may be allied 
, to an anaphylactic action. S. B. S. 

I Poisonous Properties of Blood. J. Studzinski [Zentr. BhymU 
;i9l0, 23, Reprint 8 pp.).— The transfusion of blood from one animal to 
fanother of the same species usually provokes a temporary rise of 
blood pressure, whilst when tlio second animal is of a different species, 
Itk temporary fall of pressure occurs. In some cases, however, these 
'^’phenoinena are reversed. The lowering of pressure is ascribed to the 
presence of vasodilatin (compare Popielski, Abstr., 1909, ii, 593) in . 
the injected blood. A second injection made after the effects of a 
■previous one have passed off, has no marked action. A solution , 
obtained by adding to defibrinated blood phosphobungstic acid, and 
•-removing the excess of this reagent with barium hydroxide, 
was just as active as the blood itself. This solution when 
evaporated to one-fourth of its volume and injected into a dog (15 c.c. 
per kilo, of body -weight) causes the death of the animal, and the heart 
; ia found in a condition of extreme diastole. The vasodilatin is soluble 
in absolute alcohol, and is not precipitated from that solvent by a 
moderate quantity of ether. The rise of pressure occurring in some 
cases is said to be due to wisoky^rtmsin, solutions of w^^ch can be 
obtained' by similar methods. K. V. . 

iytical Investigations on Nitrogen and Phosphorus 
Ibliam and their Relationshipa. Georg Geund i 

54, 173— 229).— 'The simple balance-sheet method o 
^ g^ngesta and egesta cannot settle the question or ® 
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iotimate ctaoges which occur in the organs. In tho present research 
oil dogs and hens, the organs themselves were investigated, after 
bding protein feeding, the liver takes up 

more protein, and in hunger loses more than do the kidneys and 
musdes. The relationship of total phosphorus to total nitrogen in the 
go^'s organs remains fairly constant (PjOj : N= 1 ; 7'1) ; in the hen, 
the quotient is constant for the muscles, but in the liver it sinks 
slightly on protein feeding, and rises greatly on vegetable food rich in 
phosphorus. Tho quotient of protein phosphorus to protein nitrogen 
in the dog’s liver on a protein diet sinks to a small degree, and is 
probably due to changes within the cells. The quotient of residual to 
total nitrogen shows great variations, and no general rules can be 
stated. The quotient of protein phosphorus to total phosphorus shows 
a slight fall in the dog’s liver on protein feeding, and runs parallel to 
the quotient of protein phosphorus to protein nitrogen. W. D. H. 

The Metabolic Influence of Copious Water Drinking with 
Meals, C, 0, Fowler and Pnmp B. Hawk (/. exper. Med., 1910, 13, 
388 — 410),— The subject of the experiment, a man aged twenty-two, 
took 3 litres of water daily with his meals for five days. His weight 
increased by two pounds, and there was an increase in urinary nitrogen, 
mainly in the form of urea, ammonw, and creatine ; creatinine was 
diminished, probably because! the water stimulates protein catabolism ; 
creatine appeared probably because water causes a partial, muscular dis- 
integration j the ammonia increases probably because there is an 
increased output of gastric juice. The faeces, faecal nitrogen, and faecal 
bacteria all dimioished. The protein constituents of the food were more 
economically utilised. The result indicates many desirable and no 
andesirable features. W. D. H. 


The Influence of Pat Subcutaneously Administered on 
Protein Metabolism. Ernst Heilxrr {Zeitsch. Biol, 1910, 54, 
54—63). — .Metabolic experiments on rabbits are described, in which 
the administrations of olive oil by the mouth and subcutaneously are 
compared. The oil was given in amounts sufficient to satisfy the 
caloric need of the body ; subcutaneous administration did not affect 
fat metabolism, but raises protein catabolism; the absorption of 
food so given is very slow, .and subcutaneous feeding on fat cannot 
be recommended for clinical use. W, D. H. 


Nuclein Metabolism in the Pig. Alfrep Schittenhelm (Zei'teci. 
^j/siol, Chem., 1910, 60, 03 — 69). — Nucleic acid administered to pigs 
is acted on by nuclease, deamidase, aud oxydases ; purine bases and 
unc acid are formed, aud a final product is allautoin, which accounts 
for a small fraction (1 — 5% only). The purine bases in pig’s urine 
consist mainly of xanthine and bypoxanthine ; a small amount of 
adenine is present, but no guanine. Pocile found guanine in the urine 
of^a pig suffering from gout, and further investigation of the meta- 
1 in gouty pigs is desirable. W. D. H. 


Effects of Nutrition with Maize. Action of the Gastric Juice 
®u Zein and Qliadin. II. Silvestro Baolioni {Atli R. Accad. 
iae«i, 1910, [v], 10, i, 612—517). — ^The author’s experiments on the 
XCVHI, VOL. ii. . 43 



^tion of the gastric juice oF the 3og on zem and gliadin show that 
Hhe juice has a twofold action on gliadin. In the first phase of the 
^acKon, the gliadin is degraded into simpler protein products (peptoneg^ 
i^liadoses), the latter being subs^uently converted into compomiKjg 
rwhicb are deposited from the liquid as precipitates. The hiupg^, 
Reaction is red during the earlier stages of the reaction, but changes later 
^,to violet. As this second action can be prevented by previous heating of 
•the liquid to 92®, it appears to be a true enzymic action. Zein offers 
, considerably more resistance to the action of gastric juice than does 
gliadin, and it is converted into peptone-like products or zeoaes, which 
are unchanged by further action of the juice. T. H. p, 

The Nutritive Value of Pish in Comparison with Beef and 
its Effect on the Urine. B. Slowtzofp {Ztiisch. physihil. dnt&i, 
Therapie^ 1910, 14, 1 — 20). — Fresh or smoked fish has the same 
nutritive value as beef, but salted and dried fish is less readily 
absorbed. As compared with beef, less of the nitrogen leaves the 
body as urea, and more as residual nitrogen. Urinary indicati is 
increased on a fi.sh diet, but diminished if the fish is cured. Fresh 
(but not cured) fish increases the absorption of salts in the intestine 
and acts favourably on phosphorus and magnesium metabolism ; the 
• retention of calcium is smaller on a fish diet. W. D. H, 
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Purine Metabolism. II. The Capacity for Destroying Uric 
Acid of the Organs of Scyllium catulus. Vittobio Scafpiih 
(Biochim, ZeitscL, 1910, 25,5296—300). — The spleen and Wolff’s bodies 
were inactive ; kidneys, stomach, intestine, and muscular tissue possess 
the capacity for destroying uric acid ; ,in the case of the liver, the 
reaction follows the type of a unimolecular reaction. The reaction is a 
fermentative process, at any rate in the case of the liver, which 
is rendered inactive by boiling. S. B, S, 

Purine Metabolism. III. The Total Nitrogen and Purine 
Nitrogen in the Organs of Soyllium catulus. Vittorio Scapfidi 
{Biochem. Zeitsck., 1910, 25, 411 — 414).— The author tabulates th? 
results of analyses of the principal organs, those containing the largest 
amount of purine substances being the pancreas, testicle, and spleen. 

S. B. S. 


Purine Metabolism. IV. The Behaviour of the Purine 
Substances in the Autolysis of the Liver of Scyllium catulus. 
Vittorio Scaffidi (Biocftetn. Zeitsch.j 1910, 25, 415 — 419).— A 
nuclease is present in the liver of Scyllium catulus which exerts its 
activity chiefly in the interval between the sixth and twenty-fourth 
hour of autolysis. The purine bases separated from nucleoproteins by 
this nuclease are so changed in the process as to lose their character of 
purine substances. Uric acid could not be detected as a product 


of the change. 


S. B, S. 


The Decomposition of Cellulose in the Horse's Cfflcu^ 
^Hektbich von Hoesslin and K. J. Lesser (Ztiisch. Biol.i 1910, % 
47 — 53). — Scheunert’s conclusion is confirmed, that the decomposi wu 
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ffhich occurs in 'cdlulose in the (secuui of the horse is due to the 
activity of micro-organiams. W, P. H. 

Protein Degradation in the Intestine of Man. Alice 
giAUBEE (Biochem. ZuiKk., 1910, 25, 187 — 203). — The method was 
to observe the hourly output of urea after meals. A constant curve 
vas found for normal individuals after a standard meal ; in pathological 
‘cases, a deviation from the normal curve was detected. In normal 
individuals, after washing out the excess nitrogen by drinking large 
quantities of fluid before the test meal, it was found that the maximum 
of urea excretion took place between the fourth and fifth hour after 
the meal ; the same fact wag observed in several pathological cases. 
If degraded protein, such as peptones, be substituted for the standard 
protein of the normal meal, the maximum for the urea output is 
reached between the first and second hour after the meal, In tuber- 
culous patients, this same maximum was noticed even after a normal 
meal not containing the degraded proteins. S. B. S. 

The Real Relation of Trypsin to Erepsin. Karl Glaessneb 
and Alice Stauars (Biochem. Zeitsck., 1910, 25, 204— 218).— Both the 
small and large intestine contain in the mucous membrane an albumose- 
splitting enzyme, which is present in the larger quantity in the small 
intestine This ereptic action is not due to coli bacilli. Trypsin and 
the pancreas also contain an ereptic component. The ereptic and 
tryptic ferment actions can be separated from one another by taking 
advantage of the fact that blood-serum inhibits only the tryptic action. 
If the pancreatic duct of a rabbit is ligatured, an increase of erepsia 
will be found both in the blood and in the small intestine. If the 
pancreas is destroyed by the injection of paraffin into the gut, erepain 
disappears from the intestine. S. B. S. 

The Influence of Sodium Glycocholate on Tryptic Di- 
geation. G, Quagliakiello {Jiiochm. Zeifsch., 1910, 25, 220—238). 
—The rate of digestion was measured by uieaiis^of the viscometer. No 
marked effect on the rate of tryptic digestion could be observed when 
small quantities of sodium glycocholate were added to the digestion 
mixture, S. B. S. 

The Influence of Bile Salts on the Pancreatic Digestion of 
Starch. Giuseppe Buglia {Biochem. Zeitseft., 1910, 25, 239—256).— 
The viscometer method and estimation of maltose were the chief methods 
employed. It was found that the amount of sugar formed from starch 
^ a consequence of the action of the pancreatic ferment did not 
depend on the time and amount of ferment present, being proportional 
neither to the one nor the other of these changeable factora. The 
curves therefore representing the r.ite of reaction are not straight lines, 
jReither have they a simple logarithmic character, being similar in this 

f '^pect to those representing the tryptic digestion of proteins. Bile 
918 exert a favourable influence on the rate of digestion, which is 
jdependent of the concentration of the ferment and of the time of 
‘g«8t. There is a certain optimum concentration for the favouring 

43—2 
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faction of bile salts, which is higher than that found normally under 
physiological conditions of digestion. S. B. S. 

■ Physiology of Glands. XV. The Relationship between 
the Physico-chemical Properties of the Gland Proteins and the 
Secretive Capacity of the Glands. Leon Asher and Theodor 
KaratSlow {Biochem. Zeitsek, 1 910, 25, 305 — 326). — The gknda investi- 
gated were the pancreas and kidneys, from which the nucleoproteins 
were prepared. It was found that the internal friction of alkaline 
solutions of the nucleoprotein of kidneys was greater than that of 
those from the pancreas. Addition of electrolytes contained in blood- 
plasma diminished the viscosity of the solution of kidney nucleoprotein 
more than it did that of pancreas nucleoprotein. Dextrose showed no 
marked differential action. The conductivity of solutions of kidney 
nucleoprotein was greater than that of pancreas nucleoprotein, 
Addition of electrolytes increased the conductivity of a solution of 
nupleoproteins in iV/IO-potassium hydroxide more than it did the con- 
ductivity of protein-free A/lO-potassium liydroxide. The effect was 
more marked in the case of pancreas nucleoprotein solution than in 
that of kidney nucleoprotein solution. 

Measurement of E.M.F. in gas chains showed that pancreas nucleo- 
protein combines with more alkali than does kidney nucleoprotein. 
The authors ejfplain the results by assuming that a combination of the 
nucleoprotein with electrolytes takes place, and explain the bearing of 
their results on Ashers theory, that the granules of the secreting cells 
act as condensers for substances that are afterwards secreted. 

S, B. S. 


The Relationship of Glycogen in the Frog's Ovary to 
the Time of Year. Kan Kato. Glycogen in the Prog's 
Ovary. Mas Bleibtreu {Pfiiiger’s ArcJiiv, 1910, 132, 545—579, 
680 — 599). — The maximum of glycogen in the frog's body occurs in 
October and November; it sinks during the winter, and a further 
drop occurs at the spawning season, although even then the body 
contains a good deal. The liver glycogen follows tlie same order. 
The weight of the ovary rises from September to March ; the great 
increase of weight which occurs in April is largely due to water; 
the glycogen of the ovary is least in the autumn and winter; it rises 
enormously in the spring, and reaches its maximum at the spawning 
time, so that more than half of the total glycogen of the body is then 


contained in the ovary and the eggs. 

The second paper fills in some of the details in Kato’s work, the 
results of which are generally confirmed in several species of frog. 

W. D. H. 


Oxidations in Living Cells (Sea Urchin). Otto WAKninio 
(ZeUsch. physiol. Chem., 1910, 66. 305— 340).— The main 
made were of oxygen ; after fertilisation, the amount used by 
egg greatly increases ; the addition of phenylurethane to I' ® f 
water depresses cell division, but leaves the oxygen consump lo 
almost unchanged. The action of various agents and reagents 
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the o^yg?n consumption was inyestigated, such as hydrogen ions 
hydroxyl ions various salts and metels, etc. The results are discussed 
in relation to Loebs theory of fertilisation and membrane formation 
and Overtons theory of narcosis. The importance of intracellular 
enzymes was not confarmed. 

AutolysiS of Fertilised and Unfertilised Echinoderm 
Eggs. ®ciA8 P. Lvon and L. P. Shackell (if &'o; C/iem 1910 *7 
371-378).-irtem eggs autolysed in chloroform water show’ an 
increase of soluble nitrogen m periods varying from days to months ■ 
this occurs in acid solutions only. Fertilisation exerts little or no 
effect. More than one-sixth of the soluble nitrogen is of protein 
onpa; the autolysis of phosphorus is parallel to that of nitrogen 
With sperm a similar autolysis occurs, except in acid solutionr ® 

w. i). H. 

p/,^M. 1910, 66, 19— 30).— In new-born childr™, lactaw 

maltase, and invertaso are present in the mucous membmne a^d 
contents of the small intestine. In the contents of the kr.e intestine 
hue or no lactase IS found. Invertase appears about the beginnbg 
of the fourth month of fcetal life, maltase at the end of the S 
month, and lactase about the eighth month. In the Pcw-born cS 

I™.™ (2.4,1. cim, TOO, 86, 37-5! 

jions by Phmmers method show that lactase is the last formed 
of the enzymes which act on disaccharides, and probably is the last 
digestive enzyme formed in fmtal life. P’^coably^s Uie^last 

The Analysis of Brain, Especially with Beeard to tho 

kw.. „j 

«»5, .03 a.li in^lubla'^'’ i""^ Pl">apbon6, higher tittj arid., total 
brain, and cerebellum mid*. 

authortabulatSesX. 

choleeter^ Reaction, Especially Lecithin and 

wth ethyl acetate at 6(P ’'Ph ' i extracted 

^solved in ether tin l' • -^^a ? on cooling w.as 

repeated twice^ The acetone, which treatment was 

thoseTthe other S “o‘ate 

tne^other fraction (“pure lecithin”) were investigated 
and J. Path. Bad., 1910, 14, 481— 60A 



iwith reference to the following reactions; (o) hesmolytic action 
(5) capacity for activating cobra htemolysis, (c) inhibitory action on 
'the serum complement, and (d) the capacity to act' as antigen in the 
Wassermann reaction. Amongst other results, it was found that 
alcoholic lecithin solution is capable of dissolving relatively w 
amounts of cholesterol, and that such a solution is a very efhcient 
substitute for the ordinary tissue extract in Wassermann’s reaction 

S. B, S. 

Investigations on Smooth Muscle (Dog’s Oesophagus), jj 
Action of Cations. G. Fienga. III. Eeplacement of Calcium 
in So-called Physiological Fluids. Giuseppe Buglia ( Zeittch . Biol . 
1910, 54, 230—248, 249—268). — II. The cations investigated fail 
into two groups ; (1) those which increase muscular tonus— potassium 
calcium, strontium, barium, and mercury; (2) those which have the 
opposite effect — lithium, ammonium, sodium, magnesium, manganese 
cobalt, nickel, zinc, and cadmium. There is a difference of intensity 
in the actions of the v.arious metals, in the reversibility of the actiou 
and in the antagonism of members of the two groups. 

III. The replacement of the potassium in Kinger’s fluid by various 
other metals was investigated, but the only one found to give eciually 
good results was emsium. W. i), H, 

The Presence of Iron-containing Lipoids in the Spleen, 
Robert Bubow {Biochm. Zeitseh., 1910, 26, 165— 170).— The chief 
lipoid isolated from human spleen was a saturated compound 
containing 1'37% phosphorus, 0-41% iron, and 1-23% nitrogeo 
(N;P = 2:1). In addition, two other iron-containing unsaturated 
phosphatides were obtained, together with jecorin, lecithin, and 
cholesterol. The author does not give the methods of preparation. 

S. B. S, 

Adrenalectomy and Glycosuria Hugh McGuigan (Aintr. J. 
Phytiol., 1910, 26, 287 — 294). — Removal of the adrenals in rabbits 
renders the production of salt glycosuria impossible, while phloridain 
glycosuria occurs readily. Removal of the adrenals in dogs makes the 
production of salt glycosuria dillicult, but not impossible, and in cats 
‘ the same operation does not modify the production of salt glycosuria. 

The Cholesterol Ester of the Horny Layer. P. G. Usna and 
L Golodetz (Biochem. Ztitsch., 1910, 25, 425-426).-The authon 
aver that Salkowski's discovery of c.uters of palmitic acid in specimm 
from cases of dermatitis exfoliativa is not definitely substantiateo, 
chiefly on the ground that a lanolin ointment might have been 
employed in the treatment of these cases, and that the palmitic esters 
were derived from this gourco. ^ 

Cholesterol Esters of the Homy Layer. Erhsi 
fi ^TfK oyBKT (Biocliem, Zeitsch-j 1910, 26, 427 — 428). — A reply . 
Iglid j^lodetz (preceding abst^t). The author denies the possib ly 
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of the palmiHc ester having been derived from lanolin on the ground' 
fhftfc the latter on extraction with 93% alcohol never yields snow-white 
Teedles melting at 77-780. . S. B. S. 

The Importance of Iron for Animal Oxidations. Ernst ,, 
Masing {^Bitaoh. physiol. Chem., 1910, 66, 262— 264). — Whether cells 
and cell nuclei or their nucleoproteins 'contain iron has been answered ■ 
differently hy former workers. In the present research, cells were selected:^ 
rich in nuclear material, and from organs (generative organs) where : 
oxidation is vigorous ; care was also taken to avoid contamination withi^ 
hainoglobin. The sperm of the sea urchin and salmon, and the egg»| 
of the sea urchin, contain the merest traces of iron, in many cases no^i 
more than there is in sea-water; it is regarded as doubtful whetberi 
iron is really important for oxidative processes. W. P. H. .. 

The Influence of Certain Toxins and Antitoxins on the.V 
Oxidising and Reducing Capacities of the Tissues. I. AndreA'; 
piTiNi [BiochiTii. Zstisch., 1010, 25, 257 — 201). — The action of'' 
diphtheria- and typhus-toxins on the oxidation and reduction proce8ses| 
in rabbits was investigated. The oxidation processes were investigatedp 
by Kenckfs method, namely, by determining the amount of phenol] 
excreted after the injection of benzene in tho animals. The reduction 
procer es were investigated in both the alcoholic and a<)ueous extracts, 
of the muscular tissue by the method of Helier and Richet. Both 
' typhus- and diphtheria-toxins were found to increase the reduction 
capacity, and diminish tho oxidising capacity of the tissues. 

S. B. S. ■ 

Glycolytic Process with Reference to the Work of Stoklasa,; 
Oppenheimer, and Rosenberg. J. Fhyaiol., 191(),' 

23, 965—974). — Mainly polemical. The views advanced may be 
summarised as follows : Tho glycolytic power of the tissues is not: 
proved to be due to an enzyme secreted by the tissue cells, but is 
probably the result of tho action of an enzyme in the blood on these 
tissues, he pancreas does not form a glycolytic enzyme, but the 
favourableaction of pancreatic extracts on the glycolysis produced by' 
blood is due to the presence of au amboceptor or activator in the 
pancreatic extracts. W. D. II. • 

The Amount of Choline in Animal Tissues. Tosaku 
Kinoshita [PjiuyiFs Archiv, 1910, 132, 607 — 631).— The delicacy of 
the various tests which have been proposed for choline are compared. 
For quantitative purposes, Lehmann’s method of preparing it from the 
tissues was employed ; it is then weighed as the gold compound, 
various precautions to prevent, loss being described. The 'intestine, 
peccreas, spleen, muscle, liver, kidney, and lung all contain choline in 
amounts varying from O’Ol to 0 03%. AV. D. H. 

Adenase and its Relationship to the Origin of Hypoxan- 
thine in the Organism. Carl Vogtlin and Walter Jones {ZeiUeh. 
piyiiof. Chsm.y 1910, 06 , 250— 256).— It is pointed out that the 
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extBt 6 iic 3 of hypoxanthine in a tissue is not a necessary proof of the 
existence of adenase, an enzyme whicli converts adenine into hypo- 
> xanthine. There are oases, for instance, dog’s muscle, where adenase is 
absent and hypoxanthine present. The importance of the putim 
enzymes seems to have been exaggerated j at any rate, the following 
facts point to the existence of other factors as well : 1 . The organs of 
the rat show no purine enzymes t nevertheless rat s urine contains uric 
acid. 2. The organs of*the ape contain such enzymes, but the urine 
contains little or no uric acid. 3. Ascoli’s work on the physiological 
synthesis of uric acid shows that this may occur when neither a purine 
ring nor a purine enzyme is present. W. D. H. 


A Ne-w Mode of Formation of jS-Hydroxybutyrio Acid in the 
Animal Organism. Hknby D. Dakin {Journ. Amr. Meiical 
Association, 1910,54, 1441).— The author finds that acetoacetic acid 
is reduced to )3-hydroxybutyric acid in the animat organism. In 
experiments in which a quantity of about 10 grams of acetoacetic acid 
in the form of its sodium salt (8% solution) was injected intraveoonsly 
into cats and small dogs in the course of four to six hours, the urine 
secreted during this period was tonnd to contain more than 1 gram of 
f-)3-hydroxybutyric acid. 

j3-Hydroxybutyrio acid and acetoacetic acid are thus mutually inter- 
convertible in the animal organism according to whether oxidation 
or reduction tikes place. Since /3-hydroxybutyric acid when present in 
the urine of diabetics is almost invariably accompanied by acetoacetic 
acid, it is possible that some part of the former acid may be derived 
by the reduction of acetoacetic acid. W . D. H, 


Origin of the Brown Pigment in the Integument of the 
Larva of Tenebrio moUtor. Ross A. Goet.sek {/. Biol. Cltm., 
1910, 7, 365— 370),— The process of coloration in the larva is due to 
the interaction of an oxydase and a chromogen ; it proceeds in tie 
absence of life. It can be inhibited by carbon dioxide and by 
nitrogen, but proceeds again when oxygen is admitted and the 
inhibitor removed. The chromogen resembles tyrosine in being not 
precipitable by phospbotungstic acid. In the pupa stage, the chromo. 
gen is absent, but tyrosinase is present both in the pupa and the 
beetle. A phenolic substance is present in the larva, as also are 
substances capable of uniting with diazo^iompounds to form azo-dyes. 

4 W. D. H. 


Chemistry of Acute Palls in Weight. Relationships between 
Water and Salts in the Organism. Luuwig Toblek {Arch. exp. 
Path. Pharm., 1910, 62, 431— 463).— Acute loss of body-weight was 
produced in dogs by the administration of large doses of magnesiuii 
sulphate, and death ensues in a few days when the body has los m 
25 to 30% of its weight. ■ The skin and muscles lose most weight, os/, 
of the total, and half of this is duo to loss of water. These part^ 
however, contain after death 65 to 75% of water, the norma g 
being 55%. The different mineral constituents are lost ““.’'“J » 
.proportions, the greatest loss next to water falling on 
and potassium. Similar conditions obtain after great „ 

by the skin. ' r- ■ ‘ 
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Bioiogipal Diflferentiation of Milk and Milk Proteins. Fbitz 
KoUMETEE {Zeitsch. Biol.y 1910, 64, 64 — 90). — The capacity to unite 
ffith complement renders it possible to differentiate milks biologically ; 
the action is specific, and each protein (caseinogen and the albumin- 
fflobulin complex) has its own special action. Milk can by this means 
be distinguished from nerum. In addition to the specific milk proteins, . 
nroteins are present in the milk identical with those in the blood, and 
such proteins are more abundant in colostrum than in fully formed, 
Milk which has been boiled can also be used for the preparation 
of an anti serum which reacts with boiled and raw milk. The union 
with complement of milk antisora, and the action of the antigens does 
not appear to be dependent on the calcium present. W. D, H. 

Comparative Investigation on the Composition of Case- 
inogen from Human and Cow’s Milk. Emil Abdeehalden and 
Leo Langstein (Zdtsch. phyaid. Chem., 1910, 66, 8 — 12). — So far as 
total hydrolysis is concerned, the yield of individual amino-acids 
indicates no difference in the composition of the caseinogen of cow’s and 
human milk, W. D. H. 

Comparison between the Mode of Action of Certain 
Retarding Salts and the Proteins of Milk Coagulable by 
Heat on the Coagulation by Rennets of Boil^d Milk. C. 
Gerbeb {Cmpt. rend., 1910, 150, 1357 — 1360. Compare this vol, ii, 
527) —An account of further experiments in support of the theory 
previously advanced, that those substances which protect fresh milk 
from coagulation by ferments which act on boiled milk do so by 
combioing with the casein, and are not strictly speaking anti-ferments. 
Boiled milk containing small quantitiesof saltsof copper, silver, mercury, 
gold, or metals of the platinum group behaves towards ferments 
precisely as fresh milk in the absence of these substances. The 
protective influence of these salts closely resembles that exerted by 
those proteins of fresh milk which are rendered insoluble by the action 
of heat. W. 0. W. 

Ferments of Milk and their Origin. Julius Wohlgemuth and 
Michael Strich (Silzungaher. K. Akad. Wise. Be7'lin, 1910, 520 — 524). i 
—It is known that the milk of most animals contains carbohydrate- 
and fat-splitting ferments, and also an oxydase, reductase, and catajase. 

A proteoclastic enzyme has so far not lieen found. The oasease of 
Doclaux, which possesses the property of dissolving the casein coagulum 
formed by rennet, is not normally present in fresh milk, but is the 
product of the growth of a definite organism. The galactase of Babcock 
and Russell (compare Abstr., 1900, i, 712) ha.s similar origin. The 
statement of Spolverini that milk contains pepsin and trypsin, and the 
researches of Moro are similarly discredit^. The authors succeeded 
in demonstrating the presence of a glycyl-tryptophan-splitting 
ferment in human milk, and in the milk of the rabbit, cow, goat, and 
guinea-pig. It was found most abundantly in the first twojinstances. ■ 
"fhe ferment is killed in fifteen minutes at 65 — 70°, but withstands 
pfiptie digestion. The role of this enzyme in the economy of infantile 



nutrition ia at present open to question. . The. possibility of accuraf 
quantitative estimation oE diastase in these liquids led the authors 
endeavour to discover the origin of these milk ferments by the exam 
ination of the diastatic content of the blood, urine, and milk of variou 
animals. Guinea-pigs have more diastase in their Wood than dogs do 
more than rabbits, j The diastatic content of the milks of these animals 
is, however, in the reverse order. From one woman, milk, blood, and 
urine were obtained. The diastatic contents of these liquids were of 
.the order 200 : 1 : 1 during the earlier period of lactation, and at a later 
period a comparison of milk and blood gave the value of diastatic 
activity 10 ;1. Colostrum contains even' more diastase than miiij 
during earlier lactation. Cow’s and goat's milk contains no diastase 
although the blood of these animals has the same diastatic content as 
that of woman. The conclusion is drawn that the mammary glands of 
some animals have special capacity for secretion and excretion of blood- 
diastase, although mostof the milk diastase, where it occurs, is elaborated 
in these glands, it is suggested that these glands are the seat of 
formation of the other enzymes present in milk. That blood diastase 
can pass into milk was shown by direct experiment. In three instances 
it was demonstrated that ligatiiring the pancreatic duct of a bitch in 
early lactation produced a groat increase of diastase in the blood, urine, 
and milk. The increase in the blood was much greater than that in 
milk. The di, astatic content of tho milk and of the blood returned to 
normal simultaneously. G. S. W. 

Accidental Presence of Thiocyanates in Milk and their 
Origin. E. E. Skecrlin and Crocdetelle {Compi. rend,, 1910, 150, 
153U — 1531). —Samples of milk showing a rose-red coloration were 
found to contain thiocyanates. Tho presence of these substances wag 
traced to the occurrence of mustard oil (from Cruciferat) in cattle* 
cakes on which the cows had been fed. W. 0. W. 

The Pate of the Intermediate Uric Acid in Human Meta- 
bolism, and the AllaDtoin Content of Human Urine; the 
Recognition and Stability of Allantoin. Wilhelm Wiechowski 
(Biockem, Zeitsek, 1910, 26, 431—409. Uomparo Abstr., 1907, ii, 
284). — In dogs, nucleic acid given by the mouth is converted, almost 
quantitatively, into allantoin. Rabbits yield only 40 — 50% of the 
nitrogen of nucleic acid in this form. Normal human urine maj 
contain from 5 — 50% of the ingested purine nitrogen as uric acid. 
Given subcutaneously, uric aci<l appears as allantoin for the most part 
in the case of the dog and rabbit, whilst in the human being about 90^ 
is excreted unaltered, a small fraction not being recovered. The 
author, disagreeing with Schittenhelm and others, asserts that allaatois, 
as in oth 0 r:^lBaramals, is produced in the purine metabolism of the 
human b^ng, but in so small an amount that uric acid must be 
regard as the main channel of excretion of purine nitrogen. In 
the method employed, the urine is put througli a lengthy series of 
precipitation processes in which pliosphotungstic acid and mercury, 
leqi^iind silver salts are employed. Finally, the* free allantoin is 
jlgOT stallised from hot water and weighed. A critical examination 
method and its suggested modi£catio&s is given. 
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puM allantoin undergoes slight decomposition when boiled in solution 
distilled water. In a similar manner to uric add, it yields oxalic 
”id on shaking with' alkali hydroxides. It reduces solutions of certain 
netallic salts, yields glyoxalic acid on oxidation, and may be used 
nstead of that acid in the Adamkiewicz’s reaction, G. S, W. 

Chylous and Pseudo-ohylons Ascites. R, L. Mackenzib Wallis 
mdH. A. ScHfiLBERO (Quar. J. Med., 1910, 3, 301—312). — The milky 
ippearance of a pseudo-chylous ascitic fluid is due to a lecithiu- 
Tlobulin complex which is held in suspension by the inorganic salts 
Went ; removal of the latter by dialysis precipitates the complex, and 
•he opalescence disappears. The milky appearance is not due to free 
'at, lipoids, or mucinoid material. W. D. H. ; 

The Etiology of Beri-Beri. S. Kajiura and Otto Rosenheim- 
<j ffygUne, 1910, 10, 49 — 55). — Beneficial results have been achieved'' 
in Japan by merely replacing a certain percentage of rice by other, 
nitrogenous foodstuffs {meat or barley); this is strongly in favour 
of the view that the disease beri-beri is not produced by a specific 
poison in rice, but by the unphysiotogical nature of a rice diet.. 
Rice is poor in calcium and phosphorus; its nitrogen percentage 
is not markedly lower than that of barley. The beneficial results 
oftbar'ey might therefore be due to the nature of its proteins. 
The g.iadius or alcohol soluble proteins in barley are represented by 
hordein, and they are absent in rice, and, possibly, this absence will 
explain the non^efficiency of a rice diet. On this hypothesis, experi- 
ments on fowls were undertaken with white or peeled rice from Japan. 
A simple diet of this rice causes in these birds a fatal disease identical 
with, or very similar to, beri-beri, independently of influences of 
climate or locality,; the addition of hordein in the quantities used, or’ 
of large quantities of calcium carbonate or phosphate, did not, how- 
ever, prevent the disease, W. B. H. 

Biochemistry of Growth. I, The Total Nitrogen Meta- 
bolism of Rats Bearing Malignant New Growths, IL 
Distribution of Nitrogenous Substances in Tumour and: 
Somatic Tissues. Wilhelm Cramer and Harold Pringle (Free. 
Roy. SoG., 1910, B, 82, 307—315, 315—320). — Less nitrogen is 
necessary to build up tumour tissue than the same weight of somatic" 
tissue. Animals with tumours maintain a positive nitrogen balance, 
and the nitrogen retention increases with the size of the tumouri 
The tumour cells have no special aflinity for nutritive material, nor 
do they proliferate at the expense of the other tissues; their ^nitro- 
genous material is derived from a sparing action on protein meta- 
boliBm. No evidence of a toxin was found. Weight for weight 
cancer cells contain only about three-quarters of the protein in 
ordinary tissue cells, so that a large mass of tumour is built from a 
comparatively small weight of protein food ; the abiuretic products, 
however, are slightly more abundant in cancer than in normal cells. 
Fatal tissues and probably other j*apidly growing tissues have also^ a 
relatively low nitrogen percentage. W. D. H. 
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Peptolytic Enzymes in Cancer and other Tumours. Tn 
Ehil Abdebhalden and Plorentin Medigreoeanu. IV. R. 
HALDEN and Lddwiq PiNCusaouN {Ztitsch, physiol. Chem., 19io ^ 
265 — 276, 277 — 283). — ^III. The various tumours o£ rats and ’tnic’ 
investigated always contain peptolytic enzymes, but with one excenti ^ 
no difference between these afid those of normal liver cells wer 
noted. In some cases, the tissue juice of ulcerated tumours act ^ 
more vigorously than that of non-nlcerated tumours. The exceptio 
just alluded to is that the juice of all the mouse tumours und mogj; 
of those from rats produces cleavage of silk-peptone, whereas that of 
normal tissue does not. The serum of normal rats cleaves glycvl-/. 
tyrosine and cfMeucyl-glycine ; that of mice cleaves the first-oamed 
dipeptide j the second was not investigated. It is probable that the 
serum of dogs (which normally contains no peptolytic enzymes) with 
tumours contains such enzymes. 

IV. The difference just noted in animal tumours hold.? also for 
those in man, and may be of diagnostic value. W. D_ 


Effect of Electric Bath Treatment of the Insane on the 
Urinary Creatinine. R. L. Mackenzie Wallis and Edwin 
Goouall (/. Meixtal Sd.^ April, 1910). — The excretion of creatinine 
in the insane is 'usually low; it is not influenced by ordinary warm 
baths, but electric baths using ;the sinusoidal current slightly increase 
it, possibly by the effect on the muscles. W. D. H. 


Choline in Pathological Cerebro-spinal Fluid. Max 
Kauffmann {Ziitsch. physiol Chenx.^ 1910, 66, 343— 34i).— The 
present tests for choline are not regarded as satisfactory, but the 
base which has boon described as such in normal and pathological 
:erebro*spinal fluid is “certainly not choline.*' What it is is left 
uncertain, as the author had the misfortune to lose the greater port of 
the substance he had collected from six and a half litres of fluid. 

W. D. E 

The Non-coagulable Nitrogen of Sera of Normal, Syphylitic, 
ind Tumour Cases. M. Takejiuica [Biochem. Zdtsch., 1910, 25, 
>05 — 507). — An investigation of the “non-coagulable nitrogen" of 
certain normal and pathologic.al sera before and after autolysis at 55“. 
The “total nitrogen” of serum from patients with tutnours is not 
greater than in normal cases. Before autolysis, there is more 
K}agulable nitrogen than the normal in carcinoma cases. After 
lutolysis, the sein of carcinoma case.s again gave higher “hod- 
loagulable nitrogen ” values than the normal and sarcoma cases ; in 
ihree syphylitic cases having a positive Wassermann reaction, the 
5era had normal values ; in three ca.ses of paralysis were found still 
nore non-coagulable nitrogen than in the cancerous patients. 

U. S. W. 

Phosphorus-content of Sera in Normal, Syphylitic, and 
Uaroinoma Oases. M. Takemuba (Biochem. ZeUsek, 1910, 25, 
i08 — 509). — Small differences were observed between the values for 
ihe total phosphorus-content of the sera examined. Those giving ^ 
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ositive Wassermstan’s reaction for syphylis contained more phosphorus 
normal. The sera of carcinoma patients gave similar results. 

G. S. W. 


Behaviour of Elementary Sulphur in the Animal Organism. 

Artur Konschego (Arch. exp. Path. Pharm.^ 1910, 62, 502 — 517). — 
Adioinistratioa of sulphur to dogs produces a rise in the total 
g^lpljates and the “neutral sulphur” of the urine, as previous 
observers have stated. There is also a marked increase in the ethereal 
sulphates, due almost exclusively to increase in the phenolsulphuric 
acid ; the indoxyl sulphate hardly alters at all. The urinary nitrogen 
is unaltered. The drug almost always produces diarrhcea, and the 
sulphates of the faeces are increased. W. D. H. ^ 

The Formation of Ethereal Sulphates from Thiocarb- 

amide. Niro Masuda {Zeilsck. phynol. GJiem,, 1910, 67, 28 — 34). — . 
Thiocarbamide given subcutaneously in rabbits increases the “ neutral ;• 
sulphur ” of the urine markedly ; it is also in part found as such, and 
part as ethereal sulphate. Increase in the latter is therefore not , 
primarily duo to administration of phenol, as some have supposed. 

W. D. H. 


The Composition of Blood, Urinary Excretion, and Lymph 
Form cion after the Intravenous Injection of Solutions of 
Colloids alone and in Conjunction with Crystalloids. Angelo 
PuGLiESE {Zeiisch. Biol.y 1910, 64, 100 — 152). — The diuretic action of 
hypertonic solutions of sodium chloride shows very small changes 
whether the salt is injected into the blood alone or in combination 
with gelatin and gum arahic, but the excretion of the salt occupies 
a longer time. The solids of the blood undergo a diminution if the 
?alt solution is hypertonic or hypotonic and mixed with the colloid ; - 
in the former case, the osmotic pressure is raised, and in the latter 
it falls: this outlasts the diuretic effect. If the salt alone is injected, 
the blood is at first diluted, but soon it becomes more concentrated. 
The crystalloid and colloid mixture also causes a great increase in the 
lymph flow, and the osmotic pressure and chloride concentration of 
the lymph are raised. \V. D. H. 

Decomposition of Chloroform in the Organism. Maurice 
Nicloux (Compt. rend., 1910, 160, 1260 — 1263). — From experiments 
OQ dogs, in which the animals were placed in a globe and treated with#, 
air containing a known proportion of chloroform vapour, the total 
amount of chloroform eliminated also being determined, the author 
arrives at the conclusion that during aneesthesia and the period 
of recovery about 50% of the chloroform fixed by the blood and tissues 
undergoes decomposition. Experiments in which ansesthesia was 
effected by ingestion of chloroform water led to the same result. 

W. 0. w. 


The Behaviour of Furylpropionic Acid in the Animal Body. 

Tauoki Sasaki {Biockem. ZvUsch., 1910, 25, 272— 283).— After 



;i<fiimistration of furylpropiooic acid to a dog, farylicryluric acid wag 
ihe main product recovered in the urine, the quantity obtained beioff 
^uivalent to 21‘5% of the furylpropionio acid administered. About 
fl8'6% was recovered as pyromycuric acid, so that about 40% of the 
ifurylpropionic acid , administered escaped destruction. The author 
'gives synthetical methods for prejaring the various substances in 
^question. Pyromycuric acid (m. p. 165°) was obtained by the action 

‘of pyromucyl chloride on glycine. FuryUeryluricacid (m. p, 218 2W\ 

was obtained by the action of furylacryl chloride (m. p. 34 °) 
glycioe, and furylpropionyluric acid {m. p. 118°) by the reduction by 
Sodium amalgam of furylacryluric acid. S. B. S, 

L Pharmacological Action of Harmaline. James A. Gunn 
Eoy. Soc. Edin., 1910. 47, II, 245— 272).-Harmalme 
resembles quinine in being relatively much more toxic to mammals 
than to frogs. In the cases of the guinea-pig, rabbit, and cat, doses 
exceeding about O'l gram per kilogram were fatal, whilst for frogs 
the minimum lethal dose is 0*25 gram per kilogram. The pharmaco- 
logical action of the substance also resembles quinine, in that it is of a 
;non-selective type; it affects specialised tissues, such as voluntary 
jnuscle and the muscle of the heart, blood vessels, and uterus, and the 
cells of the central nervous system, whilst its action on less highly 
differentiated cells (protozoa, ciliated epithelium) has already besn 
observed. In ‘frogs, lethal doses rapidly produce paralysis of respira- 
tion, and in mammals, arrest of respiration due to paralysis of the 
respiratory centre is the chief cause of death from harmaline poisoDitg. 

R. V, S, 

The Behaviour of Mono-palmityU-tyrosine, Distearyl-^-tyro- 
sine, and p-Aminotyrosine in the Organism of an Alcap- 
iitonurio Person. Emil Akdrrhalden and Rudolf Massijji 
physiol, CA«m., 1910, 66, UO— 144).— Tho question whether the 
compounds of fatty acids and aromatic amino-acids can be broken up 
by the body cells was investigated by giving them to an alcaptonurie 
patient; in spite of a deleterious effect which they exert on meta- 
bolism, the question is answered in the affirmative, for the homo- 
•gentisic acid which originates from tyrosine was increased in the 
urine. 

A similar result as judged by an increase in the reducing power of 
the urine followed the administration of p-aminotyrosine. 

W.B.H. 

Pharmacological Properties of Picric Acid. Feasoesco 
Motolese {Arch. Farm, spsrim. Sci.^ 1910, 9, Reprint, 47 pp-)-— 
both leucocytes and infusoria, picric acidic the concentration 1 :2()00 
coagulates the protein matter, and thus exerts an immediate fixing 
action. At the concentration 1 : 10,000, the acid does not injure the 
vitality of the infusoria, on which it exerts a marked negative cbemo* 
t^iq, action ; with the leucocytes, the vital manifestations are 
and death ultimately caused, owing to the solution of t e 
jjlik>topl^m, tho same action being produced, although more slowly, a 
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the concentration 1 : 20,000, In the 'proportion' 1 in 30,000, the acid 
\s inactive towards the leucocytes. Picric acid has an astringent 
action superior to that of zinc sulphate, alum, or lead acetate, and 
almost equal to that of basic lead acetate. The acid is possessed of 
considerable diffusivity, owing to the fact that it is an electrolyte, 
-fhe permeability of the cornea to picric acid is very slight, and less 
than that of the conjuncti\4. T. H, P. 

pharmacological Action of Protocatechyltropeine. CnARLis 
B. Marshall [Trans. Roy. Soc. Min., 1910, 47, II, 273—285. 
Compare Jowett and Hann, Trans., 1906, 89, 364). — From experi- 
ments on anaesthetised rabbits and cats, and on frogs, the author finds 
that protocatechyltropeine when subcutaneously administered paralysjfi 
the vagal endings in the heart, but is much less powerful than atropine 
or even homatropine. In certain doses, it paralyses the' respiration 
temporarily } this action is due to paiulysis of the respiratory centre, 
and not to a peripheral action. A gradual fall of blood pressure 
usually occurs, but this does not seem to be connected with the action 
on the respiration, In cats, a rise of blood pressure is sometimes 
observed, owing to the paralysis of the vagal endings. It was not 
found possible to show any separate pharmacological actions of the 
two groupings in the compounds. R. V. S. 

The Behaviour of Phloridzio after Extirpation of the 
Kidneys. Kael Glaessner and Ekn.st P. Pick ( FJluger's Archiv 
1910, 133, 82— 86).— Polemical against Leschke (this vol., ii, 530). 
Tho authors considers th.at his work, so far from contradicting, 
confirms their own. "W. B. H. 

Strophanthus sarmentosus ; its Pharmacological Action 
and its Use as an Arrow Poison. Sir Thomas B. Fraser and . 
Alister T. Mackenzie [Trans. Roy. Roc. Min., 1910, 47, II, 
341—410). — The alcoholic extract .of the mature seeds of this plant 
contain a substance having the properties of a glucoside. On adding 
concentrated sulphuric acid to the dry extract, a brown colour, 
becoming violet, is developed. The pharmacological action of the 
extract is very similar to that of S. hispidus (compare Abstr., 1890, 
262), the chief features of its action being the effects on the heart and 
skeletal muscles. Certain arrow poisons used in Nigeria, and said 
he prepared from this plant, were found to behave physiologically in 
the same way as the alcoholic extract, so that in all probability they„ 
are obtained from that source. • R. V. S. 

Pharmacological Action of Tutu, the Toot Plant of New 
^ealand. Cuarles K. Marsuali, [Trans. Roy. Soc. Edin., 1910, 
b II, 287 — 316).— The author has arrived at conclusions in agree- 
ment with those of Fitchett and Malcolm (Abstr., 1909, ii, 919) in 
respect^ of the experiments common to both investigations. The 
eptiform convulsions caused by tutin are mainly of cortical and 
8 ^^5 thio convulsions arising in the pons are very 

'^ceptible to anaesthetics. In lubbits, all doses which produce an 
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o'Ewious action cause a Tall of bod^ temperature. When heated oti tb 
water-bath for three hours with a 1% solution of hydrochloric acid 
when raised to boiling temperature with 1% sodium hydroxide 
0'05% calcium hydroxide, tutin is decomposed, and the decomposition 
products have no physiological action. Coriamyrtin, which is obtained 
from another species of Coriara (C. mp'lifolia), is a more powerful 
copvulsant than tutin, and it is more Apid and transient in its 
action. R, 

Influence of Dietary Conditions on Physiological Resist- 
ance. Nellis B. IToster (/. £ioL Ohem , 1910, 7, 379— 

Some dogs were fed liberally, others scantily, on protein in order to 
test their relative resistance towards abrin and ricin poisoning. The 
ilotal number of experiments is too small to exclude other factors, such 
as breed, idiosyncrasy, etc., for whether they succumbed or survived 
was not related at all to their diet. W. D. H. 

The Toxicity of Atoxyl. K. Muto {Arch. exp. Path. Pham., 
1910, 62, 494 — 501).— The lethal dose fora mouse weighing 10 grams 
is 0’003— 0'005 gram ; for a frog weighing 15 grams, about 0’005, and 
for rabbits about 0*2— 0-3 gram per kilo, of body-weight. In doge the 
most marked post-mortem signs are congestion and hsemorrhages in 
kidney, Intestine, and heart. Estimations of the amount of the drug 
which passes into the urine in rabbits are given. W. D. H. 

Biochemical and Therapeutical Studies on Trypanosomiasis, 
Anton Breinl and Maximilian Nierenstbin (Ann. Trop. Mtd. ani 
PartMii, 1909, 3, 395 — 420). — The following conclusions were drawn 
as to the action of atoxyl : (a) after injection, a comparatively small 
amount combines through the amino-group with serum proteius and 
forms atoxyl-serum ” ; the greater part is secreted in the urine 
partly unchanged as ;>-aminophenylarsinic acid, partly oxidised 
in the form of yj-hydroxyphcnylarsinic acid and as hydroxycarbamino- 
phenylarsinic acid, and partly as. free inorganic arsenic; (&) from 
atoxyl'Serum, arsenic is set free through an oxidation process caused 
by the oxidative ferments present, and probably also by trypanosomes, 
whereby the aromatic nucleus is destroyed ; (c) at the same time 
reduction takes place in the intestines, whereby atoxyl is reduced to 
aniline and arsonioiis acid ; (</) the arsenic which is formed by 
oxidation acts in the nascent state on the trypanosomes. 

The authors have investigated the trypanocidal action of a large 
number of other arsenic compounds and dyes on various animals, but 
without finding any with distinctly marked action. The substances 
investigated include acetylated atoxyl, salicylyl-atoxyl, formyUtoxyl, 
sodium^hydroxyphenylarsiiiato, disodium azobenzene-4-arsinate, tetra- 
aodium phenazinc-4-arsiDate, sodium di-;)-aminopheny]arsinate, 
4-acetylamino-3-methylphenylarsinate, and various derivatives oi e 
same, and certain antimony compounds. , 

. The authors give a resume of various investigations on e 
resistance to atoxyl acquired by trypanosomes, and conclude a 
the immunity is often acquired against the ‘‘ atoxyl-serum, an 
resistance only holds good in the animal in which it is acquir 
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They ‘also results of experiments on the time required for 
destruction of the trypanosomes in the bodies of various animals, and 
on the value of sub-inoculations. 8. B. S. 

The Physiological Action of Cyanamide and Some of its 
Derivatives. Albert §tot2er and Julius Soll {Biochm. ZiiUck,t 
1910, 25, 215 — 219). — The toxic dose of cyanamide for guinea-pigs was 
0-4 gram per kilo, of weight. Dicyanamide given per os to a dog in 
doses of 5 grams per kilo, of weight, administered over five days, 
produced no toxic effect; toxic effects were observed, however, on 
guinea-pigs with smaller doses. The hydrochloride of guanylcarbamide^ 
was also non-toxic to dogs in relatively large doses, but produced toxic 
effects on guinea-pigs in smaller doses. Diguanidine hydrochloride, ' 
giianylcarbamidesulphonic acid, and guanidylacetic acid were found to. 
be non-toxic. S. B. S, 

Toxolecithides. Julius Morgenroth and R. Kaya (Bioch»m: 
ZeitscLt 1910, 25, 88 — 119). — The experiments tend to show that the 
hffimolytic action of cobra-poison is of two fold nature, and can be 
activated either by a serum complement like an ordinary amboceptor 
or by means of lecithin. The following facts support this hypothesis r 
bsoKilysis in presence of serum takes place only at higher tempera- 
tures, whereas that in presence of lecithin takes place at 0® ; if the 
cobra poison is heated to 80° it almost loses its capacity of being 
rendered bminolytic by the addition of the serum complement, 
whereas tlic property of being rendered haemolytic by lecithin remains, 
although weakened ; on treatment with acids or alkalis, the 
amboceptor-like property is destroyed, whereas the power of being 
rendered haemolytic by lecithin remains intact after treatment with 
acids, and ia destroyed to a small degree after treatment with alkalis. 
Og allowing the cobra poison to remain with complement before adding 
the blood-corpuscles, the former is destroyed and no hmmolysis takes 
place. The complement-destroying property of the poison can be 
inhibited by a specific anti-toxin, such as Calmette’s serum, which also 
inhibits the amboceptor-like function as regards hsemolysis. The 
amboceptor-like action of the poison is nob typical, in that the 
supposed amboceptor cannot be bound by the blood-corpuscles, even in 
the presence of the complement ; neither could any binding of the 
lecithide with blood-corpuscles he demonstrated. S. B. S. 


Cliemistry of Vegetable Physiology and Agriculture. 


Does Water Sterilised by Ultra-violet Light contain 
Hydrogen Peroxide? Sterilising Power of Hydrogen Per- 
oxide. Jules Cookmokt, Th. Nogier, and A. Rochaix (Compt. rend., 
1910, 150, 1453 — 1454. Compare Abstr., 1909, ii, 753). — The length 
VOL. xcviu. ii. 44 
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r^uired to produce appreciable amounta ot hydrogen peroxide 
When a quartz-mercury lamp is immersed in water renders it unlikely 
pat, the sterilising action of ultra-violet light is due to the formation 
^ this substance. The authors were unable to ■ detect hydrogen 
peroxide in water which had been in contact with the lamp for twenty 
'minutes. Water conlaioing Sacillxis cdi, which was sterilisable by 
ultra-violet light in a few seconds, required to be treated with Mgg 
grams of hydrogen peroxide per litre for three hours in order to 
become sterile, W. 0. W. 

The Kinetics of the Killing of Bacteria in Oxygen of 
.Varying Concentrations and at Different Temperatures. 
Theodor Paul, Gcstav BiRSTEiN,and Anton Reuss (Bioc/iem. 

1910, 25, 367— 400).— The rate of death (disinfection rate) of dried 
bacteria (staphylococci) in oxygen-nitrogen mixture follows the iMpiation 
of a unimolecular reaction, by means of which the constant for the 
rate-of disinfection can be calculated. This constant is approximately 
proportional to the square-root of the oxygen concentration. The rate 
of death of staphylococci follows the same law as the slow oxidation of 
phosphorus. The temperature-coefficient of the disinfection rate 
is not constant, but increases with increasing temperature between 
18° and 37'^, The deviation of disinfection processes from Henry’s law 
is attributable to the dissociation equilibrium of oxygen : Og 20. 
Adsorption isotherms can also be employed to explain the deviation. 
The decrease of the temperature-coefficient of the disinfection rate 
also suggests the action of adsorption processes. The ‘‘ garnet method " 
of Krdnig and Paul for studying disinfection phenomena {Zeitsch. Ilyg. 
Jnfectk., 1897, 25, 1) has proved itself of value in this research. 

S. B,S. 

Variability of the Proteolytic Power of the Anthrax Bacillus, 
Jean Bielecki (Compt. rend., 1910, 150, 1548— 1550).— Successive 
cultures of anthrax bacillus taken from the same colony show gradu- 
ally decreasing proteolytic activity, probably through inhibitory action 
of the peptone in the medium. In a medium containing no peptone, 
'^the proteolytic power shows little change with successive cultures, but 
» increases if these are caniod out alternately with peptone-contaiiung 
and peptone-free solutions. ■ The products of autolysis appear to 
stimulate diastatic activity, but new generations of the bacillus destroy 
the enzyme formed by the older ones. 

Determinatiori of Volatde Acids in Fermentation Products 
of Oertfidn Microbes by Duclaux's Method. 0. Selibek (Comyit 
rmd., 1910, 160, 1267 — 1270).— With certain reservations the aniouut 
of volatile acids formed during putrefactive decomposition by bactem 
is ^ :^characteristic of the particular bacillus present; especial y 
is .tbm^ ^e case withR. hutyricus. Kesults in many cases, however, 
depejil dn the character of the medium ; thus, to obtain constant vaues 

f iot ^hutyricw, calcium carlwnate must always be present. 

* * 0, W. 
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Emulsion IiiSYulan, the Product of the Action of Visoo-^ 
gftccharase on Sucrose. Maetinus Beyebinck [and I). C. J 
jyliUKMAN] {Proc. K. Alcad. Wekn&ck. Amsterdam^ 1910, 12,' 795— 798. 
Compare this voL, i, 450). — Solutions of sucrose in tap water con- 
taining traces of potassium nitrate and phosphate inoculated with 
: i. rnaentm^ (the common hay bacterium) change into a milk-white 
emulsion, and a thick, transparent slime layer is slowly., formed at the 
bofcioE^of the flasks. The Isvulan formed is best precipitated with* 
50°^ alcohol, and, after dissolving in boiling water and again precipi-. 
tating, is obtained- as a colourless, nearly tasteless powder. Tbis]^ 
Jieyulan has [o]d -80° approximately; it U very strongly opalescent ■ 
in solution, does not reduce Fehling’s solution, and is not attached by ■ 
alcoholic and lactic acid ferments, although decomposed by butyric, ' 
; acid ferments. Hydrolysis with boiling acids converts it into Isevulose, . 

: the product having [uJd -70°, or, after prolonged heating, -64°, 'I 
which indicates partial destruction of the lievulose. 

Hay bacteria produce no doxtran at all ; their cell wall consisting 
of Iffivuian. Other bacteria produce deitran, [ajp + 132°, alone from 
sucrose. The slimy cell-wall substances produced by various micro- . 
organisms from dextrose, Iffivulose, and maltose are of a different I 
nature from Imvulan and dextran. « 

It is considered proved that Imvulau and similar cell-wall substances 
are prod'' ;ed in consequence of the action of enzymes. » E. F. A. 

Influence of Concentration of Sucrose on the Paralysing 
Action of Certain Acids on Alcoholic Fermentation. M. 
Rosenblatt and Mme. M. Rosenblatt {Compl. rerd., 1910, 150, 
1363—1366. Compare Abstr., 1909, ii, 752). — The presence of. 
sucrose diminishes the inhibitory effect of acids on fermentation, its 
r efficiency in this respect increasing with concentration up to 12 5% of ; 
sucrose. The protective effect is most marked at those minimum ' 
concentrations of acid which in tbe absence of sucrose completely 
inhibit fermentation. In the case of acetic acid, for Biample, four 
times as much is required to inhibit feruientation in tbe presence of ; 
10% of sucrose as when only l «5%-of this substance is present. 

W. 0. w. 

Alcoholic Ferment of Teaat Juice. V. Function of Phos- j 
phates in Alcoholic Fermentation. Arthur Harden and William : 
J. Young {Proc. Roy. Soc.j 1910, B, 82, 321 — 330. Compare this 
i| 292). — Addition of dextrose or Irevulose to yeast-juice in 
I presence of excess of phospbato results in a period of accelerated 
fermentation; 1 mol. of carbon dioxide is evolved for each mol. 
of sugar added. 

■ When the available phosphate present is greatly reduced, the 
total fermentation is very small. Addition of small amounts of 
phosphate produces a relatively large increase in the total fermentaiiou. 

A hexosephosphate when digested with yeast-juice is hydrolysed by- 
an enzyme, hexosephosphatase, with production of free phosphate and ^ 

I sugar capable of being fermented by yeast. 

^ m the chemical changes which the mol. of sugar may undergo in 
®roaeutation, 2 mofe. of sugar are involved. N. H. J. M. 

44—2 . 
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**'lniuenoe of Nutrition on the Diastase i Formation of 
*Teast. K. Baito {WocL Brmerei, 1910, 27, 181— 183 ).^T 1 „ 
tabulated results of experiments on the formation of diastase in cultufe, 
of Asptrgvllus oryzae under varying conditions of nutrition, Aj 
sources of uitrogen, peptone, tyrosine, leucine, alanine, asparagine 
glycine, carbamide, ammonium tartrate, or ammonium oxalate were 
employed ; whilst the carbohydrates were supplied by dextrose, Iseva. 
lose, galactose, sucrose, maltose, kctose, and glycerol, In a second 
series of experiments the same sugars were employed in conjunction 
with inorganic nitrogen, such as ammonium salts of inorganic acids 
potassium nitrate, or calcium nitrate. F. M. G. M. 

Protein Formation in Ripening Seeds. Eknst Schulzs and 
Ebkst WlNTEBSTEiN {ZeiUeh. phytiol: Ohem., 1910, 66, 431 — t76j _ 
During the ripening of leguminous seeds, the percentage of proteim 
increases considerably, whilst the nun-protein nitrogen diminishes. In 
the case of Phaseolua mlgarit, no absolute decrease of non-proteii 
nitrogen was observed. Peas, however, showed a loss of con-protein 
nitrogen during ripening, although not great enough to account for tie 
increase of proteins. 

It is shown that the hulls of peas contain, in addition to considerable 
amounts of asparagine, small quantities of arginine, histidine, 
tryptophan, monamino-fatty acids, choline, and trigonelline, aod that 
the same substances occur in the hulls of Phtiteolus migaris. The non- 
protein nitrogenous compounds of the hulls are, therefore, very similar l« 
those supplied to leguminous seedlings from the cotyledons. 

Unlike the hulls, unripe pea seeds contoiu very little aspiiragite; 
they contain glutamine, which has not yet been detected in the bulla 
It is suggested that asparagine migrates from the hulls to the seeds, 
where it is lapidly utilised for the production of proteins; that- 
glutamine may also be present in the hulls, and that it passes int) Its 
seeds and accmnulates there. 

Milk-ripe wheat seeds contain only very small amounts of non- 
protein nitrogen. Monamino-fatty acids were found, and arginine seems 
to be present. No asparagine was found. 

Attempts to detect in unripe seeds of peas and beans an ensyme 
which produces ammonia from asparagine were unsuccessful. 

N. H. J. M. 


Action of Some Hydrolysable Salts on the ^ 

Acn. GstooiRE (-Su/f. Soc. ehim. Bflg., 1910, 24, -00 209 ). p 
plants were grown in cylinders containing nutrient s.alt sohit , 
to each of which bad been added a hydrolysable salt, formed from 
strong base and a feeble acid. Those selected were calcium s 
humate, calcium carbonate, sodium-zeolite (analoime), and , 
zeolite (heulandite). Calcium eilico-humate is unfavourable to 
development of the rye, plant; calcium carbonate 
growth. Analcime causes six times as much growth as m its 
Jnd heulandite favours 59% more growth. The same ^ 

^the amount of mineral matter taken up by the plants 
conditions. 
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Itye bas a great affinity for silicic acid, and the plants were found to 
Ijave taken up a considerable quantity ; in the case of the control 
solution and that containing calcium carbonate, this silica can only have 
Ijeen derived from the glass vessel. The zeolites cause a very con- 
siderable increase in the amount of silica in the plant, but this is not 
coDfiidered to have any influence on their action in facilitating 
growth. 

Id brief, the experiments indicate that hydrolysablo salts, although 
theni^elves lacking any value as nutritive elements, have a specific 
iufluenco on plant growth : this influence may be positive or negative '.j 
according to the salt. E. F. A, 

Assimilation of Free Atmospheric Nitrogen by Plants. 
Eva Mameli and Gino Pollacci {AUi Ii. Accad. Lined, 1910, [v], 19, 
i, 501—504). — The authors have cultivated a number of different 
cryptogams, phanerogams, and aquatic plants in closed vessels under 
sterile conditions, nutriment being supplied in the form of solutions 
free from nitrogen compounds. The results show that the assimildtion 
of free nitrogen from the air is a generaf phenomenon with plants, 
whichi however, vary considerably in their capacity for such 
assimilation. T. H. P. 

Hairs of Stellaria Media and the Assimilation of Nitrogen 
by Plants. Thomas Jamieson {Ber. deut. hot. Ges., 1910,28, SI— 83). 
-A replyto Kny (this vol, ii, 443). Fairly large amounts of protein 
were detected in the club hairs by three usual methods, not described 
(compare Zemplen and Roth, Erdeszeti KUIrkuh, Selmechdnya, 1898, 
Heft 1— 2j Jamieson, Rep. Ayric. Ruearck Assoc.^ 1907-8). 

N. H. J. M. 

Do Malt Infusions Contain Antidiastaae ? Albebt J. J. 
Vandevelde {Evil Soc. chim. Bely., 1910, 24, 198— 200).— A filtered 
infusion of green malt was divided into three parts, which were 
untreated, heated for thirty minutes at 55°, and heat^ for thirty 
:minutes at 65° respectively. Tested by Lintner’s method, the infusion 
beated at 55° a slightly greater diastatic activity than the 
^untreated infusion, bub that heated at 65° was far less active. These 
.facts a.re interpreted as indicating the presence of a small quantity * 
tof antidiastase approximately equal to the labile enzyme present. 

E. F. A. 


Venun (A Guanine Pentoside Occurring in Certain Plants), 
KiiNST Schulze {ZeUsch. pkyM. Cfmn., 1910, 06, 128— 136).— This 
aame is given to a nitrogenous substance isolated from young green 
5 of Tiew sativa, Lupinus a^6u«, and Trifolium pratensst etiolated 
of Cucurbita Pepo, ripe seeds of Lupinus liUetts, and Arachis 
^ unripe seeds of Pisum sativum, pollen of Corylus avdlana and 
sylveatris, also in ergot. It occurs only in small quantity, and 
be detected, being apparently used up at some period 
“ '^uent to its formation. It is most conveniently prepared from 
f CttcurbUa Pepo two and a*half to three weeks old. 



B^rffaUtiior aaagns Ufe formula Ok hydrolysis witii 

Etifute sulphuric add, vernin yields guanine &nd a pentose, which could 
Sot be identiBed because the initial quantity of material was so small, 
^ut was shown to be lievorotatory. Vernin is therefore a guanine 
fMntoside. Its solubility in water is only 1 part in about 1320 at 

Ijijr but it is mpre soluble in hot water. On cooling, it [§ 

! deposited as fine needles or flat prisms, C,)H,j 05 N 5 , 2 Hj 0 . A solution 
in JT/lO-sodium hydroxide was strongly Isevorotatory ; for a 2% solution, 
‘[a]u at 20°= - 60° ; solutions in dilute sulphuric acid gave little or 

no rotation. , . . - 

' It is insoluble in absolute alcohol. Its aqueous solution is precipi- 
tated by phosphotungstic acid in presence of hydrochloric or sulphuric 
adds. Silver nitrate gives a transparent, yellow precipitate soluble 
In -■^tnnnia Mercuric nitrate also gives a predpitate. Picric acid 
slowly throws down a picrate in aggregates of smell crystals, brush- 
like or star-shaped under the microscope, melting at about 190°. 


’ Migration of Alkaloids in Grafts of Solanaciss on Solanaciae. 
JMaubioe Jatilliee {Compt.rend., 1910, 150, 1360— 1363).— A number 
of cases of grafting have been examined in order to ascertain the extent 
to which migration of alkaloids takes place between the subject plant 
■ and the grafted portioo. Negative results were obtained with grafts 
of SeUadonna or tobacco on the potato plant, and with tobacco on 
■tomato A mixed graft of Mladmna on tomato gave physiological 
indications of migration, whilst in the inverse case more distinct 
evidence, both chemical ami physiological, was obtained for the 
; migration of mydriatic alkaloids. ” ■ 'J' "• 


Presence of Boron in Tunisian Wines. Bektainchand and 
: Gabyky (Ann. am. anal., 1910, 15, 179-180).-The wines grown in 
■the provinces of Bic-Kassa and Potinville (Tunis) were found t» 
contain traces of boron as a natural constituent. 1 j. de . 

B:. 

f' Presence of Tartaric Residues from Wine in an Antique 
fl Vase Geobges DesioIis (Compl. rend., 1910, 160, 1330 — 1331).-A 
f vase dating from the first century a.d., discovered at Bordeaux, con- 
5*tained some coloured crystalline grains in which potassium hydrogen 
tartrate has been identified. 

‘ composition of Milk Yielded by Oows Fed on Paetm 
Manured with Phosphates and Potash. John Ooidin. 
Sydney G. Paine (Analyst, 1910, 36, 

' showing that the use of superphosphate and potassium . 

a plot 5 pour soil used for pasturage, although increasing the quant 
' of milk yielded by the cows, had practically no effect on the no ) 
teolidB of the milk, not even on the mineral constituents thereot^ ^ 
*fat, however, showed a decided decrease. • ® 

I'-Soil Solution. Feank K. Caneeon {/. 

^4 393;:^5]).— The following subjects are discussed: ( 1 )-^® r 
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by soifsj Including imbibition, the formation of solid solutions in the 
g^il, and adsorption. (2)’^he relation of plant growth to concen- 
tration. (3) The balance between supply and removal of mineral 
plant nutrients. (4) The organic constituents of the soil solution, in 
which it is shown that the presence of organic dissolved substances.^ 
in the nutrient medium produces effects on a growing plant of as * 
great or even greater magnitude than those produced by inorganic 
dissolved substances. (5) Fertilisers. (6) Alkali, that is, . the . 
accumulation of soluble mineral substances at or near the surface 
of the soil under exceptional conditions of prolonged draught, aS 
phenomenon which is pronouuced in arid and semi -arid regions. 

T. S. P. 

Fertilising Value of Rain Water. Johannes (J. Erunnich 
(Ann. Rep. Dept. Agrk. and Stock, Qucemland, 1908-9, 59 — 60. 
Compare von Feilitzen and Lugner, this vol., ii, 444).— Analyses of • 
twenty samples of rainwater collected at (1) Brisbane observatory;: 
nineteen from (2) Bungeworgorai, Roma, and twelve from (3) 
Kamerunga, Cairns, North Queensland. The average amounts of 
nitrogen and the total amounts per acre for twelve mouths, corre« 
spondiug approximately with 1908, were as follows : 


Nitrogen per 


million. 

Nitrogen per acre (lbs). 

, % of total N. 





Rainfall, as 

as 

as 

ilS 

as as 

inches, aiudtoiiia. 

nitiatcs. 

anniuuila. 

nitrates. Total. 

amnionia. nitrates. 

1, 46'41 0 216 

0186 

2-228 

T920 4 148 

53*7 46-3 

2. 26'16 0-419 

0 207 

2-480 

1-227 3-707 

66-9 33-1 

3 75-12 0-080 

0-104 

T355 

1-776 3-131 

43-3 56-7 


The total nitrogen per acre is very similar to tho amounts recently ' 
found in other parts of the world, and does not seem to be influenced 
by the amount of rain. The relation of nitrogen as nitrates to total 
nitrogen, which is highest in the tropical rain at Cairns, is much 
lower than in New Zealand (compare Gray, Proc. Auetral. Assoc. 
Sydney, 1888), where the amount of ammonia seems to be exceptionally 
lo"'- N. H. J. M. 


Analytical Chemistry. 


The Usee of Trichloroethylene in Analytical Chemistry. 
L. Guwing-Scopes {Analyst, 1910, -35, 238 — 245). — Trichloroethylene, 
known in commerce as “Westrosol,” is a colourless, readily volatile, 
and non-inflammable Ihjuid, b. p, It dissolves practically all 
oi^anic compounds that do not contain two or more carbonyl or 
ydroxyl groups, also some inorganic substances. It may be used 
or the extraction of fat in milk and similar products ; the residue 
f be well rubbed with sand, and every trace of moisture be absent 
’ ® extracting in the Soxblet apparatus. 
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; The Svent properties resembie those of ^ chloroform and carbon 
tetrachloride. It withstands the action Sf alkalis, but being an 
bunsaturated compound it cannot be employed in presence of oxidising 
"agents. L. ns K. 


b Burette with Automatic Pilling Arrangement. Edg. Ray. 
■OND (Bwll. Soe. Aim. Belg., 1910, 24, 234 — 236). — ^The vertical stop- 
cock of the burette is also connected with a siphon tube leading to the 
stock bottle containing the liquid used in the burette, and raised to a 
level such that the opening of the tube in the stock bottle is at the 
same level as the zero-mark of the burette. The stopper is bored in 
the ordinary way for connexion with the burette, but on the opposite 
side is a cavity of such a size that on turning the stopper through 180“ 
from the position when the tap is open to the burette, connexion 
is made between tire stock bottle and the burette. The latter then 
fills automatically. I'. S. P. 


An Adjustable Automatic Burette. J. D. Rose (/. Amer. 
Ch»m. Soc., 1910, 32, 703— 704) — Two tubes are connected at Iheit 
lower ends by a four-way stopcock to the .supply tube above and the 
delivery tube below. The stopcock is bored in such a manner that the 
exit of a hole is 90“ from the entrance; 90° further around is the 
entrance of the other hole, which in turn is the same distance from its 
exit. Each passage can, therefore, be made to communicate with 
either side of the burette by simply turning the stopcock one-quarter 
turn to the right or left. The position of the hole permits the filling 
,of one side and the emptying of the other .simultaneously, so that 
while one charge is being delivered another is being measured. 

The control of the liquid is secured by means of open floats contain, 
iug a little mercury, which acts as a seal on the bottom of a glass 
tube ; these tubes allow the passage of air to and from the burette, 
They are adjustable up and down, and permit of the calibration of the 
pipette in any desired quantities. 

The liquid is taken from the supply bottle by means of a siphon or 
tnbulature at the bottom. In either case a stopcock is interposed 
, between the supply and the burette as a precaution. L, ns K. 

.Modification of Nowicki’s Goe nbaorption Pipette. Lccrsi 

L. DE Kouinck {Bull. Soc. Aim. Belg.y 1910, 24, 233 234).— The 
bulb conUining the spiral m Nowicki’s apparatus (Abstr., 1905, ii, 
760) has been made shorter and wider, with the result that for the 
same length of spiral the inclination of each turn to the horizontiil is 
considerably 'diminished. The gas thus passes more slowly through tte 
spiral, and the absorbing effect is better. A subsidiary opening 
has also been provided towards the centre of the spiral, so that when 
the surface of the absorbing liquid lulls below the top end of the spi , 
the circulation of liquid will take place through this subs'"'’? 

• 1. -T’ 

opening. 

Modifioatioi;.pf the Winkler-Hempel Gas Burette. I'™® 
L. DE KpJfiNCE Soc. chim. 1910, 24, 231 232). 
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modification is eimilar to tliat ali^ady described by Gwiggner (this 
vol ii) ®*oept that the capillary tube which puts the burette in 

Ljion with the pipette is horizontal instead of vertical. 

T. S. P. 

Gas Analysis by Condensation. Ernst Erdmann and H. 
Stoltzenbero 1910, 43, 1702 — 1707). — The method consists in 
submitting the gas to be analysed to such a temperature that one 
constituent is completely liquefied (or solidified). The uncondensed - 
gas is then completely separated (for apparatus used, see succeeding 
abetraot) and its volume measured. The condensed gas is allowed 
to vaporise, and its volume measured. 

The method possesses the advantage that the constituents of the 
gaseous mixture are separated without being absorbed, and can be 
tested as to their purity. Moreover, it offers a check on the accuracy . 
of working, since the sum of the volumes of the gaseous constituents 
must be equal to the volume of the original mixture. It can only 
be used, however, when the vapour pressure of the higher boiling 
constituent is negligible at the boiling point of the lower boiling 
constituent. 

Accurate analyses of the following gaseous mixtures were made, 
(be condensing agent being indicated in each case. Ethylene and . 
hydrogen (liquid air, -190®); ethylene and oxygen, or air (liquid 
oxygen, - 183'7®), the condensation of the ethylene l)eing allowed 
to take place under slightly diminished pressure ; carbon dioxide and 
oxygen (pentane bath at -130°); nitrous oxide and oxygen (pentane 
bath at -155° to -160°). T. S. P. 

Apparatus for Gas Analysis by Condensation. H. Stoltzen- 
BEttG (fler., 1910,43, 1708 — 1710). — The apparatus consists essentially 
of three gas burettes and levelling tubes, similar in shape to the 
Hempel burettes, and a glass tube bent into the shape of a Y, so that 
the stem of the Y, which is bent into a number of S*shaped curves, 
can be immersed in the condensing liquid. The interna) diameter of 
the tube is 1*5 — 2 mm. The gas to be analysed must be dry, and 
mercury is used as the measuring liquid. 

Two burettes {A and B) are placed on one side of the condensing 
tube, and are so arranged that they may be used as a mercury pump for 
extracting and collecting uocondensed gas from the apparatus. The 
third burette (G) is placed on the other side of the condensing tube, 
and is used for measuring the gaseous mixture, and also the 
constituent gases. 

: The method of procedure is as follows : The gas to be analysed is 
[measured in G, the remainder of the appai'atus being full of mercury. 
It 18 then pjMsed backwards and forwards through the condensing 
tube, which is immersed in the appropriate condensing liquid until 
Mudensation is complete, four such passages backwards and forwards 
«iug generally sufficient. The unedndensed gas is then pumped into 

the condensed gas allowed to vaporise, and forced into G, where it is 
measured, there being the necessary stopcocks for separating the 
various parts of the apparatus from each other. G is then 6mptied, 



ilKlttACTS PAPEKS. 

®^&onjensed t^iT’from ^r'and its vni, 

-measured. I, g p™* 

»>? ' 

H Eetimation of Iodine in Protein Combinations. lo^^g 
Kiggs (/. Amer. Chem. Soo.t 1910, 32, 692 — 698. Compare Abstr 
1909, ii, 504, 699). — A confirmation of the author’s previous state' 
,menb that in Baumann’s process (fusion of the proteiu matter 
sodium hydroxide and potassium nitrate) a little iodate is formed 
which thus escapes detection. The acidified solution, after removina 
the iodine liberated with chloroform or, preferably, carbon tetrachloride** 
must, therefore, always be tested for iodine by Bevarda’s reduction 
process. L, de K. 

Estimation of Small Quantities of Iodine, with Special 
Reference to the Iodine Content of the Thyroid Gland 
Andrew Hunter (/. Biol. Chem., 1910, 7, 321 — 350).— The material 
is fused with a mixture of anhydrous poatssium carbonate, anhydrous 
sodium carbonate, and potassium nitrate; the iodine is then estimated 
by Dupre’s method, which consists in converting it quantitatively intQ 
iodic acid by the addition of chlorine water ; the point at which the 
iodine is completely converted can be determined quite sharply by 
the disappearance of the starch or chloroform reaction. The method 
is stated to be more expeditious and accurate than Baumann’s. 

W.D.H. 

The Exact Estimation of Sulphur in Soluble Sulphates. 
Eugene T, Allen and John Johnston {J. Ajner. Chem. Soe., 1910, 
32 , 588 — 617). — To 350 c.c. of the solution containing about 1 gram 
of an alkali sulphate are added 2 c.c. of hydrochloric acid, and the 
liquid is heated to boiling. A sufficiency of barium chloride is now 
added at once, and the precipitiite collected and treated as usual. 
Although the results are accurate, this is only caused by a compensa- 
tion of errors. It is, therefore, better* to precipitate the solution 
slowly by adding the barium chloiide drop by drop at slight intervals, 
and to filter after the whole has remained for eighteen hours. The 
barium j^ecipitate, after ignition, is not pure, and to get the correct 
weighl, reference must be made to tables given in the original paper; 
the corrections vary according to the exact nature of the solution. 

Barium sulphate may be freed from occluded alkali sulphate hy 
dissolving in hot sulphuric acid and pouring the solution into water. 
The liquid contains the soluble sulphates, which may be recovered in 
the usual manner, and finally converted into barium sulphate. 

L. DE K. 


Detection and Eetimation of Sulphurous Acid in Wines. 
L. Mathieu {Bull As$oc. chm. Suer. Diet., lUlO, 27, 1093 - 1096 ).- 
The ^^ence of free -and combined sulphurous acid in wine may be 
denm by treating 30 c.c. of the sample with about 1 gram of ,® 
consisting of 4 grams of barium chloride, 20 grams of ci^' 
acid, and 100 grams of barium sulphate. After the lapse of 
five min^^e^H!^ wine thus treated is filtered, and a few drops o 
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iodine sdluSon^re "^ded fco the d^r filtrate.' If free sulphurous 
acid is present, the filtrate becomes turbid, owing to the oxidation of 
the sulphurous acid, the resulting sulphuric acid combining with the 
excess of barium chloride in the solution. As little as 5 mg. of 
gulphurous acid per litre of wine yield a distinct turbidity. If the 
filtrate remaina clear for fi.v6 minutes after the addition of the iodine, 
beat is applied in order to oxidise the combined sulphurous acid which, 
may be present, combined sulphurous acid not being oxidised readily 
by iodine at ordinary temperatures. Of course, if the wine contains 
free sulphurous acid, there will always be at^rt lin amounfef combined 
gulphurous acid present. The total sulphurous acid may be estimated 
by distilling a portion of the wine in an atmosphere of carbon dioxide, 
and collecting the distillate in a definite volume of standard iodine 
golntioD, the excess of iodine being then titmbed with arsenious aci^ 
solution. Another portion of the wine is distilled in a similar way^; 
after the free sulphurous acid has been oxidised by the addition of. 
iodine, followed by an addition of arsenious acid; the combined'; 
sulphurous acid is thus obtained in the distillate. The difference 
between the quantities of combined and total sulphurous acid found, 
gives the amount of free sulphurous acid present. W. P. S. 

Detection of Sulphuric and Phosphoric Acids in Wines. 
A. Hcp"RT and F. Alba (Ann. Gkim. anal,, 1910, 15, 223 — 228). — ' 
Results of a series of experiments carried out by the ‘authors show 
that plastered wines contain potassium hydrogen sulphate; the 
detection of the latter substance is, therefore, of little use as a means 
of distinguishing a plastered wine from one to which sulphuric acid 
has been added. Plastered wines contain more calcium sulphate and 
calcium tartrate than do normal wines and those containing sulphuric 
acid. It does not seem to be possible to distinguish between wines 
treated with calcium hydrogen phosphate and those to which phosphoric 
acid has been added. In both cases the alkalinity of the ash is 
diminished, calcium hydrogen phosphate possibly having slightly the 
greater effect in this direction, W. P. S. 

Quautitative Distillation ofAinmonia by Aeration. II. Philip 
A. Kobeb (J. Amer. OAem. Soc., 1910, 32, 689). — Further remarks on 
the apparatus described previously (Abstr., 1907, ii, 776), and a reply 
to criticisms. 

The residue in the Kjeldahl flask is diluted with four volumes 
of ammonia-free water. When cold, the flask i.s connected with the 
absorption bottle, and, after reducing the rate of aeration, saturated 
alkali hydroxide is added in large excess, and the flask is shaken 
at the same time in a rotary fashion. The time required for the 
complete expulsion of the ammonia is at mo.st three hours. 

L. DE K. 

Estimation of Nitrogen as Ammonia, Ach. GaiGOiRB (Bull. 
Soc. chim. Belg,, 1910, 24, 221 — 223). — Instead of the usual method of 
distilling ammonia into excess of standard acid and titrating the excess 

acid, the author recommends that the ammonia should be collected 




v OF CHSHIg^ PAFERS, 


in a special absorption apparatus, consisting of four Wbs coutainiuf 
distilled water, and then titrated directly with standard sulphuric acid 
Indicators, such as methyl-orange, or even rosolic acid, then give a very 
sharp end-point. . T. S. P, 

f Influence of Chlorine on the Estimation of Nitric Nitrogen 
Eobebt Stewab't and J. E. Greaves (J. Anur. Ciem. Soc., ISlo, 32 
756— 757).— It is already known that the estimation of nitronen’ 
existing as nitrates, by the phenolsulphonic acid method is affected 
by the preseipe of chlorides. In the course of an investigation of the 
influence of irrigating water on the movement and production of sncli 
nitrogen in the soil, a careful study of this question has been made. 
It has-been found that when chlorine is present in as small a quantity 
as 2'638 parts per million, the estimation of nitric nitrogeh gives low 
resnlts, and that in the presence of larger amounts of chlorine, the 
results may be as much as 10% too low. E. G. 


Batimation of Nitrites and Nitrates by the “ Sulphophenol" 
Reagent. Isidore Pouget {Bull. Soc. ckim., 1910, [iv], 7, 449 — 1,53), 
•-Usually the Grandval and Lajoiix process is used for the estimation 
of nitrates only, but it is known that the reagent (phenol dissolved in 
sulphuric acid) is affected by nitrites (compare Farcy, tliis vol,, ii, 72)| 
and it is now shown that the colour produced by a given quantity of 
nitrite is equivalent to that which would be produced by one-tiiird the 
equivalent quantity of nitrogen, if this were present as nitrate. 

Nitrites are decomposed by sulphuric acid in accordance with tha 
equation: 3HN0j = 2N0-i-HN03-4H20. Consequently, in applying 
the Grandval and Lajoux process to a mixture of nitrite and nitrate, 
the colour due to the nitrate is enhanced by that formed from 
the nitrite, and the quantity of nitrate originally present is given 
by the expression where N is the total nitrate found, and a 

the amount of nitrite, which must be determined previously. 


A colorimeter with dipping prisms should be used for comparing 
tints, and a blue glass screeu facilitates comparison. Chlorides, if 
'present, should be eliminaUd by precipitation with silver sulphate 
before applying the process. If the original .solution is dark colouied, 
due to organic matter, it may bo cleared by means of freshly-pre- 
cipitated lead oxide. The best results are obtained with liquids 
, containing the equivalent of 0'03 to 0*3 milligram “nitric” nitrogen, 
the solution for comparison containing 0-1 milligram. T. A. H. 


Bstimation of Nitric Nitrogen as Ammonia. C. Fbaeot 
(Ann. Chim. and., 1910, 18, 219-23S).-Tho author has investigated 
various reduction methods for the estimation of nitrates, and finds that 
simple reduction with aluminium in alkaline solution yields acpurat« 
resultfl, and that the process recommended by Salle (this vol., ii, 451) 
is equally trustworthy. The method described by Pozzi-fiscot (t 
v^., ii, 155) appears to be an unnecessary complication of the 
aluminium process, ' 

The^Nitrogenous Substances Present in Bone 

Gaston Chardet (Ann. CAm. awo^., 1910, 15, 215—^1'*) 
liKtroffeu is present in bone superphosphate as humic nitrogen, auai 
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oitrogen ^glycine, leucine, alanine), basic nitrogen (arginine, lysine, 
histidine)> ammonia, and in the form of undecomposed proteins. The , 
latter are of less value as a manure than the humic substances, etc., 
and as it is desirable to knqw in what proportions the various nitro- 
i/enous subs&nces are present in superphosphate, the following methods 
are described for the estimation of the different groups. Ammmm is 
estimated by distilling the phosphate in the presence of magnesia. ^ 
Bumk, basic, and amino-niirogen . — Fifty grams of the superphosphate 
are heated on a water-bath for thirty minutes with 150 c.c. of 90%^ 
alcohol and 15 c.c. of ammonia, the solution is then'filtbred, and the ’ 
residue is washed with 250 e.c. of alcohol containing 5 c.c. of ammonia,^: 
the filtrate and washings being diluted with alcohol to a volume of" 
500 c.c. Two hundred c.c. of this solution are evaporated to expi^" 
the alcohol, the residual solution is treated with a slight excess ot. 
barium hydroxide, again boiled, and the precipitate formed is collected ' 
ou a filter, washed with water, and the nitrogen is estimated in it 
KjeldahVs method ; the quantity of nitrogen found represents the- 
humic nitrogen. The filtt'ate fi-om the barium liydroxide precipitate is 
acidified with hydrochloric acid and treated with phospliotungstic acid, 
which precipitates the basic nitrogenous substances present. The 
filtrate fipm the tungstic acid precipitate is evaporated, and the amiuo- ^ 
substances are estimated in the residue by Kjeldahl’s method. The ! 
residu' remaining insoluble in ammoniacal alcohol contains the 
proteins, and the latter are estimated in a portion oF the dried residue 
after the ammonia has been removed by boiling in tho presence of 
magnesia. The following percentage quantitie.s of nitrogen were found 
in four samples of bone superphosphate examined : total nitrogen, 
()-7$_2‘10 j ammoniacal nitrogen, 0’03 — 0’08 ; bumic nitrogen, 
0*04“0'11 j basic nitrogen, O'll — 0*31 ; amioo-Ditrogen, 0*38 — 1*12 j 
protein nitrogen, 0'18 — 0*48. W. P. S. 

Gravimetric Estimation of Phosphates. A. H. Maude (Ckm 
Bews, 1910,101, 341). — Woy’s process (weighing as phospbomolybdic 
anhydride : Abstr., 1898, ii, 138) is recommended. L. db K. 

Estimation of Carbon in Steel by means of Allihn’s Filter^’ 
Tube. Prettnek {Chem. Zdi -, 1910, 34, 578 — 579). — The crude 
carbon is separated in the usual manner by boiling the .steel with 
copper chloride, etc., and collected in an Allihn filter tube, which also 
serves as the combustion tube. After being dried at 110 — 120°, the 
carbun is burnt in a current of purified oxygen, and the carbon 
dioxide absorbed in Dennstedt’s soda-lime apparatus. As, however, 
there is always formed a certain amount of carbon monoxide, the 
oxygen, after leaving the Allihn tube and traversing a calcium chloride 
tube, is passed through a 25 — 30 cm. long quartz tube filled with 
copper oxide spirals, and heated to redness. Two burners only are 
required, one for each tube. After leaving the absorption apparatus, 
the oxygen passes through a 60 cm. long rubber tube into a small 
bottle containing water, so as to be able to regulate the number of 
bubbles passing through. - L. de K. 



' * Mercury Ok&ode 'in'^ Rapid *Eleotr6«.nalysis. w. s 
.kiMLKT (J. Amur. ChtM. Soe., 1910, 33, 637 — 641). — In the j 
recommended by the author, the amalgam is formed and i 
the same Sask, ae the transfer of the ^algam to a sp 
flask is lometiines attended with loss. 

A platinum wire is sealed into the bottom of a round-bottomed 
flask holding about 125 c.c., and when 40 grams of mercury are 
introduced, the whole weighs about 65 grams. When the deposition 
is complete, the solution is siphoned off as far as possible without 
breaking the circuit, the flask is filled with water, and this is repeated 
until the current drops nearly to zero. The flask is then removed 
from the stirrer, and the liquid removed by a glass tube drawn out 
to a point and attached by a rubber tube to the suction tube of a 
filter pump. After thoroughly washing with water, and the last 
drops having been removed, the amalgam is washed with alcohol 
then with ether, and the last traces of this are removed by placing the 
flask in a water-oven. 

A convenient cell when dealing with a small volume of liquid is 
described. L. db K. 


The Filtrate from the Precipitate with Hydrogen Sulphide 
[in Qualitative Analyais], Julius Pbteksen (Ztikch. anorg. Ohm.^ 
1910, 6^ 253— 256).— An improved method of qualitative analysis 
after removal of the hydrogen sulphide precipitate. Barium and 
strontium are precipitated with sulphuric acid, and sodium carbonate, 
sodium sulphide, and sodium hydroxide are then added. The filtrate 
contains only aluminium. The residue is dissolved in hydrochloric 
acid to which a little sodium sulphide is added. Cobalt and nickel 
sulphides remain insoluble. The filtrate is boiled to remove hydrogen 
sulphide, and sodium carbonate and hydroxide are added. Only zinc 
goes into solution. The residue is treated with sodium peroxide, and 
heated momentarily to boiling. Chrorfiium is thus removed as 
chromate. The residue is now dissolved in hot 5% acetic acid, con- 
taining 5% of sodium phosphate. Calcium and magnesium are 
dissolved, whilst iron and manganese remain insoluble. A shortened 
form of the scheme is applicable if cobalt, nickel, and chromium are 
known to be absent. C, H. D. 


The Detection and Estimation of Very Small Quantities of 
Silver. G. Stafford Whitby {Ztilsch. anorg. Clmi., 1910, 67, 
62 — 64). — Several organic compounds, such as sucrose, starch, dextrin, 
cellulose, and glycerol, yield a dark coloration with silver salts in 
presence of sodium hydroxide, owing to the formation of colloidal 
silver. 

• , Fifty C.C. of the very dilute silver solution are taken, a few arop> 
concentrated solution of sucrose are added, the beaker 
in b(^ng water for two minutes, and, after adding 6 drops of i / 
sodium hydroxide, the heating is continued for twenty to thirty secon s. 
After cooling, the solution is transferred to a Nessler tube ^ 
compared .with a standard. Tfao quantity of silver that may he ^ 
dete^ ;U: 0'000002 gram in 60 c.c. The sensitiveness is equal to 
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that 3 the nepbebmecer ^mciiards and Wells, Abstr., 1904, ii, 287), 
and the reaction may thus be employed in atomic weight estimations. 
Ammonia must be absent, but copperj zine, mercury, bismuth, cadmium, 
and lead are without influence if not pr^nt in sufficient quantity to 
yield visible precipitates with the alkali. 0.,^. D. 

Rapid EBtimation of Copper in Coarse Metal. Bk. Winkler 
{Chem. JSeit, 1910, 34, 603).— One gr.tm of the powdered sample is 
beaCed in a 100, c.c. flask with 10 c.c. of strong nitric acid and 10 c.c. of 
sulphuric acid on a sand-bath until sulphuric fumes appear. When 
cold, a little water is addod, and the whole is heated until a clear ■ 
solution U obtained. Any arsenic is oxidised by addition of O'S gram 
of potassium chlorate. 'I'lie iron is .precipitated by ammonia, and when 
cold the solution is diluteil lo the mark, shaken, and hltered. Fifty c.c. of 
the filtrate are then acidiiitd with sulphuric acid, 3 grams of potassium ^ 
iodide are added, and the liberated iodine is titrated with thiosulphate ; 
as visual ; it is advisable to check this by means of pure metallic 
copper. 

In the case of ores. 2 grams are taken and heated with 10 c.c. of 
nitric, 5 c.c. of hydrochloric, and 15 c.c. of sulphuric acid, and treated 
further as directed. L. de K. 


Application of the “Aluminium Reaction” in the Analysis of 
Mercur Compounds. C. Reichaku { Fftarm . Zentr.-h., 1910, 51, 
443— 449).— Further particulars as to the corrosive action of soluble 
mercury salts on aluminium foil (formatiou of a characteristic stain of 
aluminium hydroxide : Abstr., 1907, ii, 691). 

Free acids should be absent. Although the test is, as a rule, given 
by soluble salts only, there are exceptions, as mercuric iodide also gives 
the reaction ; mercuric sulphide will cause a stain on aluminium if • 
struck with a hammer, but in analytical practice it should be eonvei-ted 
into the chloride. 

The aluminium foil should be absolutely free from greasy matter ) in 
this case the reaction is astonishingly delicate. 

A mixture of dry mercuric chloride and copper, or cadmium sulphate, 
ilso causes the stain to appear, but in solutions containing these metals 
the test fails. • L. de K. 


Volumetric Estimation of Mercury in Galenical Pre- 
parations. _ R. Ghuter (Pharm. Zeit, 1910, 65, 427— 428).— The 
iuthor describes the process used in the titration of mercuric chloride 
'H the Neisser-Siebert lotion used for disinfecting purposes, which 
Mntains a large amount of colloidal matters. ® 

45'16 Grams of the preparation are diluted with 250 c.c. of water, 
ind introduced into a 750 c.c. stoppered flask. After shaking 
^or a few minutes, a solution of 5 grams of potassium „ 
JO i e is added, and the whole again shaken for ten minutes, when;^ 

, sodium hydroxide and 20 c.c. of 40% formaldehyde .are 

^ ® • After shaking gently .for ten minutes, 12 c.c. of glacial 
acid are added, and then 15 c.b. of A/lO-iodine. After again . 
mg for ten minutes, the excess of iodine is titrated with AT/IO-^ 

thiosulphate. ; 
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Teh O.C. of ^/lO-iodine'takerf’tp represent 0’135 gram of mercu • 
chloride. , L. ^ 

The Estimation of Mercury in Urine and Faeces. OoNm 
SlEBE^ {Biocfim, ZeiUck.^ 1910, 25, 328—332). — The organic mattei- 
is destroyed by the Neumann process, and the mercury precipitated as 
sulphide and weighed. The author gives full experiinental details 

s. :b. i 

Afolumetric Estimation of Cerium in Cerite and Monazite 
Floyd J. Metzger .and M. Heidelberoer (/. Amer. Chem. Soc., lOlo 
32, 642 — 044). — An application of the process desciibed by Metzoepta’ 
the analysis of cerite and monazite (oxidation with sodium bismuthate 
reduction of the ceric salt with ferrous sulphate, and tiiratioa of the 
excess of iron with standard permanganate : Abstr., 1909, ii, 626). 

In the case of cerite, 0*5 gram of the Bnely-powdered sample is 
fused with potassium pyrosulphate, and the mass dis^olved in 350 c.c. 
of water containing 5 c.c. of sulphuric acid. In the case of monazite 
0‘6 gram of the sample is heated for six hours with sulphuric add 
in a porcelain dish, and then poured into 350 c.c. of cold water. 
In either case the solution is filtered, heated to boiling, and mixed 
with 100 c.c. of saturated solution of oxalic add. The precipitate 
formed, which includes the cerium, is then washed and tieaied m 
follows : 

(1) It is washed off the filter with water, dissolved by means of 
20 c.c. of sulphuric acid, 5 grams of animonium sulphate are added, 
and, after diluting to 100 c.c., the liquid is boiled with sodiuio 
bismuthato as directed previously. This process gives satisfactory 
results if the amount of oxalates is but small ; hai dened filters ars 
recommended. 

(2) The filter containing the oxalates is burnt, finally over the 
blast lamp. The oxides are then heated with 10 c.c. of sulphuric 
acid, and when cold poured into 100 c.c. of water ; if no solution 
takes place, another 10 c.c. of acid are added, and the liquid is heated 
until a clear yellow solution is obtained. After diluting to 100 c,p., 
2 grams of ammonium sulphate, are added, and oxidation is cffecied 
with 1 gram of sodium bismutbate. 

(3) The oxalates are boiled with aqueous sodium hydroxide, and 
the washed precipitate is dissolved in dilute sulphuric ac.d and 
then treated as directed in (2). This method is by far the best. 

L. uE K. 

EoBin Reaction of Glass at Fractured Surfaces. II. Fbaw 
Mylius (^Zeitsch. anorg. C/iewt, 1910, 67, 200 — 224. Coai[)iiie Abstr., 
1907, ii, 910). — The method of studying the weathering" qualities^- 
of glass by means of iodoeosin has now been extended to the heavier f 
glasses. A microchemical method of analysing such gl^ 
^i^OTititatively is described. The bases of glass absoib eosin | 
l^t^'Teal solution, but silica or boric acid do not. Alumina has as g 
pure lead silicate absorbs slowly, basic silica,te rapidly, 
ili 'Long immersion of the heavier glasses in the solution ca 
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incw^ Absoif tion wWch is not proportional to the weathering, 
bat immersion for one minute in a solution containing 0-5 gram 
of iodoeosin ^er litre gives a true measure of tbe alkalinity of the 
glass. For weathering experiment^ the glass is kept, with the 
fractured surface uppermost, in a vessel containing miist air. 
Under these conditions, the alkalinity of heavy glasses decreases 
during weathering, becoming constant after about a week. The values 
of thp alkalinity for different glasses after this time are comparable 
yrith one another. ^ 

A concentrated solution of sodium silicate, mixed with lead oxide, 
seta to a hard mass. A more dilute solution yields a colloidal solution, 
which coagulates at 50°, and a similar solution is obtained from ignited 
silica, lead oxide, and a cold solution of sodium hydroxide. The action ' 
of water on lead glass consists in the formation of a concentrated . 
solution, which contains all the constituents of the glass. Further 
iddition of water causes hydrolysis and tbe formation of colloids, . 
which then coagulate, depositing a layer of gelatinous silicates. The 
only portion of tbe glass which is then reactive towards iodoeosin is the 
ilkaji produced by hydrolysis, and converted into carbonate in the 
process of weathering. The decrease in alkalinity during weathering * 
s greatest in glass containing a large proportion of lead oxide. The 
lecrease is stilly Acre strongly marked in barium glasses, and is 
)ercept*’)le in zinc glass. The experiments are extended to twenty* 
ive heavy glasses. The weathering increases with the amount of ^ 
dkali, and is lessened by the presence of much baryta or zinc oxide. 
Che replacement of silica by boric acid has little influence.' Some 
ilkaline borosilicate optical glasses weather to one thousand times the 
ixtenb of stable heavy glasses. 

Polished surfaces of glass require two years for a comparison of their ^ 
weathering properties, and then give the same order of stability as is 
jivon by fractured surfaces in seven days. C. H. D. 

The Estimation of Iron in Blood. D. Cuarnass (Biochem,- 
JieiiscA., 1910, 25, 333 — 340). — For clinical purposes, Jolles’ colon* 
Qetric iron thiocyanate method is applicable. The colour is not directly 
Toportional to the amount of iron present. The author gives details 
s to the preparation of the colour scale, and of a colorimeter for 
mployment in the estimations. S. B, g, 

^Electrolytic Separation of Nickel and Cobalt. Eugenio 
iReeUa Alvarez {Ann. Chim. anal., 1910, 14, 169-170).— For the 
stimation of nickel only, the nickel cobaltocyanide formed by the 
ction of potassium cyanide on nickel and cobalt sulphates in presence 
sulphur dioxide (0‘6 gram) is dissolved in a mixture of 100 c.c. of 
rater and 10 c.c. of ammonia, D 0*927, and 5 grams of ammonium 
u phate are added. When submitted to electrolysis for two hours in 
ecol^ DAI 00 = 0-40 ampere and 3*7—4 volts; the liquid deposits, 
e uickel in a brilliant film free from cobalt, but containing some 
artly^jombined carbon. 

To precipitate the two metels jointly, 1 gram of nickel cobalto- 
de 18 dissolved in 100 c.c. of water and 50 c.c. of ammonia, and, 
^OL XOVlii, ii. 4.K 
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juCter addingTO grams o( ammonidia aulp^at^, the liquid is i_ 
electrolysis for one boor at 60 — 60*^; DA^lOO** at first, 1 i 
l^wardfl the end 1'5 ampere and 3*8 volts. L, dj 

I New^yoiumetrio Method for Cobalt and Nickel George q 
■■’Jamiebos [J. AmtT, CKem, Soc.^ 1910, 32, 757 — 761).--A method ‘ 

. described for the volumetric estimation of cobalt and nickel by 
of potassium ferrocyanide, which is of particular value for estimatin 
ni(5cd in steel ^ 

Ablution containing 20 grams of potassium ferrocyanide per litre 
is standardised against a cobalt or nickel solution of known, strength 
Three equal portions of the solution, each containing about 0-1 gram 
of the metal, are treated with 10 c.c. of 10% ferric chloride solution 
2 — 3 grams of citric acid, and a slight excesfl of ammonia The 
solutions are then diluted to 100 c.c., and brought to a temperature of 
65 — 75^. The ferrocyanide solution is added gradually with constant 
stirring, and nickel or cobalt ferrocyanide is precipitated. As the 
titration proceeds, a drop or two of the solution ia transferred by 
a stirring rod to a paraffined white plate and acidified with a drop of 
dilute acetic acid. The solution is well stirred, and a second test made 
beside the first. The titration is continued until a greenish colour is 
developed in about five minutes at a definite point4n the series, It is 
convenient to titrate the first portion roughly, and then to find the 
esact point With the other two portions. The method cannot be 
employed in presence of metals, such as copper, zinc, and manganese, 
which react with the ferrocyanide. 

In order to estimate nickol in steel, 1 gram of borings is placed in 
a 150 C.C. fiask, and 10 — 15 c.c. of dilute nitric acid are added. 
Potassium chlorate is added to the solution, which is then boiled until 
all the chlorine has been expelled. After repeating this treatment 
potassium chlorate, the manganese dioxide is removed by 
filtration, and the nickel is estimated by the method already 
. described. 

The estimation of nickel in steel can also be accurately effected 
by the following method, which is based on those of Johnson (Abstr,,' 
1907, ii, 819) and Campbell and Arthur (Abstr., 1908, ii, 779). 

Steel borings (0-5 gram) are dissolved in nitric acid by the method 
described, and the solution is treated with 2 — 3 grams of citric acid, 
2 grams of sodium pyrophosphate, and a slight excess of ammonia. 
The solution is diluted to 150 c,c., and cooled to 20°. A few drops of 
a 10% solution of potassium iodide are then added, and just sufficient. 
A/lO-silver nitrate to produce a distinct turbidity. Potassium cyani^ 
solution, standardised by means of A/lO-silver nitrate, is then slow^ 
introduced with constant stirring until the turbidity just disappears; 
and the solution becomes golden-yellow. If the solution remamS; 
bright for five minutes, the titration is complete. 

/ Pus method is not applicable to solutions containing large amount 
of cobalt, since a peculiar dark precipitate is produced during 
/ritratioQ which interferes with the end roaction. 

B^imation of Nickel in Nickel Steel Hermann Geussmann : 

- B. fi 0 B(JcK 1910, 35, 247 — 248 ).— Rhead (this vol., u, 



lias entirely overlooked the process recommended by the authors, to 
which they how once more call attention. 

O'S — 2 Grama of nickel steel are dissolved in regia^ and 
evaporated on the water-bath, to a volume of 10 c,c. The solution is 
hltered, and 16 grama of sodium potassium tartrate added for each 
gram of steel used in the assay • should a precipitate form, it is 
dissolved by a little ammonia. In the presence of much manganese, 
oxidation is prevented by hydrazine sulphate. Ammonia and about 
to C.C. of 20% sodium hydroxide are added, and then a cold 10% sdfction 
sf dicyanodiamidine sulphate. If but little nickel is present, the pre- 
dpitation takes only a short time. The precipitate is filtered through a 
Soooh crucible, washed with cold ammoniacal water, dried at 120—130“ 
led weighed. 

For rapid work, however, the titration with potassium cyanide is 
fccommended (compare Campbell and Arthur, Abstr., 1908, ii, 779). 

L. DE K. 


Use of Silver in the Estimation of Molybdenum, Vanadium 
Selenium, and TeUurium. Claude C. Peekins {Amer. ‘J. Sci., 1910,’ 
iv], 29, 540—542 ; Zeitsch. anorg. Chtm., 1910, 67, 331—364. Compare 
looch and Perkins, Abstr., 1909, ii, 932).— It has been found that 
colybdenum, vanadium, selenium, and tellurium may be estimated by 
caking ise of the fact that the oxides of these elements liberate iodine 
rom an acidified solution of potassium iodide. The reactions evolved 
cay be represented by the equations : 2MoO, + 4KI -t- 4HC1 = 2MoO I -t- 
KC1-|-2H„0 -b I,i V2O5 + 2HCI + 2KI= V,0, -b 2KC1 + H,0-bL; 
leO, -b 4K1 + 4HC1 = Se -b 4KCI -b 2H2O + 2Ij ; TeO, -b 4KI -b IhOI =?, 
e-b4KCl-b2H'jO-b2l2. The liberated iodine is o.stimated by shaking 
rith specially prepared electrolytic silver in an atmo.sphere of hydro«en, 
nd measuriug the increase in weight of the silver. In the case oAhe , 
xides of selenium and tellurium, the increaso in weight represents the 
idine liberated plus the selenium or tellurium. H. M. D. 

Qualitative Test for Small Quantities of Gold and Silver 
QO^^eof {Ztikeh. Cliem. hii. Kolloidi, 1910, 6,’ 

vU 492). It has been found that the production of coloured colloidal 
nations of silver and gold by the reducing action of formaldehyde in 
^ a me solution can be used for the detection of very small quantities 
these metals. The violet colour obtained with silver can still be 
icognised with certainty in the case of a solution containing 1 part of 
yet «00,000 parts. The sensitiveness of the reaction in the case- 
gold is of the same order. If, however, the solution contains less 
In parts, the violet colour is not developed 

1 he solution is boiled. The tests are recommended for the 
■ «tion of silver and gold on plated goods. In the case of plated 
pper or brass articles, these are treats with a mixture of 1 part of 
10 and 9 parts of sulphuric acid, which removes silver, but haa lio 
ith sold, the material is treated 

aw toaolnble residue is then digested with aqua regia, 

«sll ™*pl*“nc acid, and the residue dissolved in a 

Quantity of water, H, M D 



: Oxidation of Organic Matter by Po^smm Pemanganate. 
Edbond Poppe (BvU. Soc. dam. Bdg., 1910i 24, 237 — 23'J),— 
‘dwermining the organic matter present in water ^ the permanganate 
'method, it is usual, according to the method ot Eubel_ and Tiemann, 
to calculate the quantity ot organic matter by multiplying the weight 
of permanganate used by five. The author tests this on aqueous 
Wntions of thirteen organic compounds (various sugars, acids, etc.), 
and finds that the factor 5 is very tar from correct. Moreover, the 
'actuaV oxidising power of potassium permanganate in acid solution 
with respect to these organic substances is not equal to the theoreticil. 
The temperature and time over which the experiments lasted ate not 
, stated. 

Determination of the Source of Naphtha or its Derivatives. 
N. Cheecusffskv (Compl. rend., 1910, 150, 1338—1341).— Naphtha 
is fractionated below 300“ until one-twentieth of the volume has been 
collected, and the following constants determined in the distillate: 

■ fl) Density at 15°; (2) mean b. p. ; (3) index of refraction; (4) 
solubility-coefiicient; (5) iodine number; (6) temperature at which a 
hot alcoholic solution becomes turbid when cooled in a sealed tubs ; 
(7) temperature at which a hot mixture ot the oil with acetic 
hydride becomes turbid when cooled in an open tute. The author 
eivi in tabular form the foregoing date for a number of naphthas 
from different localities, and states that they may be used to deternraie 
the origin of commercial naphtlias, and to give some ** 

to their composition. « . U, W. 

Estimation of Blood-Sugar. Leokok Michaeus and Pm 
Eoka (Z,iteck phjsid. Chm., 1910, 67, 104) -Remarks m referee 
to the^aper by Bang, Lyltkens, and Sandgren (tins vol,, n, j51), 
who liave not given the present authors due credit for their^woA.^ 

The Most Simple Method for the Estimation of Dextrose ic 
Urine. Fkanz Lehmann (.IpotA. Zeil., 1910, ^o. :,J. l.eprm , pp)- 
-A slight modification of the proces.s described previously (Abdi., 
1909 ii 442), the clarification of the urine by means of basic lead, 
icetete, and sodium carbonate being omitted. After boiling J* 
excess of Fehling's solution, the excess of copper is estimated y 

Haen’s iodometric process. .to 

A convenient table is given to facilitate the calculation ^ ^ 

content. 

Anal^ of Artificial Honey. F. Muttklet {Ann. 

3 , 206-207 ).-Aitificial honey may be ^ tk 

natural honey, by means, of Fiehes ,/^yoric »«' 

red coloration produced when resorcinol i ^ 

.. StioBis aUowedtoact on "'S 

i Sim. ‘substance is always present in small qusnti 7 
1 has been prepared by heating sucrose m t e pr 
(Trying out the test, the honey is shaken with ettcr, 
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itheml eitirao^ is allowed to esraporate spontaneously in a china 
^n. Tte residue obtained is then treated with a few drops of the 
•eagent (1 part of resorcinol dissolred in 100 parts of hydrochloric 
icM, D I'lO)- The appearance of a distinct cherry-red coloration 
ienotes the presence of invert sugar in the sample. Natural honey 
nay yield » yellowish-orange coloration with the test. W. P. 8. 

Apparatus for the Estimation of Cellulose. Ach. Gb^qoibe ■■ 
oidEn. Cabpiaui {BvM. Soc. ckim. Bdg., 1910, 24, 217— 221),— The 
lothors describe a modiOcatiou of Stitt’s apparatus (Abstr., 1896, ii, 
'9) for estimating cellulose in foodstuffs according to the method of 
lenceberg and Stohmann. The neck of a pear-shaped flask, open at 
Kith ends, is fitted into a Gooch crucible by means of rubber. The* 
Jooch crucible is charged with quartz and a layer of asbestos fibre, and 
s fitted into a thistle funnel for convenience of filtration. The food- 
tuff to be analysed is treated in the pear-shaped flask with sulphuric 
icid and alkali in succession, the contents of the flask being heated by 
, jet of steam, and the a-sbestos in the crucible kept in position 
neanwhile by a glass rarn-rod. During this treatment, filtration is' 
itevented by attaching rubber robing to the thistle funnel, and 
■aising the end to an appropriate height. After the treatment is 
omplete, filtration is allowed to take place at atmospheric pressure, 
.'he sr seeding operations are carried out as usual. 

Twelve estimations can be made in one day, whereas the old 
aethods would have required at least four days; the results are 
atUfactory. T. S. P. 

Estimation of the Volatile Acids in Wines by means of 
Idtticher’s Apparatus. Theodob Roettgen (Zeilsch. Nahr. Genwmi. 
910, 10, 484—486). — The Botticher apparatus (Abstr., 1907, ii^ 
38) is recommended particularly in laboratories where the analysis 
f wines is not of frequent occucrenco. 

The addition of a few drops of oil free from acidity is a good device, ■ 
0 prevent foaming during the distillation. L. de K. i 

Quantitative Colorimetric Estimation of Small Quantities 
>t Hydrocyanic Acid. Eenst Beko and Max Delpy {Btr., 1910, 

, 1430 1431). — A method for the estimation of hydrogen cyanide 
“ Amounts lauging from O'OOt to 0-00004 gram por c.c. 

The solution to be estimated is made alkaline with potassium hydr- 
I s ^ ®*cess being avoided, and then a solution of ferrous 
ulphate (1 ; 30) containing oxide added, so that there are at least 
mo s. of ferrous sulphate to 1 mol. of hydrogen cyanide. The 
ux ure IS left for ton minutes at rooin-temperature, being well shaken 
nTv. J tjme, then boiled for two to fifteen minutes, cooled, and 
“ j *‘^‘*“* ^ precipitate of Prussian blue 

s gradually. After five hours, if the original solution is colourless, 

A"-! the colour of the 

rnm ““PAPed in a Kriiss colorimeter with standards made 
potassium cyanide solutions of known strength. When the 



bi™ 

jpSpitfite m settled, it is decaoted off and water. 

’ Tery dilute cyanide solutions, for example, 0 00004 gram HCN 
ier C.C., are fir^t acidified, extracted with ether, and the ethereal 
■extract shaken with a small quantity of potassium hydroxide solutioD, 
V^ereby a cyanide solution is obtained of such strength that the above 
^Hliod can be used. ?. 

■ Estimation of Tartario Acid in Natural Products. 
CoSTfisrs {Co^pt. »nd., 1910, 160 1260-1251).-_lk, 
following process is sUted to give better results than any method 

iitherto described. t v , 

After heating for thirty minutes 1 — 2 grams of the substance with 
its own weight of 5 % sulphuric acid, 6 volumes of alcohol are added 
and 10 volumes of ether. The precipitate is filtered off and washed 
with alcohol and ether in the same proportions. The filtrate is 
neutralised with 90% alcoholic potassium hydroxide, and then treated 

5 yO CO of the same solution. After heating to 38“ and 

eoolino, the liquid A is decanted from the precipitate iJ, and acidified 
with glacial acetic acid; the potassium hydrogen tartrate which sepmte 
is washed with 96% alcohol. The precipitate B is brought into solution 

wuv 12 15 c.c. of hot water, and treated with 5 c.c. of acetic acid; 

after shaking for five minutes, alcohol is added in amount equal to 
'65% of the volume of liquid. The precipitate is washed successively 
.with 65% and 96% alcohol, added to the >- 7 ;' f k' 

whole titrated according to Goldenbeig s method (Ahstr., 1^8, 11 , 231), 
using phenolphthalein as indicator. 

Formaldehyde Titration of Amino acids in Urines^ Hiss 
'MAirATTi (Zeitsdi. phyM. Ckem., 1910, 66 , 152—164, Compare 
Ahstr, 1909, ii, 837).-The urine, after phosphates a 

directed in the author’s previous paper, 

to phenolphthalein before starling the formaldehyde titration Ita 
.LfeZge to very faint pink should be taken as end-po, t 
^it is also pointed out that the process, although suitable for dinica 
"purposes, is not sufficiently accurate for scientific work. ^ ^ 

Estimation of the Lecithin-content of Soja-oil. M. R®® 
(pLm. Beit., 1910, 55. 428),-The J tthyl 

from lecithin containing preparations by ^ ® , 4 

alcohol, and in the residue left on f * jWpSfi 

anhydride is estimated in the usual way. ^ ZS'Mof ‘bi* 
rep4ents pure lecithin. Soja-oil was found to contain 0 15 ^ 

substance. 

■ tfse of Urotropin for “DesulphurUing 3 * 9 ^ 390 ),- 

Hrow Foszes-Ducon [BvU. ^'1 ''^‘Mesnbhunjlg "’treated 
tfrotropin having come into use for desnlph g ^ 

the reaction described by Denigds ' ^ (.jiwinei 

«mmended officially for the detection otjormaldehyde m 
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jhe author liaAalready suggested the esti^tion of ammohia liberated 
by magnesia from wines as an additional means of ascertaining 
nhetber lirotropin has been added to them. Denigfis’ colour reaction 
is only satisfactory when care is taken to have enough sulphuric acid 
present. He also points out that in applying Blarez’s reaction [Bull. 
Soc, Pharm. Berd., February 1910), depending on the reddish colour 
jiven by formaldehyde with phenylhydrazine hydrochloride, care must 
be taken to use for the initial distillation a fairly large volume: 
)f wine, slightly acidified with sulphuric acid. If too much acid' 
;s used or the distillation is carried too far, some formaldehyde is 

brined by the action of the acid on components of the wine. 

T. A. H. i 

Estimation of Aldehydes ■ in Alcohol. Preparation of 
Standard Aldehyde Solution. Leon Ronnet ( Ann. Falsi/., 1910^; 
3, 205 — 206). — Standard aldehyde solution for use in the colorimetric: 
■stimation of aldehydes may be prepared from aldehyde-ammonia after 
ihe latter has been washed with ether and dried over sulphuric acid. 
The aldehyde-ammonia must not be dried under reduced pressure 
iver sulphuric acid, as in this case it undergoes decomposition and 
s converted into etliylideneimine, which in turn polymerises to form a 
iriple molecule. Pure acetaldehyde may also be prepared by 
iistilliig a mixture of paraldehyde and concentrated sulphuric acid. 

• W. P. S. 

New Method for Estimating the Three Methylamines and 
Ammonia in Mixtures. Jean Beutheaume (Compt. rend., 1910," 
160, 1251—1253. Compare Abstr., 1908, ii, 742).— After criticising 
Aversely Bresler’s method {Ann. Chim. anal., 1901, 0, 28), the 
luthor gives details of a proceas ba.«ed on the insolubility of ammonium 
ihloride and methylamine hydrochloride in chloroform. These two- 
alts are then estimated by Francois’ method (Abstr., 1907, ii, 391,' 
103,), and the di- and tri-methylamine remaining in chloroform solution 
ieparated by taking advantage of the greater insolubility of tri-. 
nethylamine periodide in water. W. 0. W. ' ' 

^ A Modification of the Nitrometer for Estimating Urea., 
-inSTAT Mossler (C/im. ^enir., 1910, i, 1 180-1181 ; from ^eitscA. atfy.- 
?8lerr, ApotL-Fer., 1910, 48, 1 — 3). — The flask for the evolution of 
litrogen is connected with an improved form of nitrometer, in which 
he adjustmeut to zero before an experiment is performed by opening 
itap, and the adjustment of levels after the nitrogen is collected, is‘ 
lutomatic. The original paper conbuns tables for the calculation of 
he percentage of urea. 0. H. D. 

^pid Estimation of Albumin in Urine. Aufeeoht (PAum. 

— The results obtained by the author’s 
ncthod (this vol., ii, 560) come nearer to the gravimetric estimations. 

. an those obtained by the ordinary Esbach method. It is advisable 
A) make a comparative experiment with a solution containing a definite 
imouut of albumin, and to note the time required for complete pre- 



ii- '‘liBaTRACts gp chemical , 

<d|)il^{ion, as tiis differs according to the''power of the centrifug, 
U8^. • 

' “Excess of urates may be removed previously by cooling. If 
urine contains more than 0 5% of albumin, it should bo diluted with a 
.suitable quantity of water. Ij. de K. 

t ■■ ' I 

. A New Method for Estimation of Fibrin Ferment and 
Slbrinogen in Body-fluids and Organs. Jdluis Wohlgemuth 
{Biochm. Btitsch., 1910, 25, 79— 83).— For estimation of the fibrin 
ferment varying quantities of the liquid containing the ferment are 
diluted to a dehnite volume with 1% saline and mixed with 2 c.c. of 
magnesium sulphate plasma, prepared by Schmidt’s method, and left 
in a series of test-tubes on ice for twenty-four hours. The amount of 
the ferment-containing liquid just necessary to produce coaguktioe 
is observed. The amount of fibrin terraent is expressed by the 
number of times this quantity is contained in 1 c.c. The fibrinogen is 
determined in a similar way, only in this case the amount of ferment- 
containing liquid is kept constant and the amount of plasma varied. 
A similar system is adopted for expressing the number of fibrinogen 
units present. “■ S, 


The Guaiaoum Test for Blood, and a New Modification of 
the Same with Sodium Peroxide. Hkuno B.^rdach and Sieosu.sd 
SiLBBSSTElS (ZtUtch. pitysiol. Ghent., 1910, 05, 511— 512).— The 
delicacy of the guaiacum-turpentine test is much increased by the 
' addition of alcohol ; and if sodium peroxide is used instead o[ 
turpentine, this test for blood is the most delicate known. ^ ^ 


The Value of the Guaiaoum Reaction for the Forensic 
Detection of Blood. J. Kbattek (Chem. Zentr., lillO, i, 1458; 
rom yUrtcUejahrschr. ger. iled. o/entl. Zamtdtswmn, 1910, 39, 

51), The contradictory results obtained with the guaiacom test 

or blood are due to the non-observance of tho re.^uisite conditions of 
he reaction The guaiacum tincture should be freshly prepared, the 
lorpentine oil must be old, and the blood solution concentrated. To 
fulfil these couditions, the blood is not dissolved in water, hut taken 
up on moistened filter paper. The spot is then moistened with the 
guaiacum tincture, and two or three drops of turpentine oil are added. 
L blue colour is produced with the blood. Old samples, however, give 
a bright cherry-red colour with guaiacum tincture alone, “ 
characteristic for blood, and this reaction is not destroyed by 
putrefaction. The reactions should only be employed as prelimmry 
tests. , . 

and its Crystals., Kalmus (G/tent. Zalr., 
from VierteUejahrecitr. ger. Med. iiffenll *)«»■ 
4).— The preparation of hajmochromogen crysM 
f pyridine and ammonium sulphide is a v ua 
en by other agents, such as the P'"'P ■ j 

blood, the hiemochromogen crystals form typ 


-j,5»inoohromogen 
tgjQLi, 1458-1459 ; 
hmIk 39, 57-6 
^^^ood by means o 
ie^,but it is also giv 
huiem. From human 
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slender needles, resembling those of haematin. Other bloods yield 
other forma of crystals, although no particular form could be identified 
as typical for the species. of animal. The instability of the crystals is 
the only disadvantage compared with the hsemin crystals. The haemo- 
chromogen crystals can be readily distinguished from rust and other 
substances, aod their formation is not readily inhibited by foreign 
substances, as baemin crystals]are. They can, furthermore, be examined 
by the microspectroscope in the violet and ultra-violet parts of the 
spectrum, S. B. S. 

Hsemochromogen Test. Mita (Ckem. Zenir., 1910, i, 1459; 
from Vierialsjahrsc/ir. ger. Med. offend. Sanitdtswesen, 1910, 39, 
54 — 66 ). — To avoid the inconvenience of the separation of sulphur 
when ammonium sulphide is employed in the hsemochromogen test, the 
author employs de Dominicis’ 10% phenylhydrazine hydrate reagent. 
The crystals ^ould be examined for double refraction. In the presence 
of organic matter, the blood should be first dissolved in water or acetic 
acid, and the solution allowed to evaporate at room-temperature. As 
regards the action of putrefaction or sunlight on the reaction, the 
bsmochromogen test is at least as trustworthy as the hmmatin test. 

S. B. S. 

A \eagent for the Detection of Blood-pigment and the 
Preparation of Hsemochromogen Crystals. Lochte {Chem. Zenir.y 
1910, i, 459 ; from Viertedgjahrschr. ger, Med. offentl. iSanitdtewesm, 
1910, 30, 66 — 71). — The reagent employed cqjisisted of 10 parts of 
sodium hydroxide, 40 parts of distilled water, and 50 parts of 
80% alcohol containing 2 parts of pyridine and 2 parts of ammonium 
anlphide. Six to ten c.c. of this reagent are employed for a few 
drops of diluted blood solution. If the red bceniochromogen solution 
thus obtained is shaken with air, the wine-red colour becomes yellow 
or brownish-yellow, according to the amount of brnmatin formed. 
The haBinochromogen bands thereby disappear, and are replaced by the 
pale band of alkaline kmmatin. The solution then reddens again, and 
the haemochromogen bands reappear. This colour change can be 
repeated au indefinite number of times. Hydrazine sulphate can be; 
employed in the reagent instead of ammonium sulphide, but it cahl 
then be kept only for a short time without change. The best crystals 
are obtainable from fre.sh blood when the pyridine and ammonium 
sulphide are added simultaneously, especially when a few drops of 
alcohol are added previously to fresh blood. In doubtful cases the 
crystals should be examined microscopically. S. B. S. 

Use of Benaidine for the Detection of Blood and its Applica- 
loin V Practice. Ernst Walter {Dmtsch. Med. IFbcA., 

F ft k' ^^P^^^’^^PPO'—T b^^^thorrecommendsthesubstitution 
p ^®*i 2 idine test for the old guaiacum test as being more decisive. 
^ files may be made containing ;0’1 gram of benzidine and O'l gram of 
so mm perborate (preferable to hydrogen peroxide) and just before use 
sue a pastille is dissolved in 10 c.c. of glacial acetic acid. The use of 
cnziaine paper also proposed cannot be recommended. If a suspected 





^ of Nothing, etc^, is tb-b© examiied for blood, itig 

^'^Ofatftaetwitb a drop of physiological salt solution and well robbed 
a glass rod. The drop is thea. absorbed in a 'small piece of cotton 
free from fat, and the spot at once .treated with a few drops of 
yeagebt. In presence of blood a blue coloration is noticed. 

K. ' 

li^Use of Various Zinc Salts in the Detection of Urobilin 
Weitz {J. Fharm. Gkim.^ 1910, [vii], 1, o33— 538).^Variou3 
l authors have drawn attention to the green fluorescence produced in 
^urines containing urobilin by the addition of zinc salts (Deniges 
■Abstp., 1908, i, 343, ii, 200; Homan and Delluc, Abstr,, 1900, fl’ 
'700), and have suggested this reaction as a means of detecting this 
-eubatance. The author finds the following method of operating giving 
■ 'good results. The urine (20 e.c.) is mixed with zinc acetate (4 grams), 
icohol (20 C.C.) of 95^ strength is added, and the mixture shaken 
abd filtered. The filtrate shows a marked green fluorescence if 
. nrobilin is present. The delicacy of the reaction is increased if the 
-mixture is left from one to two hours before filtration. To liberate 
urobilin from the chromogen, which precedes it, the urine must be 
treated with a few drops of an oxidising agent, such as Grain’s iodine 
solution, or alkaline permanganate. Mercuric sulphate should not be 
used as a defecating agent before applying the test, as urobilin is 
liable to be lost in that way. Zinc lactate or valerate gives as good 
^olts as the acetate, but the basic carbonate is a little less delicate. 
Zioc sulphate or chloride may he used if their solutions are first made 
neutral by adding amf^nia solution. Blood and biliary pigments do 
not interfere with this reaction, and can themselves be detected by 
the ordinary tests. . If indoxyl is present, the urobilin should be 
.Separated by adding basic lead acetate solution, suspending the 
•'washed precipitate in alcohol, and decomposing it with dilute 
'.sulphuric acid, thus forming an alcoholic solution of urobilin to whicb, 
after exact neutralisation by ammonia, the test may be applied. 

T. A. H. 

/ The Detection of Peptolytic Enzymes in Animal and 
,Vegetable Tiseues. Emil Abdebhalden {Zeilsch. pfiysiol Ohm., 
U^IO, 66, 137 — 139).— An easy method for the detection of peptolytic 
ienzymes consists in placing sections of the tissue in solutions of silk- 
peptone ; ,after a few hours’ digestion tymsine crystals are found 
adhering. ^ tbe sections if a peptolytic enzyme is present. Possibly 
inj^^n of the silk peptone into the organ and subsequent 
***^^fc of it may throw light on the question as to what cells are 
bed .'in the formation of the enzyme, and differences may be 
[ in normal and pathological conditions. The enzymes in question 
ilfpund in all the animal and vegetable tissues exajnhifidj m 
the amount as judged by the yield of tyrosine is small. Tie 
I may be used in plants to determine the date when such enzyme 
*‘4wring germination. Another microchemical reaction wMc 
Ipres results is to use (wlypeptides which contain tryptopha^ 
^olet I'eactioo with bromine water does not occur until trg)w- 
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Qomparison of Results Given by Acidity Determinations 
and by Oatalasimetry in Estimating the Freshness of 
Milk- J* Saethou {J. Fkarm. CAi/n., 1910, [vii], 1, 387—393).— 
obserYation that milk only undergoes lactic fermentation 
after a period of incubation, is confirmed. In a series of trials with 
milks kept in tbe laboratory, it was found that the acidity remained 
constant during the first forty-two hours, whilst catalytic action on 
hydrogen peroxide increased, indicating that richness in bacteria 
iocreased, but that no acid fermentation of lactose occurred (this vol., 
ii, 326) during this period. The increase in catalytic activity of milk 
varies with*^the race of lactic bacillus it contains, and is much more 
marked for milk kept in a dairy than for milk kept in the laboratory. 
Further, the catalytic activity incr^sed more rapidly in milk kept 
warm than in milk preserved at about 10°. T. A. H. 

Estimation of Diastase in Milk. C. J. Koning (Cliem. Weekhlail, 
1910, 7, 377. Compare van Haarst, Chffm. We6khlad^ 1910, 7, 
354— 355).— A reply to van Haarst's statement that Koning’s method 
for estimating diastase in milk is useless. A. J. W. 

Eatimation of Diastase in Milk. J. van Haaest [Chem. WeekUad, 
1910, 7, 391). — Polemical. A reply to Koning (preceding abstract). 

A. X W. 

Th^ Apparent Diastase Reaction of Water on .Starch. C. J. 
Kokiwo iChtfn, W^ikbludy 1910, 7, 484-— 485. Compare preceding 
abstracts). — A reply to van Haarst, maintaining that the author’s 
method of estimating diastase in milk is tru8t\<>rthy. A. J. W. 

Analysis of Gastric Juice. Alfredo E. Tamato {Ann. Ckirn. 
oml.j 1910, 14, 172 — 173), — EstirtuUiim of Ptpsin. — A solution is 
made containing 2 grams of pure albumin in 100 c.c. of water, and 0‘8 
C.C, of hydrochloric acid is added. Ten c.c, of this are added to 10 c.c. 
of the gastric juice contained in atest-tube; in a similar test-tube are 
introduced 10 c.c. of tbe albumin solution and 10 c.c. of water, and 
both tubes are then placed in a bath at 37° for an hour. The contents 
of the tubes are then transferred to two Esbach tubes up to the mprk 
f^and then diluted with dilute nitric acid (20 vol.%) up to the mark R. 
After some time, the volumes of the respective albumin deposits 
are read off, and the difference represents albumin acted on by the 
gastric juice. 

ToUd Acidity and Organic Chlorine. — To 10 c.c. of the filtered sample 
are added three or four drop.s of strong alcoholic solution of phenol- 
phthalein, and iV/lO-sodium hydroxide is added from a burette until a 
permanent rose colour is noticed. The liquid is then put into a 
at porcelain dish and evapoi'ated to dryness. The residue ‘is 
eated to redness, and, when cold, the ash is moistened with a little 
water, and a volume of A 710 -sulphuric acid equal to that of the alkali 
1 ) used is added. After boiling to expel carbon dioxide, 

e excess of acidity is titrated with iV/lO-sodium hydroxi^; the 
um er of c.c. (aj) used represents the hydrochloric acid, X-x represents 
*^^^*^* subtracting from x the figure found for free 
y rochloric acid, the organic chlorine is found. 
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5 . of ToUd toomo.— Ten c.c. of JEe gastric juice are mixed 

lA ejc^ of sodium carbonate, and^ after evaporating to drynegs ■ 
residue is ignited. The ash is dissolved in water, and the chlorine 
tit^ted as usual. 

Esi^o.tion of Free HydrocMori^ AgH , — Ten c.c, of the sample arg' 
^^trated with A^/lO-aodium hydroxide until a drop of the liquid gives 
i jio longer the Gunzburg reaction on a warm porcelain slab. 

[ ‘ " The mineral chlorine is found by deducting from the total chlorine 
the chlorine existing as free hydrochloric acid and in organic 
combination. L. de K. 

Rapid Detection of Emulsin. E. Frankland Armstrong 
(Proc, physiol. Soc.t 1910, xxxiii; J. Physiol.y 40).— The term emulsin 
is used for the mixture of enzymes discovered in almonds by Liebig 
and Wohler. The material to be tested is incubated with water 
for twenty-four hours in a corked tube, in the neck of which a piece 
ot moistened Grignard's sodium picrate paper is suspended. As long 
as the paper remains orange, hydrogen cyanide is absent. A solution 
"of amygdalin, phaseolunatin, or other eyanophorio glucoside is added 
and the tube again incubated. If emulsin is present, hydiugen 
cyanide is rapidly produced, and the paper becomes coloured red; the 
speed of the change is a rough measure of the proportion of enzym-j 
present. W. D. H. 


Ib there Oaramelisation in Rivas* Test? David W. Horn {Amw. 
J. PAam., 1910, 82, 151 — 161). — It is contended that the assumptiou 
sometimes made that*'the development of a brown colour (1) in old 
oflBcial “syrup of ferrous iodide," (2) when lactose is heated with 
sodium hydroxide, as in Rivas’ test for Bacterium CoHt is due to 
the formation of caramel, is inaccurate. It is found that the 
optical rotation of dextrose is destroyed by heating with alkaiis, 
that the brown colour formed in this reaction disappears on the 
addition of acids, and that it is also removed by passing oxygen 
through the solution. In the last respect the brown colour differs 
from that duo to caramel. From information already on record 
regarding the action of alkalis on dextrose, it appears likely that a 
Bodium dextrose compound is first formed, and that on further 
heating, organic acids and rosin are produced. The lactose in Eivas 
' test, and the sucrose in the ferrous iodide syrup, may be supposed to 
break up, yielding dextrose, which might then condense to coloured 
substances, as described above. T. A. H. 
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ipaloalation dt Optico-ohemical Constants. % Stan™ 
'I^OBOTJE {Chem. Mem, 1910, 102, 3-6, 14— 15).— The method 
already employed in calculating thermochemical constants (compare 
Alwtr.i 1907, ii, 446, 604, etc.), in which the influence of the ethane 
and certain other links usually ignored is taken into account, is now 
applied to the experimental data for the refractive indices of .HpN°tic 
hydrocarbons. The molecular refractivities of these hydrocarbons 
for the|o- and y-hydrogen lines, calculated with the help of the 
"fundamental constants,” are tabulated, and are shown to be in 
good agreement with the experimental values. The observed and 
calculated molecular dispersions are also in satisfactory agreement 
but the results are leas trustworthy, as the measurements are greatly 
affected by experimeotal errors. It is shown that the molecular 
dispersion of any hydrocarbon can be calculated by multiplying the 
number of ethane links in it by 0-13, the number of ethene (double) 
links by 0'32, and the numbor of ethine (triple) links by 0’28. The 
latter constant, however, is somewhat uncertoin, owing to the scanty 
siperimental data. ^ 

BriihVa method of calculating optico-ohemical constants is open to 
objeeti. Q, not only because certain links are not taken into account, 
but also because his constants are in some cases based on the assump- 
tion that aldehydes and ketones contain carbonyl oxygen only, whereas 
they are often equilibrium mixtures of enolic and ketonio forms. 

G.S. ■ 


Production of the Fundamental Spectra of Potassium 
Bubidium, and Csesium. Eugen Goldstein ( Ber. Dmt vhysikai (its, ’ 

11 '?' “•> 11 . 

Abstr., 1907, ii, 725 ; 1909, ii, 2).— The method described previously 
for the production of well-developed line spectra of the alkali metals 
Md the halogens has been applied to the examination of alkali-metal 
iSuoridea. With suitable condensers placed in parallel with the 
idiEchMge tube, line spectra of the halogens are obtained in the case of 
chlorides, bromides, and iodides. Fluorides, however, do not give the 
i^sponing spectrum of fluorine, but under these conditmns the 
MUed "fundamental spectra” of the alkali metals are developed 
l^esy^tra are chanmterised by the fact that the individual lta« 
represented by any of the usual series formula). As t^' 
tassii,™ ■ ““‘^f'reer discharge increases, the series spectrum oft 

spectra” of rubidium and caesium can be obtained 
liibiw bv 1^^' ““pered with potassium, the only diffejBiiM 

feStid® T " “dependent spectra are not so sharply 
ntiated in the case of rubidium and ctesium. H. M 

VOL xovm. ii. ’ 
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ABSaSACTS OF. ^ 

Sp^tiS;of Bimnottt^!P!iaTO'iScprjp?K^^^ 

;cS«»a.,vI910, 8, 30^l-^3lS)^Tlie spark, 

bamu^have been examined. From his own and previous observ. 
Ations, the author draws the conclusion that the flame spectrum of 
■metallic bism^ is free from hands, and is characterised principally 
hj the blue Bne X=4722. The feebly-developed bands which are 
.observed in the examination of bismuth salts are attributable to 
bismuth oxide. This band spectrum is also obtained in the case of 
bismuth chloride. 

" The spark and arc spectra are contrasted, and observations relating 
to the -influence of pressure, self-induction, and a magnetic field on 
the spectrum are recorded. H. 

Arc Spectrum of Zirconium. Albert Bacuem {ZeiUch. win. 
PAotockem., 1910, 8, 316— 332).— Detailed measurements have been 
made of the wave-lengths and relative intensities of the lines in the 
arc spectrum, of zirconium between the limits A. = 2166 and \=7160. 
The wave-length measurements are based on the values of Buisjon 
and Fabry for the normal lines of iron. II. M. B. 

Connexion between Band Spectrum and Chemical 
Disaociation. Johann G. Koenigsbbrger and K. Kup?erer 
[Physikal. ZeiUch.j 1910, 11, 568 — 571). — Of the three types of 
absorption spectra which are exhibited by gaseous substances, the 
authors attribute the discontinuou.s band spectrum to intramolecular 
or intra-atomic conditions which are brought about by the process of 
chemical dissociation. Substances like iodine, bromine, sulphur, and 
^lenium, the molecules of which undergo dissociation when the 
temperature is raised, exhibit a discontinuous band spectrum when 
the conditions are such that both undissociated and dissociated 
molecules are present in appreciable proportions. Tf by altering the 
conditions of temperature and pressure, one set of molecules is caused 
to disappear more or less completely, the substance in question will 
mo longer give the discontinuous band spectrum. H. M. D. 

> Extreme Red and Infra red Band Spectra of Carbonated 
Oases. F. Croze (Con^t. rend., 1910, 150, 1672 — 1673).— The 
epectrum of carbon monoxide consists of fourteen visible bands and a 
jBwmher of ultra-violet bands, the principal lines of which obey 
Deslandres’ law. The author has photographed five bands of the 
same series in the infra-red, in which the wave-lengths of the headlines 
we 722’6, 747 2, 792 5, 836 8, and m-Oixfi. 

‘ The cyanogen spectrum consists of two series of bands, the first 
extending from 4607/ija into the ultra-violet, and the second composed, 
aciwrAing tp Thalen, of thirteen bands between 7102^^ and 5245^j- 
This serii^sxtenda into the infni-red, the headlines of the baad* 
obserfed^g 725'4, 740*0, 753*6, 800-1, and 813*4/z/*, whilst beyond 
the8*4and8 a very feeble continuous spectrum appears. An exposuM 
to eight hours was necessary, and during this time .res 
^mogmi was constantly circulated through the Geissler tube ^ 

wtm pressure to prevent the appearance of the nitrogen bands. 
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.■V gaaas pve. the above two sjie'ctra and also Swan’s'. 

S'lpectrim, usually attributed to hydrocarbons or carbon. Bergmann 
R tta recently tapped the spectrum of the carbon arc between 640«« 
,^iid WOOgfi, but the bands grade off in the opposite direction to 
•Swan’s. The author has photographed Bergmann’s spectrum of the 
’ f are dirfecfcly both in air and in a vacuum, R J 0 

The fend Spectrum Obtained by Introduction of Mangan- 
ous Chlonde into the Oxygen Coal-gas Blowpipe Flame. 

Hbemann Casabetto (Zeitich. wise. Photocheni., 1910 8 381 404) — ■ 

Measurements of the band-spectrum were made between A=4102-4' 
and X= 6707-6. The photographic records indicate that in this region ■ 
there are ten siimlarly constituted groups of bands which fhde away 
towards the red end of the spectrum. It is shown that the frequencies 
of the constituent bands of the respective groups are related to one 
another and that the frequencies of corresponding bands of the several 
groups show difterences which are very nearly constant 
The sstne band spectrum is obUined with other ’ compounds of 
manganese, but the bands are more clearly developed in the case 
of tbe chloride. This leads the author to infer that the band spectrum 
13 due to the metal itself, HMD 

Conditions Under which the Band Spectrum Attributed to 
Appear. Antoine de Gka.mont and Bkeoq iComvl 
f«nd., 1910 160,1235--1236).— The spectrum of sodium carbonate, or 
of sodium bromade or chloride containiug 0-5% of carbon as carbonate 
obtained by the use of a spark sufficiently powerful in itself to fuse the 
salts, showed all the charaeteristic bands of cyanogen. The salts were 
free from cyanide, and the conditions such that any cyanogen formed 
from the carbon and atmospheric nitrogen would be immediately 
tomposed since, accordiog to Andrews and Tait, cyanogen is decom^ 
posed into its elements by the electric spark. It is suggested that the 

Tw nitrogen. The bearing of this thLrem on the 

q tion of the toxicity of Halley’s Comet is discussed. R. J. C. 

Emission Spectra of Solid Aromatic Compounds ^ 

•nS i *?8)'-An aromatic substance, when cooled in liouid air ' 
supp^Ied"(Abtto ‘ 1904 'T rays, does not, as was originally 

;oreacbsuhstancether;a;^^^^^^^^^^^^ 

m The"p^^A ; 

|brightnes™imiid8h'’ ‘be substance ; its! 

Mrely dinners r 1* 

iolourlLs belonging to the initial spectra for 

»'i, but extod be^ in the 

w substances thev^™^'’- blue into the ultra-violet ; for 

bntical. The chieTs™ t/™’ " “ but never 

Iteasityof the inifeulT brighter whilst the 

y 01 me initial spectrum is aiminishing. In a large number 



em of ^ 

from in&a-red and end in the green , ot blue, er in 
^an'cee in tht^yellow. 

J^^e solution speotrum, which differs entirely from the othe 
kiepeuB when the arom%tio substance is dissolved in a solvent and' 
£e*. solidified solution exposed to cathode rays. Whilst isome ■ 
lubstnnces exhibit quite ^stinct solution spectra, the same substan*’’ 
j^ts different solution spectra when dissolved in different, eves if 
si^eric, solvents. The light of the chief spectra is fiuoresceut but 
hat of the solution spectra is phosphorescent. p; ^ 


f Oynamio laotnerism. Heurt E. Asmsteong, Thomas M. Lowsy 
ivDsmr Yomo, Cecii. H. Desch, James J. Bobbie, Mamin 0. Fobsmb' 
ind Aethhr Lapwobth (Brit. Assoc. Report, 1909, 135— 14l)._'p|,j’ 
«port summarises the evidence showing that the presence or absence 
if a hand in the absorption spectrum of a camphor derivative ie 
ndependent of the occurrence of isomeric change. The catalytic 
tction of impurities on the phenomena of colour, fluorescence and 
iriboluminesoence, and the relation of crystallisation to pboephcr- 
iscence, fluorescence, and colour, are considered. pp 

Absorption and Fluorescence of Eubidium Vapour. Taylos 8. 
Iasteb {ihyaiial. ZeUack., 1910, 11, 632 — 683). — When white light ie 
Jlowed to fall on the vapour of metallic rubidium, it emits a well- 
leveloped, red-coloured, fluorescent beam of rays. Photographic recoidi 
ihow that the fluorescence spectrum is discontinuous. The banded 
ibsorptiou spectrum, which determines the nature of the fluorescenre, 
a found to be closely similar to the absorption spectra of potassium and 
odium. H. M. D. 


Magnetic Rotation of the Plane of Polarisation in Crystalline 
Uqoid Substances. Gerhard Vixth (rhytikal. Zeiieeh., 19 ^( 1 , 11, 
526 — 637). — Measurements of the rotation of the plane of polarisation 
by the active amyl anisylideneamino-a-metbylcinnamate in a magnetic 
field have shown that the rotations produced with oppositely directed 
fields ate unequal. For yellow light, the dexlro-rotation is about tl'3 
times as large as the Imvo-rotation ; for green light, the ratio of ths 
two rotations is only about 1"75. In all cases the rotation increases 
in ptopoftioD to the intensity of the magnetic field. H. U. D 

The Transmission of fJ-Raya. J. Arnold Crowthkr (Broc. Cod. 
Phil. Soe,, 1910, 15, 442 — 468). — Experiments were carried out on tie 
vdoeity and absorption of a beam of /S-rays of radium rendered ceerl; 
hdoiGgeneous by passage through a circulu arc in a uniform magnetic 
Ifeld, alter the manner employ^ by W. Wilson (Proe. Roy. Sec., IW. 
4, ^ 612), except tlat a vacuum was employed to avoid the s®**®*^^ 
rf th« rays by air while in the mapetic fidd. It was shown by !w| 
IM of (wo similar arrangements, in which the magnetic field of >“1 
Srat was kert constant while that of the second was varied, that 
r«ti)<%df the says transmiued bxfjiogle artasgemeut did»«tt*o 
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l\caasei 'i (n)iill~Kt decided rednrtioa^ the Telocity of the rays 
:< ftrahsmitted [from 2*736 ( x 10'® cm,/se^ to 2*690 in one case/ and 
-.from 2*903 tb 2*881 in another]. In the Orst caeei for the> soften 
?; rays, the scteen cmused a reduction of 71%, and in the second caM ^ 
.,,52% of the radiation, showing that the absorption is not due to aoy: 
^portant extent to Biml>te retardation. Glass behayed similarly tol 
aluminiutti, but platinum was different, the beam, initially homogeneo^^ 
emerging with considerable range of velocity in either direction, bf 
particularly in that of retardation. I'he law of absorption of th^ 
homogeneous ^-raya was studied for aluminium and platinum. Porifi 
former the curve was neither exponential nor linear, but for the latf'® 
it was, after a slight initial steeper part, strictly exponential, 
latter result is ascribed to the complete conversion of the rays ini 
secondary rays in the first 0*001 cm. of platinum traversed. 
aoalogy between the exponential absorption of these secondary /8-i»yi 
and of secondary homogeneous X-rays is pointed out. F. S. -'* 

Belationahipe in the Emission of jS-Rays and the Absorption 
of these by Matter. Otto Hahn {£er. Deul. phytiTcal. Ges., 1910, 1^1 
,168— 474).— The deviability of /3-rays by a magnetic field has beaftl 
investigated by means of their action on a photographic plate. ThM 
photf graphic record obtained in the case of the /3-rays' emitted by the I 
active deposit of thorium shows two very distinct bands, corresponding^ 
with the emission of two types of /3-rays. These are the rays emitt^^^ 
by thonum-i and thorium-/! respectively. Three other teehMi 
developed bands are also recognisable, and it appears therefore that^ 
the active deposit of thorium emits five different sets of /S-rays. * -S 
When examined in the same way, radium-X, was found to givbi 
homogeneous ^-rays. On the other hand, mesothorium-2 appears toS 
emit at least six kinds of ^-rays, and the photographic record obtainecS 
in tho investigation of thorium-X shows that this also emits ;8-rays. 4 
Rone of these substances gave a continuous /S ray spectrum, and the! 
apparently continuous spectrum obtained by previous observers in th^ 
mse of radium is attributed to the overlapping of a large number ( 
ffidependent bands, ^ - 

y-Rays. Edgar Meyer {Sitmngsbtr.' 
43^-7 9 VO Sos’ 1910,32,647-662; JM. Raiioaitiv. EUklromk,^ 
i»iu, I, 279—295. Compare von Schweidler, this vol., ii, 376).-B-If the ' 
propa^ted as spherical waves from their origin, the Ton. , 
wmiM s j’V individual atomic disintegrationi^f: 

hnt in I? narrowing the cone of rays under investigation/J ■ 

wT !s* TOW that the y-rays are propagaW alOM 

l*aliLd Stark), or 

vmi2o “ ®^f-P®J®''®® (J;/- Thomson)], a second yon Schweidler 
goneous Jr would be superimposed, due to the hetero- 

bvidtnco ‘he “ wave front,” and this would come into 

Sthweidle, verXonslth ® Si™'' “ "arrowed. The von- 

^ u venauons «ith a radjum y-ray source at the centre 6f a 



PTeoisp^ehcsil ionisation chambec irere ob^vea w^n the angle of 
was diminish^ from 2ir by lead scrwnsv In several serie^ 
|jof . experiments the resnlt^. were in agreement with the secoo] 
^Kyi^thesis, and were incompatible with the first. The relative values 
^ the variation for wide and narrow cpnes of rays were in pq^,^ 
l^reement with the results to be expected on the second hypothesis 
|calculated from the theory as developed by von Schweidler and 
I'K. W, r. Kohlrausch. It was proved in sfeparate experiments that 
^the results could not be due to variation of the ionisation of the gai 
J^or of the secondary rays emitted from the walls of the ionisation 
Ichamber, for when theseHactors were varied, the character of the 
:;phenomena was not essentially altered. About 30,000 observations 
fwere made, and the error is estimated at about 10%, but the conclugioQ 
fis clearly in favour of the rays being strongly anisotropic in structure 
^though whether they are propagated along lines or along narrow 
cones, widening as tlio distance from the origin is increased is 
>not apparent from these experiments. p g 

I ■ ■ 

Secondary Rbntgen Rays from Metallic Salta. J, L. Glassok 
(Froc. Camb. Phil. Soc., 1010, 15, 437 — 441).— The question examined 
was whether the nature of the chaiucteristie homogeneous secondary 
<^-radiatioD, produced when an element of atomic weight greater than 
40 is subjected to X-rays (Barkla), was affected by the state of 
chemical combination of the element. The results with various salts of 
t^iron showed that even when the iron in the molecule is only one-sixth 
of the whole mass, and is, moreover, in the acid radicle (as ia 
ammonium ferrocyanide), the radiation is mainly the homogeneous 
iron radiation, the light elements producing only a very small propor- 
tion of scattered primary radiation, which is considerably more 
- penetrating than the secondary, and so comes into evidence only when 
the intensity is greatly reduc^ by absorption screens. The value of 
the absorption-coefficient for aluminium for the secondary A-radiatioD 
characteristic of any metal can be determined quite well by thepeof 
ate salts, and for manganese was found to be 100, by using 
^sulphate, which agrees with that predicted from its atomic weight. 

• RS, 

The Production of Oalhode Particles by HomogeneouB 
Rbiltgea Badiatione. R. T. Beatty {Froc. Camb. Phil. Soc.t ISldj 
15, — 422). — Radiators of iron, copper, zinc, arsenic, and tin were 

subjected to primary Xradiation, and the homogeneous secondary 
-X-radiations produced were (1) measured by means of an electroscope, 
and (2) received in a second ionisation chamber, through a parchment ; 
window covered with silver leaf, in which the air-pressure conld 
be varied,* The object was to investigate the absorption-coefficiecls^ 
(k) oFl^e cathode radiations produced by the secondary A'radiationS| 
-.jin hi# and hydrogen. Xbe latter produce an ionisation proportional 
.^e pressure which can be subtracted from the total ionisation, tlii| 
the cathode radiation (which is independent of 
iWiPWlJw is sufficiently high for all the i^diatiou to be absorD^lj^ 



(an be fbuncfe- »nd the _ ibsorption-coeMcients in the two gases 
determieed. These are given in the foUowin^ table in cm. units : 


IrtfD. Copper. Zinc. Arsenin Tin. 

Air M'2 51-9 427 27-43 3-97 

Hydrogen 17-05 9-55 7 71 — 0-61„ 

r " 


It was.deduced on various assumptions (1) that the ratio between 
the energy absorbed by the silver and that used in producing cathode 
radiation is constant i (2) that the total cathode ionisations in air and 
hydrogen are the same ; (3) that a linear relation holds between the 
absorption of the generating Xrays in aluminium and that of the? 
generated cathode radiations in air ; (4) that the secondary X-rays^; 
used produced 175 times more ionisation in air than hydrogen (except ’| 
tin Z-radiation, for which the ratio is 25). F. g_ 

French and German Units of Measurement for Radio- 
active Emanation. A. Jaboin and G. Beaudoin (/. Pharm. Chim., 
1910, [vii], 1, 497 — 499). — The French unit is the quantity of 
emanation disengaged per minute by 1 mg. of radium bromide : 
in solution, without reference to spontaneous destruction. This unit is: 
independent of the measuring instrument, and remains constant The 
German unit is equal to a fall in tension at the electro.scope of 1 volt 
per hour and per litre of radioactive water, and is dependent on the 
capat »y of the measuring insitrument The author hat compared the 
values of the two units by means of the same electroscope, and finds 
that the French unit is 7000 times as great as the German unit. It 
is suggested that a common international unit should be adopted. 

T. A. H, 


The Atomic Weight of the Radium Emanation Andee 
Dkbierne (Compl. rend, 1910, 150, 1740-1743).— A new method is 
described for the determination of the atomic weight of the radium 
Emanation based on Bunsen’s determination of the density from the 
velocity of escape of agasthroughasinallhoiejn a thin partition. The 

Emanation, mixed with varying amounts of foreign gases, was allowed sol 
to escape from a vessel of 45 c.c. capacity, serving also as a MoLeodi 
tauge, at a pressure of about 0-01 mm. of mercury into a much larger^ 
vessel maintained vacuous by a Gaede pump kept in continuous? 
)I«iatian. The pierced diaphragm consisted of a piece of platmum* 
oil, y-Ul mm. thick, and communication could be made or interrupted 
tt will by a -wide.bore tap. The pressure in the guage, with the gas 
mpug, diminished exponentially with the time over a range from 
■i to 0-002 mm., and the expnential coefficient was found to bo 
nversely proportional to the density of the gas for sulphur dioxide,- 
Al ton dioxide, oxygen, and argon. For a mixture of oxygen and argon, 
behaved under the conditions as if alone present at its partial 
ure, i!or the emanatioD, the amount remaining wm determined 
. .. penetrating radiation after equilibrium had been 
’ the amount of foreign between the limits of 0*5 and 

e TatW u- ™ the rapidity of escape of 

r. From the exponential-coefficient of escape, the molecular 
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■ results .f* 

m »u« "*« w I'w ^'ro '~- — :“ — ““ jf 220. 

^gilitions in the separate experiments T6i% hohgmter than 2 or 3 ^ 
'^Et. This is in remartahle accord with the diaintegrstion theory, 
a moloeolar weight of 222-5 is to be expected. F. 8. 

®Tie Quantitative Measurement of ’the Radium Emanatioa 
WiLLiAH Doane and A. Labobde (Cimpl. rmd., 1210, igg' 

; 1421—1423 ; le Radium, 1910,7, 162—164. Compare Abstr., 1905, ii| 

' 219).— The paper deals with the determination of the constants C and g 
in the previously-proposed foroiula : Ic=C - K.SjV, which expresses the 
; initial ionisation, due to a given quantity of emanation in a cylinder 
^of length about double the diameter, of interior surface, S, and volume, 
W, C being the ionisation that would be produced were all the radiation 
Absorbed in the air. The ratio KjC had previously been found to he 
0-517, sothat the above formula may be written ; 7„ = C(l_0-617.d/r). 
Where h represents the initial current in E.S.U. produced by ths 
emanation generated by 1 gram of radium per second, C has the value 
6-l’9. The volumes of the cylinders varied from 10 to 0-44 litres. 
The maximum current, produced after three hours, is similarly repre- 
sented by /.Ml. = 13-15(1 - 0:572.5/r). The results have been cliBched 
by means of standards of radium, for which Mme. Curie found the 
atomic weight 226-5. S. 

The Amount of Radium Emanation in the Lower Regions 
of the Atmosphere and its Variation with the Weather. 
JOHK SArtEELY (FhU. Mag., 1910, [vi], 20, 1—36).— A long series of 
eucoessive daily measurements at Cambridge, England, of the amouut . 
of radium emanation in the air, by the method of absorbing tb 
emanation in a known volume of air by means of cocoanut chaiml,. 
have been cOJordinated with the prevailing meteorological conditions. 
The term radium equivalent signi6es the amount of radium whicli 
would be in equilibrium with the emanation in one cubic metrrfot air. 
The average radium equivalent was 105, the lowest 35, ajiid tba 
'highest 350 ( x lO''^ gram). The average number correspond!! sith 
tl-7 emanation molecules per c.c. of air. The amount was found to be 
floweet during cyckmes and highest during anticyclones, except where, 
from a study of the trajectories of the surface air-currents, the air was 
known to have travelled over the sea or very rapidly over the land, 
when it was low. It was high when the air had spent much time over 
land. The number of ions produced per second per c.c. of air by tne 
“emanation averages 2-1 (max. 7-0, min. 0-7). The average equation 
'content foipid by Eve at Montreal is 6/11 of the amount foun . 
fCambridle; The lowest number of ions produced per second in a ciosm, 
idti^ (by Wright in a zinc vessel in the open air on the gmn", 
KioTOTMito Physical Laboratory, while on tho frozen surta 
IE-radioactive waters of Lake Ontario the number was 4 tor tn j 
vessel).' Of these 8, 4 therefore are due to the P“* ,J 
^-Jktion from the ground, and, since 1 in Canada (or 2 in J 
^Ihie to the radium emanation, the remaining 3 must be ascr ^ 

’ *e radijactivity of the vessel. In thp free air^ it is f 



•I The Solubility of the Radioactive Bmanatio^ in Liquids 
]!. W. Boylk {Trans. Snp Soc. Canada, 1909, [iii], 0)^-1 

EipSrimeiits on the bubbling of thorium emanation in eimilar maanM 
through different liquids showed that, as for the radium emanation 
petroleum oils are the best absorbers, and then follow in order : ethj 
alcohol, sulphuric acid, water. Rising temperature diminishes t^ 
absorbing power, and so also do dissolved salts, although in relativmj 
small degree. F.'S.1i 

The Radioactivity of the Rocks of the Transandi^ 
Tunnel. Aekold L. Fletchee (R/ii/. Mag., 1910, [vi], 20, 36— 

— Nineteen specimens of rock (mostly varieties of tuff, trachyte, and 
andesite) taken at levels about lOUO feet from the surface in tht 
transandine tunnel, from 2'4 to 4'7 km. from the Argentine end 
were examined for radium and thorium content by Joly’s methodd 
For the former, the mean value was 0'79 x lO"^^ gfam of radium 
gram (maximum 1-4, minimum 0-3), and for the latter 0'56xl0'''< 
gram of thorium per gram (maximum I'l, minimum O'O), the rat« 
of the mean thorium to the mean radium (0’71 x 10') being similar 
to t' it found by Joly for certain lavas (Abstr., 1909, ii, 848| 
Thus these rocks are strikingly low in radioactive matter, which may 
be due to the alterations most of the rocks had undergone, and thr 
removal of soluble radioactive matter by percolating water. Tht 
total heat evolved is estimated at 2-9 x 10"^ calorie per hour pm 
gram, in agreement with the fact that no abnormally high degreei oj 
temperature was experienced in the tunnel. F. 


Non-radioaotive Minerals Containing Helium. AkhsiM 
PiUTTi {Ls Radium, 1910, 7, 146 — 149). — AVith different mixtures 
pyrolusite and uranium oxide, 1 gram of which was spread over s 
smface of 4'55 cm.®, the radioactivity could im detected with O’OOOl 
part of uranium oxide, but not with one-)ialf this proportion. 
minerals^ of which the radioactivity was too feeble to be detected, fra 
example, castorite, several varieties of tourmaline, and rose-bei^ 
from Elba, also tourmalines fronf France, Swaziland, New York, 
Madagascar, gave clear indications of the stronger lines of'heliutia 
when quantities of 1 to 4 grams were heated in a charcoal vacuuufi 
The non-radioactive minerals, however, always contain less helium 
than the radioactive. In the case of a Madagascar tourmalin^ 
existing in large crystals coloured rose or violet internadly with u 
external fairly sharply defined layer of green colour, thp Utter 
possessed a radioactivity and helium-content much greater tbnn the 
interior portion.^ For beryls from Elba an inactive rose variety 
IWwd more hSium than a green one, which was feebly active. In 
f ' a (New Hampshire) examined by Strutt and 

oun by him not to contain radium, other radioaetive eubstanora mu8l| 
"« present, for^it possesses feeble radioactivity.' „ . ¥. S. -s 



' MUihausen 

(Alsace). WOLP JoHASm ' Zekach., 19lo, i\ 

^ 45 — 547 ). — The spring water of Mulhauseh was found to possess a 
^dio-activity of about 8 Mache units by means of the apparatus of ■ 
pchmidt and J^urz. .Such a high activity has bo far only been 
^b^rved for Medicinal springs. The activity was proved to be 
^tirely due to dissolved radium emanation, and there is no detectable 
^permanent activity in the water. F. S. 

. The Radioactivity of Greek Medicinal Springs. TEimcHos 
*^ 0 MNENO 8 [with Anastas Damberois and Basil Aeginitis] {Chen. 

1910, i. 1634; from Pftarm. Post, 1910,43, 189— 190).-The 
.^dioactivity of the medicinal springs of Aedipsos, Hypati, Cyllene, 
^Iioutraki, and Methana is tabulated in electrostatic units. For gome 
r(Oyllene) the activity is remarkably small, while for others {Loutraki, 
I'Tombasi) it approaches that of the most radioactive springs known, 

• The activity of the springs is supplemented by analytical and terapera- 
;ture details. S. 

The Rays of PotaesLum. E. Henmot {CompL rend., 1910, 
160 , 1750— 1751).— The radioactivity of various potassium salts is 
nearly proportional to the content of potassium, and the small differ- 
ences may be inscribed to differences in the absorption in the salts 
themselves, and to the fact that some of them are deliquescent. Ko 
difference of radioactivity was caused by variation of the temperature 
between 14° and 140°. The rays from the sulphate and chloride 
possess the same penetrating power. No phenomenon, not atomic ie 
character, gives rise to electrons travelling with velocities as great 
u in the case of the potassium radiation, which must be regarded as 
specidc to the atom of potassium. S. 

The Electric Charges Acquired in High Vacua by Inflated 
Potassium Salts and other Radioactive Substances.] J. C. 
McLennan (Trans. Roy. Soc. Canada, 1909, [iii], 3, III, 81— -99).— A. 
.considerable surface, in soii^e cases, of the substances examined was 
;Mposed in a high vacuum on insulated trays connected to an 
relectrometer. With polonium the substance acquired a positive charge, 
indicating that more negative tlian •positive electricity was radiate . 
The same held true, but the effect was much more marked, with an 
lalumininm tube containing radium, the secondary rays excited ® 
iy-rays in the aluminium causing the action. \Vith uranium mtra 
no indication of any charging effect was obtained until the surface wa 
(Severed with thin aluminium foil to absorb the positively c arg 
o-rays, when a positive charge was acquired. Hence the amoun a 
positive and negative electricity radiated in this case are 
With po^sium chloride and sulphate, using an apparatus set up • 
.with extreme care, the acquisition of a feeble pwitive charge . 
proved. The effects were small, but showed that potassium eon 
exces^of negatively charged particles. It has not yet been de rmi 
irwheth^'imy positively charged particles are emitted. 



,ii. 679^, 

Beha'iSour of feounS Bleotrons in Solid Siibatanoes towards 
Blectromagnetio Radiation. Johasn Eoenigsbebseb and K. 
j^ioCHiiNO jAnn. Phytik, 1910, [tv], 32, 843 — 867). — A theoretical 
psper in which the observations recorded previously (Abstr., 1909, ii, « 
J67) are examined from the standpoint of the electronic theory. 
Various methods of calculating the ratio e/m from dispersion and 
adsorption measurements are indicated. H. M. D. 

Electrical and Optical Measurements in the Glow Discharge 
in Sodium and Potassium Vapour. Georg Gehlhoff and Kabl ' 
KOTTGAEDT (Per. Dent, physikai. (?es., 1910, 12, 492— 505).— Theis 
electric discharge through potassium and sodium vapours at higher i 
temperatures is accompanied by complete absorption of the residnalf 
gases in the discharge tube. The lower limits of temperature at! 
which this occurs are 175° for potassium and 290° for sodium.^ 
Potential measurements show that the total and the cathode potential f; 
differences fall to a minimum at the temperatures at which absorption i 
commences. With an iron cathode, the normal cathode fall of 
poteutial in potassium vapour is 80 volts, in sodium vapour about 
115 volts. 

The emission spectrum of the anodic glow light shows both the^ 
principal and secondary series of lines. In the case of potassium, the 
negative glow light shows the secondary series at low temperatures ; 
above 130° the fundamental spectrum is seen together with the 
secondary lines, and above 300° the principal series makes its appear- 
ance. In the case of sodium vapour, principal and secondary series 
are found in the spectrum of the negative glow light at lower 
temperatures. As the temperature rises, the lines of the secondary 
series disappear with the exception of that in the green, H. M. D. ' 

Electrochemistry of Proteins. Dissociation of Potassiuni 
Caseinogenato in Solutions of Varying Alkalinity. T. Bbails- 
roBD Robeetson (/. Physical Chem., 1910, 14, 628-668. Compare 
Abstr,, 1908, i, 1027). — The conductivity of potassium hydroxide is at. 
first depressed by the addition of caseinogen, but rises again and 
attains its original value when the solution is saturated with; 
caaeinogen. 1 

Ihe alkalinity of solutions of potassium hydroxide with and without^ 
caseinogen was estimated by the hydrogen electrode method. The two 
miutions were contained in the arms of a U-tube separated by a par- 
tition of agar-agar saturated with potassium chloride. The difference 
in ydroxyl ion concentration, that is, the proportion of unneutralised 
bydronde in presence of the caseinogenate, was calculated by Nemst’s: 
OTmula from the potential difference set up. Further, by subtracting 

e conductivity of uncombined .alkali from the total electrolytic 
con uctivity,the conductivity of potassium caseinogenate was obtained, 
fat " -P”*®**® dissolution of caseinogen, an excess of alkali was 
en, and was afferwards neutralised with hydrogen chloride. The 
potassium caseinogenate is not affected by small 
“ P0t»8si«m chloride in its solution. Potassium caseino- 
! te, therefore, does not give the potassium ion, but probably dis- 



i inw'cP^M: muffipMSiffif tS poiassm^ 

eR W'^ e^'pwsec.-unferu® ja^taal gradient 
J^avdocity of the easeinogen ion were 16 x 10'*, the masiaiJ 
Solecttlar conductimy of potassiam easeinogenate would be 73 x 10-8 
ohms, at 18°. Conductivities ranging from 80 x 10'* to 120 * iq-, 
were observed. As the caaoinogen becomes more concentrated i{j 
rambining capacity for potassium decreases, but the “molecular" 
ductivity of the caeeinogenate increases. Concentration leads to 
increased complexity of the easeinogen molecule and increased facilitv 
for the formation of complex multivalent ions. ^ 

The same hypothesis explains why the sum of the apparent velocities 
of the ions of ammonium caseinogenate is less than the velocity of the 
ammonium ion alone. The acidity of easeinogen, according to the gee 
electrode measurements, tends to become proportional to the concentra- 
tion of alkali at low alkalinities, but approaches a constant maxiuuim 
in presence of excess of alkali, 180 x 10'^ gram-molecules of hydroxide 
combiutng with 1 gram of easeinogen. On precipitation with aimnonium 
sulphate, some of the alkali is eliminated from the caseinogenate. 

The potentiometer determinations show that in those solutions 
containing no free hydroxyl ions, each gram of casein was combing 
with 51 X 10”* gram-molecules of potassium hydroxide at^ 3 
Previous obsen-ations by tho titration method have given 50 x^* 
equivalents as the amount of alkali required to produce neutrality to 
litmus. 

The depression in conductivity of a solution of potassium hydroxide 
at 30“, Ax 10 ®, = 3(5806 - 475800{7c-28'98c, where i is the con- 
centration of alkali, and c the percentage of easeinogen. By exter- 
polation the conductivity of the alkali would be unaffected (A=0) 
when i^O'OOIldc. This is actually the ratio between i and e in 
wlutions which are saturated with easeinogen. R. J. C. 

Absorption of Electrical Waves by Alcohols. P. Bxaolasd 
(Compl. rend., 1910, ISl, 55—57. Compare Abstr., 1906, ji, 3).- 
The author has determined tho apparent specific inductive capacity, t, 
of glycerol and twelve monohydric alcohols for wave-lengths of 12 
and 35 metres, and employed the results to calculate the value of i 
in the expression e=n^(l-X“)t using Drude’s values for the 
true specific inductive capacity. With the exception of allyl alcohol 
all the compounds examined showed anomalous dispersion for electrical 

V WOW. 

waves. vv.u. 

Dielectric CChesion of Argon. Edhono Boutv (Compt. rwA, 
1910, 160, 1643—1647. Compare Abstr., 1904, ii, 309).— the 
critical sparking potential in a given sample of argon at constot 
pressure is subject to large secular variations, which render the v&ub 
of tile dielectric cohesion somewhat uncertain. If y is the minim^ 
spfljt^iiig potential, h the cohesion, and p the pressure, y-® f' 
a is a coefficient depending, not only on the gw, but on 
Bitele and condition of the containing surfaces. It is sbowu 
wit?^oa a may be greatly influenced by the p^nce oi 
yi^^t^rom the pressure gau^e, and also by preliminary coohng 



By diffeWW.fHaj^M qnijjkly u possible^ 

rilues of^ ^ i dqtainad oO the aastiiaption that a did not vary' 

[Jring the taken by the meaaorements. ; 

A series determinations made in this way from time to time 
lave a constant value, 38, to the dielectric cohesion, 6, whilst a varied 
roin 539 to 669. With argon recently cooled in liquid air, a is practi« i 
ally zero, but rises in a few days to 800—900. 

Xbe value 38 of the cohesion is practically identical with that^ 
rer^oualy obtained, 39, using argon from another source. 

R. j. c: : 

’ 

Photoelectric Effect Exhibited by Zinc in Hexane, Gxobqe*'^ 
APSE [Physikal. IDIO, 11, 571 — 575). — Experiments arei| 

escribed which show that zinc, immersed in hexane, has photoelectric a 
roperties similar to those exhibited by the metal when surrounded | 
y air. The relative intensities of the photoelectric effect in the , 
m cases depend on the strength of the electric held, on the nature * 
( the incident ultra-violet light, and on the length of time during ; 
hioh the metal has been exposed to tho incident rays. In a special | 
ise the effect in hexane was found to be about one-thousandth of theS 
itresponding effect in air. g. Jjl_ jy_ ^ 

Platinum-Rhodium Thermo-element from 0° to 1755°. 'i 
OBERT B, fosMAN {Amer. /. Sei., 1910, [iv],30, 1—15).-T-Ina previous 1 
iper (compare this vol., ii, 261) the S.M.i’’. of the platinum-rhodium I 
lermo-element has been referred to the scale of the nitrogen g 
lermometer between 400° and 1550°, ihd the comparison, and -J 
mce the behaviour of the nitrogen thermometer, is now extended to ? 
le m. p. of platinum, 1755°, and also from 0° upwards. The above’ 1 
due for the m. p. of platinum has been further conOrmed by extra- i 
ilation of the curves of thermo-elements containing 1_15%'1 
lodiura, and is probably accurate within 5°. The data for the low i 
mperature-interval are the m. p. and b. p. of water, the b. p. of ^ 
iphthalene, 217-7°, of benzophenone, 305-4°, and the m. p. of cadmium, :! 
10 3 . A simple method of interpolating temperatures with the 10%^ 
ermo-element is described. 

The variation with temperature of the thermal E.M.F. of platinum-^ 
odium alloys has been determined, and is shown graphically. At § 
1 temperatures the E.M.F. increase.s very rapidly with the first S 
mtiona of rhodium, and at 20% the value has already reached -within 
% ol XYie g,i[.F. of platinum against pure rhodium. The rate of 
nation of tho E.M.F. with temperature is also plotted against the ^ 
omic composition of the alloy. Tho data indicate that frem"" 
s fprm*^''^ P®*' of rhodium solid solutions, but no compounds, 

G. S. 

1^. Qoulombmeter. I. Fuanz Fischer ani Kari 
las anorg. Chtm., 1910, 67, 302-316).— The object 6f 

«a1'i 1 determine the most suitable lead salts for Use as 

^lytos m the lead coulumbmeter. . i 

^Ot^en borofluoride, purified hy adding a small quantitj of 1^ >1 



MlphSric iffiS'^EySioSBOT gi, . 
p»tog Eydrogen sulphide, and ^sing air through the fiu *!' 
sdiagolves lead carbonate without becoming turbid. The sol t 
lead borofluoride is neutral to Congo-red, but acid to litmus, c 
tare obtained by cooling to 0“,’or by eraporating.in a vacuum 
|ure highly deliquescent, and cannot be freed from liquid. Tb. | ^ 
% basic residue when re-dissolved in water. Alcohol nrpcl„,f . ■* 
hygroscopic, basic salt. ^ » 

_ Lead aJuminofluoride is prepared by dissolving aluminium hvdr ’j 
in hydroduoric acid, adding a little lead carbonate, iilterinv °™4 
saturating the filtrate with lead carbonate. The solution attm^ 

, Lead silicofluoride is prepared in a similar manner, and has 
been -obtained in a crystalline form. Lead titanifluoride und 
fluoride have similar properties. 

Complex acids containing tin are best prepared by dissolvin 
stannous fluoride or stannic sulphide in hydrofluoric acid Tk^ 
stannous solution only contains a small proportion of complex acid* 
most of the tin being present as stannous fluoride. Lead stann' 
fluoride resembles the other salts of the same group. ^ 

Ceric hydroxide dissolves in hydrofluoric acid, but the complex acid 
decomposes slowly, depositing cerous fluoride. Lead tetra-acetate sod 
hydrofluoric acid also yield an unstable complex acid, which onlv 
dissolves small quantity of load carbonate, Vanadium yields a 
. complex acid, which only dissolves small quantities of lead. 

Arsenic and antimony trisulphides only form small quantities of 
' complex acids when dissolved in hydrofluoric acid, but arsenic and 
antimony pentasulphides yield solutions which dissolve lead carbonate 
although only a part of the salte is present in the complex form, 
Bismuth peroxide dissolves in hydrofluoric acid at -10^, but the 
product decomposes when the temperature rises. It was not found 
possible to compare complex fluorides containing thallium, thorium, or 
.phosphorus. ' 

When the lead salts are electrolysed, lead is deposited quant/tativelj 
from_ the borofluoride and silicofluoride, and probably, under suitable 
conditions, from the titanifluoride and zircohifluoride j antimony and 
- arsenic are partly deposited with lead, and the deposition from other 
solutions is not quantitative. 

Tin and antimony may be separated by oxidising the solution, 
passing hydrogen sulphide, and dissolving the precipitate in hydro- 
fluoric acid. Hydrogen sulphide then precipitates only the antimony 
from the solution. The tin is recovered after decomposing the 
complex flnoride with sulphuric acid in a platinum basin. Ammonium 
fluoridp may also be used for the extraction of the mixed sulphides, but 
.with lees advantage. C. H. D. 


hjead Ooulombmnter. 11. Feanz Fisoheh, KAELTHiMiasi 
Efew B. Maited {ZeUicA. arurrg. Chem., 1910, 67,339—356. Com- 
M^U^Pceding abstract). — One copper and two lead coulombmeters are 
l^^ctad together in series. The lead anodes are plates 6 x 4 cm. in 
the 'cathodes are of platinised platinum foil, 6xfl cm- sni 
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n*0$ mcf cathode being I '5 coT. 

Copper frecWy co^t^d wit^wppw, is used as cathode in the 

an experiment, the platinum mrying the deposit of lead is 
rapidly washed, then lowered into a vessel containing alcohol, and 
djied in a vertical position in a vacunm desiccator. 

For the analysis* of the electrolyte, an excess of d^lO-chromic acid 
solution is added, the precipitate of lead chromate filtered off, and the 
excess of chromic wid estimated by means of potassium iodide and . 
sodium thiosulphate. When lead phenol-p-sulphonate is used, this 
method is inapplicable, and the lead is estimated gravimetically. The 
acidity of the electrolyte is estimated by precipitating the lead with a ’: 
known excess of sulphuric acid, filtering, and titrating the filtrate 


^ith alkali. 

Experiments have been made with lead borofiuoride, silicofluoride, 
and phenol-p-sulpbonate. Too high a proportion of free acid leads to 
the liberation of hydrogen and the formation of lead sponge, and too 
low a proportion to crystallisation of the lead. The concentration . 
should increase with the current density, and gentle warming increases ^ 
the density of the deposit. 

A solution of lead borofiuoride containing 150 grams of lead and the 
same weight of free acid per litre gives good results, and may be used 
for current densities of O'U — 14'0 ampere.s pc^r sq. dm. A solution of 
lead silicof loride of the same, or of le.ad phenol-p-sulpbonate of one* 
half this, concentration also gives good results for ranges of O’U— ll’O 
:and 0‘14~-4'9 amperes per sq. dm. respectively. The addition of 
0‘i— '1 gram of gelatiu or agar-agar prevents crystallisation, and does 
not interfere with the accuracy of the determination. C. H. D. 


The Theory of the Determination of Transference Numbers 
by the Method of Moving Boundaries. Gilbert N. Lewis 
(/ Am^. Chem. Soc., 1910, 32, 863 — 869). — In the case of certain 
fiolutioDS, for example, the normal solutions of sodium and potassium 
ihlorides, the transference numbers of the ions have been determined 
)y three methods, namely: (1) the Hittorf method; (3) the method 
rf moving boundaries, and (3) Nernst’s method, which gives the “ true 
xansference number,” and depends on the use of some reference; 
mbatance in solution which does not wander with the current, and ' 
rith respect to which rather than to the water the salt content at 
jach electrode is determined. The close agreement obtained by 
raethoda (3) and (3) has led Washburn (Abstr., 1908, ii, 1009) and 
Denison {this vol,, ii, 15) to'draw the conclusion that the method of 
moving boundaries gives immediately the true transference numbers, 
fhe author shows, however, that this agiDement is entirely accidental, 
and due to the neglect of a correction which must always be made 
when the method- of moving boundaries is employed. This correbtion 
w due to volume changes at the electrodes brought about by the 
disappearance of salt from, or the entrance of salt into, the solutioi " ; 
It is the larger the more concentrated the solution. When this 
correction is appUed, the method of moving boundaries gives,^ 





^■tra# t***™*’^®**'* JUb ' ., » <»< - f 

y n.j ,-th(inry of a suggested methodlloir ontwung Iftt^swansfe^^^ 
iomWs from moving boundary experiments by the md of a non- 
Hectrolyto which does not migrate with the current » given, but 
^method still remmns to be worked out practically. T. 8. P, 


/ Eleotrolytio Conductivity of Non^aqueous Solutions at 
Low Temperatures. Paul Walden (Zeittch. pltysikal. Chem., 1910, 
&3, 257—268. Compare Abstr., 1904, ii, 227 ; 1906, ii, 149, 335; 
|907, ii, 231, 734). — Kohlrausch (Proc. Roy. Soo., 1903, 71, 338) has 
^own that the temperature-coefficient of the conductivity a of 
aqueous solutions approximates to the temperature-coefficient of the 
fluidity of water, and the author (loe. cit.) has found that the same 
relationship is approximately valid for organic solvents. In the 
iquation = Ao(l + a<), A,, the specific conductivity at the tempera- 
ture t, must become zero at the temperature ix~ “ 1/u, provided that 
|he relationship in question holds for low temperatures, 
if To test this point, the conductivity of tetraethyl.ammonium 
Iodide or the corresponding propyl compound has been determined in 
Iwelve organic solvents through a wide range of temperature, in some 
4»sea from - 100“ upwards. The results show that in no case does 
)tho temperature-conductivity curve intersect the 'temperature axis at 
^n acute angle, as required by the above considerations, but approaches 
asymptotically, so that the calculated values of t* for the different 
Invents have no definite physical meaning. In the course of the 
Ssperiments, the freezing points of the following substances have 
3iwn re-determined : ethyleneglycol, - 11*2“; furfuraldebyde, -36*6“; 

e, - 2*1“ ; methyl cyanoacetate, - 22*5“ ; phenylacetonitrile, 


p;26*5“; methyl thiocyanate, - 51“, and nitromethane, 


• 36*6“. 


as. 


i; Iforntamide as a Solvent for inorganic Salts and the 
'Bleotrolysis of Such Solutions. Hekhann Kohlek i^Zeitseh. 
fziektroohtm., 1910, 16, 419— 436).— The specific volume hf pure 
pormamide between -7“ and -1-25“ is given very exactly by Y= 
i0*8674(l -h 0'000644«). There is no maximum between these limits, 
^he purest material obtained had m, p. 1*58“, and specific conductivity, 

|l8■9xl0-^ , .. 4 , 

';{ Anhydrous copper sulphate dissolves in formamide, yielding a dark 
jblue solution, which soon deposits a light blue, crystalline cupric 
Iformamide of the composition (H.'CO'NH) 2 Cu + 2 R*CO*NH 2 . % 
tprolonged heating at 96“ two molecules of formamide are driven off, 
Ifeaving' 'copper formamide, (H-CO-NH)jCu. The sulphuric acid 
jptodnoed remains dissolved (partly in combination with formamide), 
Svgjid its accumulation limits the reaction. The acid solution, wit 
?0*8%'iof copper, was electrolysed, using a copper anode and a rotating 
The quantity of copper deposited was much less, and that 
much greater, than the theoretical amount. It was fooad 
|^l»t%)pper reduces the cupric salt to cuprous salt, and also tha 
Ijfq^i^Ude alone dissolves copper in presence of oxygen. By shaking 
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the with copper ahtil redaction was complete, juid then 

carryih^^i the electrolyais in. an atmosphere of hydrogen, equal 
quantities of copper were diasolved and deposited. At 25°, only 
29^ of the cupric salt is reduced by metallic copper, and the quantity 
of copper deposited when the solution is electrolysed is about 4/3 of 
that deposited simultaneously in a copper voltameter. 

A saturated solution of cuprous chloride in formamide is colourless, • 
and contains l'S% of copper; when electrolysed in an atmosphere of 
hydrogen, the copper dissolves, and is deposited quantitatively in the 
univalent form. With both the sulphate and chloride solutions the 
deposits are powdery at first, but improve with continued use of th« 
solution. Lustrous, adherent deposits are obtained with about 0*2 to 
0*25 ampere per 100 sq. cms. ? 

Salts of mercury and silver are reduced to metal by formamide; 
this is also the case with the copper solutions when' they are warmeA 

Cupric chloride and formamide react in the same way as the 
sulphate. The hydrochloric acid formed combines with formamide 
to a colourless, crystalline substance, 1I*C0*N1I.2,3HC1. The solutions 
of this substance in formamide conduct electricity well, and dissolve 
zinc with evolution of hydrogen. 

The chlorides of nickel and cobalt react readily with formamide, 
yielding crystalline compounds : Ni{CH2ON).2,2CH,j0N and 
Co(CH 20 N) 2 , 2 CIl 30 N 

respectively. Like the copper compound, these decompose when heated, 
leaving a .-fedue of pure metal. 

Lead nitrate gives the compound Pb(CH20N)o» but lead chloride 
takes up a molecule of formamide without decomposition, yielding the 
substance PbCljjCHjON. Lead formamide decomposes at 200°, leaving 
metallic lead. 

Stannous chloride is very freely soluble in formamide, and reacts 
with it, bub the compound could not be isolated. 

Zinc chloride dissolves readily, and the strong solutions deposit-: 
zinc formamide, Zn(CIl20N)o,20H30N ; when heated at 100°, 'thifl 
decompoj*0s, losing formamide aud water and leaving zinc cyanide. 

The metallic formamides are all sparingly soluble in formamide; . 
the solubilities lie between 0-2iVand O'OOSiV at 25°. The conductivity - 
of the solutions is small. 

Solutions of lead chloride (4% of lead), lead nitrate (31-5% of lead), 
zinc chloride (8‘2% of zinc), zinc oxide (0'8% of zinc), and of stannous 
chloride (14*3% of tin) were electrolysed in the same way as the copper 
solutions. In each case, compact, adherent deposits were obtained 
under almost the same conc(^tions described for copper, and, except 
that no reduction occurs, the results were very similar. 

No metallic deposit was obtained when solutions of nickel} cobalt, 
iron, aluminimn, and magnesium salts were electrolysed. T. 

Electrolysis of Glass. Adolf Heydwkillbb and F. Kopferiianjj' 

' (Ann, Fhyiik, 1910, [iv], 32, 739 — 748). — Experiments are described 
which show that sodium, potassium, barium, strontium, tin, lead, 
copper, iron, cobalt, and silver are capable of passing through glass at 
temperatures of 250 — 450° under the influence of an electric field.'i^ 

VOL xoviu. ii. 
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N'e^tive results were obtained with gold, platinum, and uranium. 
The glass diaphragm, in the form of a tube, the thickness of which 
varied from one to two millimetres, was immersed ip a molten salt ot 
the metal under investigation, and this served as the anode liqui,], 
The cathode liquid, consisting usually of a mixture of sodium and 
potassium nitrates, was placed in the tube itself. Similar results were 
obtained with an easily fusible sodium glass and a much less readily 
fusible potassium glass. 

In many cases the entry of the foreign metal ions into the glass is 
accompanied by the appearance of pronounced colour effects. These are 
attributed to the colloidal condition ot the metals, and this view 
is' consistent with the appearance of the glass under the ultra, 
microscope. Ih general, the conductivity of the glass varies as the 
electrolysis proceeds, and this is supposed to be due to differences 
in the mobilities of the various ions. 

Similar diffusion phenomena are observed without an electric 
current, but the process in these circumstances is comparatively 
slow. 

Magnetisation of Certain Alloys as a Function of the 
Composition and the- Temperature. KotakO Honda (iim. 
Phy$ik, 1910, [iv], 32, 1003— 1026).— The dependence of the magnetic 
properties of binary alloys on the composition and on the temperature 
has been examined. Data were (fbtained for the following pairs 
of metals: niukel-chromium, cobalt-chromium, iron-vanadium, nick^J- 
tin, nickel-aluminium, manganese-antimony, and manganese-tin. 
From a comparison, of the magnetic data with observations relating to 
the structure of the alloys, it is found that the ferro-magnetic properties 
are determined by particular crystalline constituents of the alloys. 
This is also true in the case of the remanent magnetism. H. M. D. 

Thermo-magnetic Properties of the Elements. Kotako 
Honda {Ann. Pkysih 1910, [iv], 32, 1027-1063). -The magnetic 
susceptibility of a large number of elements has been determined at 
the ordinary and at higher temperatures. A comparison of the data 
for the ordinary temperature shows that the magnetic susceptibility 
varies with the atomic weight in a periodic manner. Elements 
belonging to the same group occupy in many cases corresponding 
positions on the periodic curve. In respect of the influence o 
temperature on the magnetic susceptibility, the various elements are 
tabulated according to whether the susceptibility increases, decreases, 
or remains practically constant as the temperature rises. H. M. . 

A Graphic Method for the CtJrrection of Gas Volumes. 
Rqbeet CR 083 aiE Farmer {Analygt, 1910, 35, 308 — 309).— A con- 
\|i»t device for the reduction of gas volumes to normal temperature 
m, thfl Various scales being so arranged that.b^means of am e 
ffla^at the points corresponding with the observed temperature and 
pressure, the corrected volume of 1 c.c, of gas at normal tempera u 
and pressure can lie read off. For nitrogen estimations ^ ® 

been added by which the logarithm of the weight of 1 c.c. o ni g 
, j ) L. DE 

can be read. [ 
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Q-aaeoils Explosions. Sra William H.^’reeoe, Duqald Clerk, 
Berteam Hopkin30Nj William A. Bone, Burstall, Hugh L. 
Callendae, Eekbst G, Coker, W. E. Balby, Harold B. Dixon, 
BicHABD T. Glazebrook, H. S. Hele-Shaw, J. E. Petavel, Arthur 
sSmithells, W. Watson, John A. Harkeb, H. 0. L. Holdes, and 
H. R. Sankey (Brit. Assoc. Rejxyrly 1909, 247—270). — This report 
deiilR 4hd measurement of the specific heat of gases at high 
temperatures, radiation in gaseous explosions, the measurement of 
tempera-tiure, and Deville*s experiments on the dissociation of gases. 

E. H. j 

Thermodynamics of uoPentane. Gunther Vogel (Zeitsch. : 

GAem., 1910,73, 429—480). — As a preliminary to the dis-,.) 
cussion of the charaeleristic equation for Mopentane, the experimental 7 
data of Young for this substance have been supplemented by direct 
determinations of certain theruial constants. The heat of vaporisation 
is 6397 + 19'88 cal. per mol.; the specific heat of the vapour at 
constant pressure is 0*4593 at 58*^ and 0*4881 at 100*75^, and the 
Bpecidc heat of liquid isopentane determined by comparison with 
benzene is 0-5266 + 0*00106 at 8°. 

On the basis of the characteristic equation of Reinganum (Dtss., 
Gottingen, 1899), which is a modified form of van der Waals’ equation, 

the equation + + where p = l/u, 

and a, /3, y, c, are constants, is deduced, and is shown to represent 
satisfactorily the thermal behaviour of isopentane. From this expres- 
sion by integration the somewhat complicated characteristic equation 
for isopentane is obtained. 

Finally, the above expression a = [T{^pl^T)-p]v’ is shown to hold’ 
also for ethylene, ethyl ether, and carbon dioxide, and it is probable 
that the behaviour of these substances could also he represented by 
characteristic equations similar to that deduced fur isopentane. 

G. S. 

Method for Determining Boiling Points under Constant 
Conditions. Alexander Smith and Alan W. C. MenziEvS {Froc. 
Roy. Soc. Edin., 1910, 30, 432 — 435). — The apparatus consists of a 
small bulb with a bent capillary not less than 1 mm. in diameter. 
The bulb is charged with 0*03 — 0*1 gram of the substance of which 
the boiling point is to be determined, and attached to a thermometer 
suspended in a beaker containing the heating liquid, so that the 
opening of the capillary points downwards. When the temperature 
of the bath has remained at the boiling point of the substance in the 
bulb for a few moments, dissolved and occluded gases and moisture 
have all been expelled, hnd a rapid stream of pure vapour issues. 
With falling temperature and vigorous stirring, the point at which the 
bubbles suddenly cease can be read accurately; this is the boiling 
point (compare Abstr., 1909, ii, 20), When the substance is soluble 
in the bath-liquid, the point at which boiling ceases cannot be ascer- 
tained sharply. The bath-liquid is then allowed to recede into the 

47—2 



ai-which this point is reached is the pouwg point; 
iSSideB the okinary correction for barometrio pressure, a correction 
he made for the head of liquid above the opening of the 
[^wllary or above the mark to which the bath-liquid ascends. Tbia 
^debth is measured to within 2 mm., and the density of the bath-liquid 
Imay be obtained from the following formula: : Sulphuric acid (92’75%) ; 
S = 1 '818 - 0'000906 (i - 3«“). Melted puffin (m. p. 53°) ; D = 0-778 - 
l))*000612 (f-60®). Mixture of sodium and potassium nitrates 
^45*5 : 54*5 parts) j D = 1-968 — 0*00075 (t — 230"^). 

I; The method is accurate, and may be applied to non-fusing solids, 
such as calomel and ammonium carbonate. T. S. P. 

A Common Thermometrio Error in the Determination of 
Boiling Points under Reduced Pressure. Alxxandxe Smith 
and Alan W. C. Mknzies {Proc. Roy. Soe. Edin., 1910, 30, 436),— 
When the bulb of a thermometer is enclosed in an evacuated vessel, 
the dilatation of the bulb introduces a considerable error into the 
temperature readings. In the ease of some thermometers -which were 
tested, a diminution in pressure from 748 to 20 mm. caused an error 

of Q.io 0*17°. This source of error has hitherto mt been taken into 

account in measuring boiling points under diminished pressure. 

T, S. P. 

■ Simple Dynamic Method for Determining Vapour Pressures. 
Alexander Smith and Alan W. C. Menzies (Proc. Roy. Soc. Edin., 
1910, 30, 437 — 438).— The bulb apparatus described in a previous 
'abstract is used. The lower part of the thermometer is enclosed in a 
test-tube containing a portion of the bath-liquid. The interior of the 
test-tube communicates, through a right-angled tube inserted in the 
cork, with a pump and with the atmosphere. The bath is brought to 
constancy at the required temperature with the pressure in the 
apparatus above the vapour pressure of the substance. The pressure 
is next lowered gradually until a continuous stream of bubbles issues 
from the capillary. Then the pressure is allowed to rise until the 
stream just ceases, which givas the vapour pressure at the temperaWre 
of the bath. 

Vapour Pressure of Water and Aqueous Solutions of 
Sodium Chloride, Potassium Chloride, and Sucrose. Francis U. 
Kradskopf (/. PAyricaf Ciem., 1910, 14, 489-508).-Thc water 
contained in a known volume of air saturated at the vapour prossure 
■of each solution was estimated by direct weighing in absorption tubes. 
/From 2 to 28 litres of air were drawn over the solution m about 
fone hour, the volume being so chosen as to give about 1 gram 
rin each case. The method and apparatus used were described ty 
/ fiinooln and Klein (Abstr., 1907, ii, 435), with the difference that 
ieavy gas-engine oil with practically, no vapour pressure was use 
Fin the aspirator instead of water. 

! The vapour pressures of water at various temperatures are 
folio® r* 26°, 23-71 mm. ; 30°, 31-84 mm. ; 35°, 41-91 mm. ; 4 . 
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SS-'ls'mi^TsO®, Sf2 ie ^m."; 60°, USfS midfi TO", B33-99 mm.; go”"! 
355'08 mm. These velues are in good agreement with previous 
observations. 


The vapour pressures of sodium chloride and potassium chloride, 
solutions at 40° and 60° show an apparent increase in molecular weight 
ss the solutions become more dilute. This agrees with Kahlenbe^s 
.freezing-point and boiling-point determinations, and is opposed to the 
■ dissociation theory. - - , 


The molecular weight of sucrose appears to decrease with increase 
in the dilution. jj. j (j - ; 

Vaporisation. V. Hands von JCptnbh iXeiUnk. phytihd. Ghem!) 
1910,74 343—382. Compare Abstr., 1908, ii, 663, 810; 1909, iil 
21 ; this vol., ii, 583). It is suggested that the deviations from^ 
van dor Waals' equation are connected with the simultaneous exist-, i 
ence of liquid and vapour, and that the equation is strictly valid for, ' 
a single phase (liquid or vapour). A number of relationships are! 
deduced for " ideal ” conditions, that i.s, when only one phase is present, i 
For ideal liquids the ideal density is proportional to the tem-'l 
perature. At the absolute zero it is tour times the critical density, ( 
and is zero at Ti = 2Ti;. The temperature T't is therefore called the.i 
absolute critical point. ■ 

T't = 3/27); is the ideal critical point; at this temperature the ideal* 
density o| the liquid is equal to the critical density,, and, further, 
»t“3p'r, «'i = 36');, and V(/»t=8/3, where the symbols have the usual -s 
signihcance and ideal conditions are indicated by the ' sign. ' 

Tlie surface-tonsion of the ideal liquid is represented by the formula ‘ 
T'icln=a(dtlDic)'^-i, and is diminished in the presence of vapour'- 
(owing to the capillary attraction of the vapour molecules) to ')ri/rp=i - 
a(4-l) = 3a. As the internal pressure is thus reduced, the liquid 


If the vapour density is represented by d, the ideal liquid density by 
D\ the relationships hold : Tr,i = ad;^, wj = and ^ - 7rrt=a(/?j2 - d^), i 

When allowance is made for the diminution of the internal pressure ir, ■: 
of the liquid, the final value of the latter is a{D - df. Further, for i 
the ideal liquid the following relationships hold: — 

1/(4- 20), and 7r/Tr)t = (4-20)2 (for meaning of symbols see 
cii.). The above considerations also afford a simple explanation of the.^ 
law of Gailletet and Mathias, as the density hf the ideal liquid in the s', 
presence of its vapour is diminished by the density of the vapour. 

For further deductions and illustrations the original paper should be ^ 
consulted. In particular, the relationship = const, is deduced, ' 

and it is shown from the data for over forty liquids that the deviations 
from the mean value are extremely small. G. S. 

Crystallisation Temperatures of Binary Mixtures, 

Baud and L. Gay {Compt. rmd., 1910, 150, 1687—1690. ' Compare 
thw vol., ii, 268). — -A liquid .d solidifies at 2", where the vapour-tensions 
of Its liquid phase (^) and solid phase («) become equal. If a second " 
liquid £ is added to aI, s remains unchanged, but I becomes a partial 
pWMure. Partial pressure is proportional to concentration if .the r 
iquids do not interact (compare Dolezaiek, Abstr., 1909, '?i, 22). 
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Clapeyron’s equation gives for the pure liquid ./!, d log ljif= MLjRp 
and d log s/d3r= ESIRT^, where L and 8 are the latent heate of vaporis- 

itionof pure liquid and pure solid A. Hence d log pd5['= E{S- L)IRP^ 

EQjRT^, where Q is the latent heat of fusion of A. If now it he assumed 
that Q is independent of temperature, A* = - X log x, where x ia the 
concentration of the component A in the mixture depositing pure A at 
an absolute temperature T,. Thq depression of the freezing point is 
proportional to the logarithm of the molecular ooncentratiou of the 
solvent, and to the absolute freezing point. In very dilute solutions 
this expression is identical y/ith Haoult’s law. 

The authors have verified this equation for mixtures of ethylene 
dibromide with benzene, toluene, and ether, and of ethylene dichloride 
with benzene. It is claimed that the a.ssumption that (S-L) is 
independent of temperature is justified by the conpordance of the 
results and the equation. This is also to be taken as evidence that the 
above liquids are non-associated and do not combine, H. J. C. 


Heat of Solidification of Alloys of Lead and Tin. Domhico 
Mazzotto (Nuovo Cim., 1910, [v], 19, i, 215 — ^2, 12. Compare 
Guertler, this vol., ii, 126).— The author has repeated his experiments 
made in 1886 on the heats of solidification of tin and of tin-lead alloys, 
the method adopted being a comparison of the time of cooling of a 
'crucible containing the tin or alloy with that of a crucible containing 
an equal volume of mercury. The method of calculation does uotf 
involve any hypothesis as to the constitution of the alloy, so that 
Guertler’s objection is disposed of. Two sets of experiments have been 
made, one with the surrounding medium at 15“, and the other with the 
medium at 100“ ; the results obtained in the two series agree as well 
as can be expected. In confirmation of his former results, the author 
finds that there is a woll-marked decrease in the heat of solidification 
in passing from tin to its alloys with le.ad, the diminution being nearly 
proportional to the concentration of lead in the alloy, and he can 
obtain no indication of the increase which can be deduced from Spring s 
experiments (Guertler, loe. cit.). In the author’s opinioii the cause of 
the discrepancy lies in the indirect nature of the calculation by means 
of which the beats of fusion are obtained from Spring's results, the 
method being such as to magnify any experimental errors. It is 
pointed out that the results of Guertler are not independent of those 
of Spring., but are obtained merely by another mode of calculation. 

K. V. S. 

F^eUbn in the Bomb Calorimeter. H. A. Roeslee (imer. 
C^K^J??1910, 44, 80— 84).— The heating eflect due to the friction 
.ot-tfb stirrer in the bomb calorimeter is calculated from the equation ; 

where F is the rate of rise of temperature due to 

rSrfction, and S'i“and S, are the rates of rise of temperature due to 
radiation plus friction at the temperatures t, and The value of / 
^ most accurately determined when one value of t is nearly zero an 
'other s^eral degrees above or below", A,A alternating curren . 
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induction fan motor is the best motive power, since it produces the 
uniform stirring which experience shows to he necessary to give a 
constant value of F. C. S. 

Thennoohemical Studies. III. Diazo- and Azio-compoundB. 
■W. SvEKTOSLAvsKY (J5er., 1910,43, 1767 — 1773. Compare this vol, ii, 
588). — Thermochemical data are given for the diazotisation of p-nitro- 
aniline iti aqueous solution, 4-18*89 Cal., and in acetic acid solution, 
+ 18'42 Cal, The heat of solution of the diazonium chloride, 
NO,-CA‘N,Cl, 

in water is - 3'0 Cal. The heat of isomerisation of the diazo-compound 
into the wodiazo-compound in presence of sodium hydroxide is 
4.13*22 Cal., that is, + + 

HCI-0’48 Cal. The heat of solution of p-nitroaniline in acetic acid 
is -4*4:7 Cal., that of the coupling with ^-naphthol, 4-26*21 Cal., 
making a total of 40*16 Cal. for the heat of formation of the azo-dye. 
This value differs largely from that found for other azo*dyes. 

E. F. A. 

The Heat of Hydration and Vapour Pressure of the Hydrates 
of Thorium Sulphate. Iwan Koppel anorg. Ckm., 1910, 

67, 203 — 301). — ^The direct measurement of the vapour-pressure of 
the octa* and tetra-hydrates of thorium sulphate is impracticable, 
on aoco* qf of the slowness with which equilibrium is attained. The 
heat of iransformatioQ of one hydrate into the other is also not directly 
measurable for the same reason, but it may be determined by measuring 
the difference between the heats of solution. As the solubility in water 
is very small, it is better to measure the heat of solution in solutions 
of alkali oxalates or carbonates, the complexity of the reaction being 
unimportant, as only the difference is required. 

A glass calorimeter holding 650 c.c. is used, enclosed in a silvered 
vacuum vessel, the solvent being 600 c.c. of a 13‘32% solution of 
potassium carbonate. The hydrate is enclosed in a thin glass bulb, 
which is broken after the temperature has become constant. The 
heats of solution thus obtained for ’the octa- and tetra-hydrates 
respectively are 14944 cal. and 28467 ca)., giving the value 13523 cal. 
for the reaction : Th(S0|)g,4ll204-4II.p=Th(S0Jg,8H20. The applica- 
tion of RaouU’s formula gives 14424 cal, the vapour-pressures used 
being calculated from those of the acids with which these hydrates are 
in equilibrium at the transformation point (compare this vol,, ii, 717). 
Small errors in the vapour pressure, however, give rise to large errors 
in the heatrof transformation. 

Using Roozeboom’s data for the solubility of the hydrates of 
thorium sulphate, values for the heat of hydration, approximately 
agreeing with that given above are obtained. 0. H. D. 

Cause of Disagreement among the Various Methods of 
Calculating the Deviations from Avogadro's Law. Philippe A. 
(xUYE (/. Ghim. phys., 1910, 8, 222— 227).— The recent work of Gray 
and Burt (Trans., 1909, 95, 1633) and of Scheuer (Abstr., 1909, ii, 991) 
gave very concordant values for the density of hydrogen chloride. The 
atomic weight of chlorine calculated from them varies considerably 
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floila tile compressibility or the critical constants of bydfogen chloride, 
k^mrarison with the chemical determinations of the atomic weight of 
kSonne confirms the figure obtained by use of compressibility data, 
5and suggests that the correction (1 +«) (1 -i) from the critical data 
‘is too great. This should be the case it hydrogen chloride ig 
'associated at its critical point. The same considerations applied to 
'the work of Ter Gazarian (Abstr., 1909, ii, 568) indicate that 
hydrogen pbospbUe is associated at its critical point. 

According to McIntosh and Steele, liquid hydrogen chloride has tbs 
association factor I S, and liquid phosphine 1'4, whereas hydrogen 
bromide, iodide, sulphide, and other permanent gases are not associated. 
This is held to confirm the author’s view. K. J. C. 

Oondenaation of Water by Electrolytes. Fsask K. Cahesoii 
and WiLLUM 0. Robinson {J. Physical CA«m., 1910, 14, 669—575).— 
The “ hydration values ” arrived at in a previous paper (this vol., ii, 
188) have been found to be generally miscalculated, and also partly 
founded on incorrect densities. Tbe authors here publish the same 
tables recalculated, but remark that it the solutes are actually hydrated 
as their figures indicate, it seems altogether improbable that the 
density of the dissolveil solute is the same as for the solid state; 
consequently the calculations are meaningless. E. J. C. 


Adsorption of Certain Dyes. Leo Vionon {CompL rend., 1610, , 
161, 72—75. Compare this vol., ii, 272, 273).— Solutions of various 
dyes were passed through asbestos and sand, and the amount of 
adsorption approximately determined. Adsorption was found to occur 
with equal readiness whether the substance existed in true or colloidal 
solutions. O’ 


Importance of Adsorption for the Precipitation of Suspen- 
sion Colloids. Hebbeet Fueundlicii {Zeitsch. physikal. CIm., 
1910, 73, 385—4^3). — The adsorption of the cations of the metallic 
salts, ammonium chloride, ammonium sulphate, uranyl nitrate, alumin- 
inm sulphate, cerium nitrate, .and of the following salts of organic 
hases, aniline hydrochloride, p-chloroaniline hydrochloride, morphine 
hydrochloride, strychnine nitrate, and new-magenta by arsenious 
sulphide has been determined. As the degree of adsorption is com- 
paratively small and the sulphide could not be obtained absolutely 
pure, no high degree of accuracy is claimed for the results. 'Xhe 
relative activities of the same salts in bringing about the separation 
^ of arsenious sulphide from colloidal solution have also been measured. 

‘ As far as the organic cations are concerned, those which are most 
Strongly adsorbed are also most active in coagulating arsenious sulphide 
1 solutions. On the other hand, the metallic salts investigated, when 
referred to equimolar concentrations, are adsorbed to about the same 
ekient, and the nature of the anion has very little influence. J 
means of experiments with uranyl nitrate, cerium nitrate, and t e 
Jiyiteodilorides of aniline and morphine, the geniwal rule 
' emufimed that in the coagulation of arsenious sulphide equivalent (no 
^cmnoiar) amounts of the cations are adsorb^. The coagula ton 
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Btryc&mne nitrate pmved t0i be somewhat irregular, 
^pe^meuta on the coagulation of solutions of colloidal gold confirm 
the results of previous observers. 

The above results are regarded as supporting the adsorption theory 
of the coagulation of colloidal solutions by electrolytes, The fact that ' 
cations of different valency are adsorbed in equimolar proportions is 
in harmony with the experimental fact that their coagulating powers,^ 
(which correspond in the first instance with equivalent amounts) are^J 
very different. Instead of comparing the relative quantities of different ! 
substances required to bring about ccwigulation, it is preferable fort 
purposes of calculation to subtract from these amounts the quantitiee;| 
adsorbed. G. S. 

TheUseofOhitinin Dialysis. CarlL. Alsrerg (Proo. Amer. 

Biol Chum.^ 1909 ; J, Bid. Ck&m.^ 1910, 7, xii). — Excellent dialysertf^ 
may be made from the lobster’s claw, freed from protein, calcareous salts, 
and acid. It has great strength. Large sheets of chitin can 
obtained from the carapace of the horse-slme crab. There is romeJ 
evidence that chitin exerts a selective action, but this is still underi 
investigation. W. D. 

’■ -A 

Osmotic Phenomena. Wendell G. Wilcox {/. Pkxjskal Chm.y 
1910, 14, 676 — 595). — The author has measured the osmotic pressures,' 
relative. to rubber membranes, of dilute pyridine solutions of sucrose, 
silvei njltrate, and lithium chloride. If osmosis is, ’as Kahlenberg 
suggested, a distribution phenemenoii in which the solution and 
the membrane compete for the solvent, it should be possible to make a 
solution of small but finite dilution, such that the membrane would not 
give up solvent to it and no osmotic pressure would be developed. . 

The pyridine used was purified from picolines and water by oxidation 
with permanganate, followed by i-epeated distillation over barium . 
oxide. A pyridine boiling constantly at 1 1-1*37T38 mm. was obtaiDed.^i’: 
One % of water lowers the b. p. by 3 5'^, and smaller quantities in 
proportion, 

The osmotic cell was an inverted thistle funnel with rubber- -• 
membrane stretched acro.ss. Ho stirring of the solution was possible, 
but precautions were taken to exclude moisture, as an experiment • 
usually lasted fifteen days or more. A correction w.is applied for the 
solvent which passed in and the solute which pissed out through the 
membrane. The osmotic pressure usually attained a maximum and 
then dropped again. The maximum in no case attained to 5%, and on • 
the average was only 2*7% of that calculated on the gas laws. 

Copper oleate, copper chloride, urethane, carbamide, mercuric 
chloride, and potassium iodide were found to pass through rubber 
membranes. R. J* G. . 

Osmotic Pressure of CoUoids. II. Osmotic Pressure of 
Solutions of Certain Colouring Matters. Wilhelm Biltz and 
Arved von Vegesack [and, in part, Hans Steiner] (Zeitsch, physikal. 
C^m., 1910, 78, 481 — 512. Compare this voL, ii, 22). — The osmometer 
already described has been simplified in some respects, and stirring is 
now found to be unnecessary. M^^nrements hay^ boon made with 
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Congo-red, night-blue, and benzopurpurin, and the results differ 
con^erabiy from those previously obtained ij-oe. eiU). 

. , .^The Congo-red was carefully freed from salts by prolonged dialysis, 
^he osmotic preasurewaa first measured against a solution of approxi- 
%iately the same electrical conductivity (obtained by concentration of the 
^solution which had passed through the dialyser). The mean molecular 
weight calculated from these observations was 2333, about three times 
‘the normal value, 696, but when measured againBb*pure water in the 
outer vessel the mean value is about 602, rather less than the normal 
value, in full agreement with the results of Baylisg (compare Abstr. 
1909, ii, 648) obtained in tho same way. In no case is a very small 
molecular weight obtained, corresponding with the fact that Congo-red 
is considerably ionised, and it is therefore suggested that when only 
one of the ions is retained by a membrane, the action is due to that 
ion alone, and when each molecule gives rise to one non-dialysable ion the 
effect is the same as that of a solution containing only non-ionised 
molecules. From a consideration of the equilibrium between-tbe ions 
of the Congo-red and those of the sodium sulphate in the outside 
solution, the conclusion is drawn that if the solute is not polymerised, 
the apparent molecular weight should be three times the normal value 
(that is, 2088), hence the solute is only slightly polymerised, in the 
ratio 2333 : 2088. 

The molecular weight of night-blue is also apparently three times as 
great when the 'osmotic pressure is measured against a salt solution of 
the same conductivity as when it is measured against pure water, but 
the results in this case are somewhat complicated by hydrolysis. 

The molecular weight of commercial Congo-red, which contains 
about 26% of salts, chiefly scxlium sulphate, is about 380, so that 
the associatiou factor is 7380/2088 = 3'5, and commercial benzo- 
purpurin is still more highly associated. The conclusion that these 
dyes are more highly associated in the presence of salts is fully 
confirmed by ultramicroscopic observations. 

It is shown by osmotic pressure, ultramicroscopic and vlscodty 
measurements that the degree of polymerisation of night-blue and of 
benzopurpurin in the presence of electrolytes increases consider- 
ably on keeping. Moreover, polymerisation is considerably greater in 
concentrated than in dilute solutions. 

The association factors of night-blue solutions have been determined 
by osmotic pressure measurements at different temperatures with the 
following results : 6*7 at 0*^, 3'05 at 25*^, 2*1 at 50°, and 1-9 at 70°. 

a S. 

Relative -Velocities of Diffusion in Aqueous Solution of 
Rubidium and Caesium Chlorides. G. R. Minks (Proc. Camb. 
Phil. Shc.j 1910, 15, 381 — 386). — A method of determining the relative 
irates of diffusion of electrolytes is described, in which an aqueous 
'solution of the electrolyte is placed in contact with a solidified 
4% solution of gelatin and the rate of diffusion measured by the 
electrical conductivwy at a fixed distance below the surface of the 
■ jelly. Fdr dilute solutions the measured conductivities are very nearly 
to the concentrations, and when the concentration) 
dPemimed in this manner, is plotted against the time, curves are 
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obtained which are convex to the base line at the commencement, and 
slightly concave towards the end of the experiment. Between these 
limiting regions the concentration increases at a constant rate, the 
jfldgnitude of which is regarded as a measure of the velocity of 
diffusion. For O'lilT-solutions of lithium, sodium, potassium, rubi- 
dium, and csesium chlorides, the relative rates of diffusion were found 
to he O'SSA, 0'830, 1‘000, 1'023, and 1*055. These numbers increase 
as the atomic weight and the velocity of the cation increases. 

H. M. D. 

[Relative Velocities of Diffusion.] A. V. Hill {Proc. Camh. 
Phil. SoG-i 1910, 15, .387—389). — A mathematical examination of 
the experimental method described in the preceding paper. It is 
Rhown that directly comparable results can be obtained if the 
depth of the layer of jelly is the same in different experiments. 
iVhen this condition is satisBed, the intervals of time required 
to obtain equimolar concentrations are inversely proportional to 
the diffusion constants of the electrolytes under investigatiou. 

H. M. D. 


Molecular Mechanical Theory of Anisotropic Liquids or 
So-called Liquid, Crystals. Th. Rotarski (/. pr. Chem.y 1910, 
[ii], 82, 23 — 37). — After reviewing briefly the characteristic properties 
of liquid crystals and Quincke and Tammann’s theories of their 
forma' .oo, the author develops his own views on th§ subject. He 
has already shown (Abstr., 1908, i, 374) that some azoxy-compounds 
form isotropic, others anisotropic, liquids when fused ; the latter 
resemble nitroso-compoundR in several respects, and the author is of 
opinion that there is a close relation between the formation of liquid 
crystals and the behaviour of nitroso-compounds during fusion. He 
explains both by assuming the postulate: the attraction of the 
constituents of a molecule towards its centre increases with lowering, 
and decreases with rise, of temperature ; thus colourless, cry.stalline 
nitrosobenzene and green liquid nitrosobenXene are represented by 

-N-0 respectively, the group izN-O chang- 
ing to the chroinophore -if-0. This explanation is also applicable to 
the behaviour of p-nitrosopbenol, aliphatic i^-nitroles, and nitrogen 
peroxide when heated. 

The application of the theory to liquid crystals is as follows. In 
the solid state the constituents of the molecule are attracted to its 
centre. When the substance is completely fused to a clear isotropic 
liquid, the constituents have moved right away from the centre. Thei 
intermediate positions, where the constituents have only partly 
moved from the centre, correspond with the liquid crystalline 
condition. The three cases may be represented diagrammatically 
thus : 


A-B-C-B-A 

B-O-B 

I I 

A A 
B-O-B 
''AA/ 


Isotropic liquid. 
Anisotropic liquid. 

Crystalline solid. 



'SbWaaie^ which I®in liquia crystals naye moieomar weiglits, 
aod the siso of the constituents is faTOurable' to sKiwness of with- 
drawal from the centre. . i 

' The attraction towards the centre of the molecule, induced by 
^Ung, must depend, not only on the size of the molwule, but also 
«n the magnitude of the attracted groups, because diethylbenzidine 
Ibrms an anisotropic liquid, whilst dimethylbenzidine is isotropic when 
ifused. 

r The polymorphism of some anisotropic liquids is sufiSciently explained 
by the preceding and the following diagrams ; 

A-B-C-B 


B-C-B 

I I 
A A 


Anisotropic liquids. 


C. S. 


Traneformation of Amorphous into Crystalline Substances, 
CoKKELio Doelter {Zeitsck. Chttn. Ind. KoUoide^ 1910, 7, 29 — 34). — 
In reference to Weimaru’s view (Abstr., 1909, ii, 132, 134, 231, 306, 
and 666) that all solid substances are crystalline and that there is no 
special amorphous form of matter, the author gives a summary of 
earlier observatious bearing on the subject, and discusses the question 
from the mineralogical standpoint. Although the evidence appears to 
'be in favour of Weimarn^s theory, the author consider^ that the 
question of the relationship between the apparently amorphous and the 
'crystalline conditions is not yet settled. H. M. D. 

! Oiystalliue Solid Solutions as Disperse Systems of Different 
Degrees of Dispersity. P. P. von Weimarn (Zeitech. Chm. M. 
Kdloide, 1910 , 7 , 35 — 37).— A quotation from a paper by Franlcenheim 
(Ann. Physik, 1860, 111, 1) is given, in which tlie peculiarities of the 
structure of mixed crystals are described. From a consideration of 
these, the author is led to the conclusion that crystalline solid solutions' 
represent disperse systems which can be divided into two groups : (1) 
dispor8€ systems of lamellar structure j (2) disperse systems^ of 
graoular structure. The slow rate of diffusion, which characterises 
the solid state, is favourable to the formation of highly disperse 
systems. H.M.D. 


Colloido-cheuiical Theory of the Constitution of Water. 
Heinrich Schade {^eitsok. Cltem. Ind. KoUoids^ 1910,7, 26 
the assumption that water consists partly of polymerised colloidal 
molecules which undergo dissociation with the formation of siinpe 
water-molecules, an attempt is made to explain the abnormal 
properties of water. Eeference is made to the optical properties ao 
• tiie anomi^us variation of the density, viscosity, and compre^i iiy 
the temperature. With rise of temperature, the colloidal molecules 
dissociate to a gradually increasing extent. In the colloidal form t e 
water is supposed to have a smaller density and a greater com 
, pressibility than water which consists of simple molecules. 
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Chemietiy of Caoutchouc, fll. Theory of Vulcan^^ 
isatioil|^>Woi.FGAp OsTWALD (Zsitsch. Chem. Ind, KolloidCf 1910, 7, 
45 — 49).— It is pointed out that the apparently contradictory results 
obtained in connexion with experiments on the nature of the process ofl 
vulcanisation of caoutchouc by Henrichsen and Kiadscher (this vol., i, 
330) and by Bysow {ZeUsch. Chem. Ind. Kolloide, 1910, 6, 281) may 
be due to the widely different sulphur concentrations which were used 
in the two series of experiments. Both series of experimental data are ; 
- consistent with the theory that the sulphur is adsorbed according to an - 
exponential formula. 

Reference is also made to Reychlev’s experiments on the absorption 
of sulphur dioxide by caoutchouc (this vol., ii, 272). Although theso j 
experiments seem to show that tho amount of absorbed sulphuri 
dioxide is proportional to tho pressure of the gas, the limits between! 
which the pressure was varied are too narrow to refute the author’s 
supposition that the absorption takes place in accordance with an 
exponential formula : c=s A’.C'"*, in which m is nearly equal to unity. 

H. M. B. 


Certain Paotore which determine the Constituents of 
Emulsions of Oil and Water. T. Brailsford Robertson (Zeitsch, 
Chm. Ind. Kolloide^ 1910, 7, 7 — 10). — When olive oil and water com 
tainio; > little alkali hydroxide are thoroughly well shaken, an 
emulsion^ is obtained, the nature of which is dependent on the relative 
proportions of oil and water employed. When the relative quantities of 
the two substances are changed, the viscous, white emulsion of oil in 
water is at a particular (critical) point replaced by a much less viscous, 
yellow emulsion of water in oil. The author has investigated the' 
influence of the concentration of the alkali hydroxide on the critical 
ratio. The experimental data indicate that above a certain limiting, 
concentration the critical ratio is independent of the concentration of 
the alkali. The quantity of oil which can bo eniulsiQed by a given 
quantity of water diminishes as the concentration of the alkali 
hydroxide falls below this upper limiting value until, at a certain 
lower limiting concentration, the formation of a stable emulsion no 
longer takes place. The influeuco of the alkali on the nature of the 
emulsion formed is supposed to be due to its action on the free acid of 
the oil. When the amount of alkali in the aqueous layer is more 
than sufficient to neutralise the free acid, the critical ratio is unaltered. 
When the quantity of alkali is insufficient to neutralise more than a^, 
small proportion of the free acid, a stable emulsion cannot be formed. 

H. 


. Appearance of a Maximum and Minimum Pressure with 
Heterogeneous Equilibria at a Constant Temperature. F. E. C. ^ 
Scheffer {Ptoc. K, Ahad, Welmsch. Aiiisterdamy 1910, 13, ^fl — 34).— 
Ibe author discusses the conditions under which maximum and mini- : 
mum. pressures may occur in the equilibrium between the phases of a 
binary system at a given temperature. H. M. B, 
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Equilibrium in the System: SulpnuMC Aoia-Ammoniuni 
Sulphate-Water at 30°. G. C. A. tan Eobp (/mIjoA. fhy > ih , l . 
Chm., 1910, 73, 284— 288).— The equilibria m the above system 
have been investigated by solubility measuremente, and the results 
are represented on the usual triangular diagram. The solid sub- 
stances in equiUbrium with the different solutions are : (NH^)2S0^ ; 
[(NH4)2SOj3,HjS04, and (NHJHSO,. G. 8. 

Equilibria in the System : Sulphuric Acid-Lithium Sulphate- 
Water at 30“ G. C. A. VAN Dorp {Zdtsch. physikal. Cham., 1910, 73, 

289 290. Compare preceding abstract). — Solubility meaeuremeuta 

have shown that the three following compounds, LigSO^jHgO ; LijSO,, 
and LiHSOj, exist in equilibrium with solutions of the compononts in 
different concentrations. G. S. 


Chemical Affinity. The System PbC03 + K2CrO, = PbC.O,+ 
K,CO,. H. Golblum and G. Stoffelua (/. Chim. phys., 1910, 8, 

135 188), The authors have determined the heat developed in the 

interaction of lead nitrate with potapium chromate in solution to be 
10*58 Cal. per equivalent, from which the heat of formation of dis- 
solved lead chromate is 15*23 Cal. 

Since the action PbCO, + K,CrO, — ^ PbCrO, + K^CO, + 4*98 Cal. 
is exothermic, according to BertheloPs view, the mixture [PbCi0^+^ 
KXO.I should be the stable one. The product of the ionic solubilities' 
of [PbC03+ KjCrO,] is greater than the product of [PbCi04+ KjCO,], 
hence, according to van’t Hoff and Reicher’s rule, the latter pair is 


the more stable. . , . s .u ■ . . j 

The four salts cannot exist side by side in presence of their saturated 
solution, as they would form an invariant system. If the potassium 
salts are in excess, one of the lead salts, more usually the carbonate, 
disappears. The equilibrium diagram shows that at one particular 
concentration of potassium chromate (0 5679% at 25“) the solid residue 
may contain both lead salts together with potassium carbonate. Botli 
lead salts should exist in contact with solutions iu which a certain 
ratio of carbonate to chromate exists, but which are saturated ivith 

neither. , , • u. 

The ratio of dissolved carbonate to chromate in such solutions is tno 
equilibrium constant of Goldberg and Waage. It is, however, not a 
constant ratio, but decreases with dilution on account of the disturbing 


effect of ionisation. , 

No compound or solid solution of potassium chromate and lead 
chromate is formed, but the solubility of potassium carbonate decreases 
as the amount of lead carbonate in the solid residue and m solution 
increases. A double compound of KjCO^pPbCO., appears to exist. 

On adding lead nitrate solution to a mixed solution of potossinm 
chromate and carbonate, the precipitation of lead chromate oi car ona 
does not take place in such a way as to produce the , 

ratio in the dissolved potassium salts. Whilst the interaction o 
carbonate and potassium chromate proceeds smoothly to an equi i ri , 
the interaction of lead chromate and potassium carbonate presen 
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periodic^phenomena. The curve representing the amount of potassium 
chromate formed oscillates ■with decreasing amplitude until the equi* 
librium is finally attained. This is attributed by the author to the 
formation of a basic chromocarbonate of lead. On boiling lead 
chromate in potassium- carbonate solution, an orthorhombic, ruby-red, 
crystalline solid is obtained with the composition : 3 Pb 0 , 2 Cr 03 , 2 PbC 03 . 

R. J. C. 

Ternary Systems "with a Ternary Transition Point in the 
Jjiquidus-Solidus Diagram. The System Lead-Cadmiuin- 
Mercury. Ernst Jakiecke {Zeitsck. pkysihiL Gk&m., 1910, 73, 
328—342. Compare Abstr,, 1907, ii, 870). — A general treatment of 
ternwy systems is given, which differs somewhat from that already 
communicated, inasmuch as it was formerly assumed that more than 
three kinds' of other substances could occur in the system. The state- 
ments are illustrated by the system lead-cadmium-mercury } the con- 
clusions and the graphic representations of the equilibria do not differ 
greatly from those already given. A number of mierophotograpbs 
illustrating the structure of the different alloys accompany the paper. ■ 

G. S. 

Application of Thermal Analysis to Organic Chemistry. I. 
Philippe A. Guye {/, Chim. ;%s., 1910, 8, 119 — 130. Compare 
Scheuer, this vol, ii, 470). — The formation of intermediate additive 
compo* nds in organic interactions has not received wider recognition 
OD accoiMit of the rarity with which these compounds can be isolated, 
The author discusses the application of thermal methods, such as the 
study of the liquidus curve of interacting binary li(jiiid mixtures, to 
this problem. The method has already been applied by Scheuer to 
elucidate the allied question of the influence of solveots on rotatory 
power. It is only applicable when the freezing points of the mixtures 
are considerably below the temperature at which action sets in, and it 
is interfered with by the formation of vitreous, amorphous solids. 
Heating curves and microscopical structure should afford valuable 
confirmation of the results. The actions hitherto studied have been 
such as require no catalyst or third substance, as this would necessarily 
complicate the reasoning. R. J. C. 

Molecular Compounds in Binary Organic Systems. A. 
Wroczynski and Philippe A, Guye (/. Chim. phys., 1910, 8, 189—221. 
Compare Guye, preceding abstract). — Liquidus curves have been 
determined at temperatures ranging from +5® to -112‘5° using a 
double-walled apparatus like a Beckmann cryoscopic apparatus. The 
organic mixtures "were cooled by placing the double-containing tube in 
a Dewar vessel containing solid carbon dioxide, ether, or liquid air, 
according to the case. 

Benzyl chloride and anisole, which do not interact, gave perfectly 
normal liquidus curves. Benzyl chloride and methyUniline, which 
interact at room temperature, gave a broken f.-p. curve showing four 
compounds and four eutectics in the part studied. The compounds 
^■pjjear to contain benzyl chloride and methylaniline in the molecular 

ratios 3: 1,3:2, 2:1, 1 : 1 . 



g "TOO, ABsmoa^ p? chemical, papi^s. 

- HlliyL^namide and- biomin»< app^ tcr^form an eaail 
ikdldildTe: compound} 2EtBr,Brii wmeh iS' the pwenV^^tAnce of 
Ifftliylene dibromide. / - 

By Ethyl acetate and aniline, which interact to give acetanilide, form 
Mleast three additive compounds at low temperaturea, namely: 
pDH3-C02Et,NHjPh ; 2CH3*C02Et,3NH2Pli; CH3*(X)jEt,2^E2Pli. 
fixtures containing 20 — 4U% of aniline are extremely viscous, so 
^at perhaps a fourth compound containing 33 — 40% of acetate is 
^also‘ formed. Viscosity determinations of these mixtures at 0°, -9“ 
•and ~19’5° gave unbroken curves, from which no sure conclusion 
could be drawn. Pyridine and methyl iodide readily combine at room 
temperature, but there is no evidence of combination when they are 
brought together at ~ 20°. 

Ethyl ether and ethyl iodide form at a low temperature at least 
■three compounds, presumably of the oxoniiim type, namely : SEtfjOEt^ ; 
/SEtItOEtgj EtT,OEt 2 . The-'additive products in this case, however, 
'^dissociate into their original components, and no double decomposition 
Toan be shown to occur. 

Chloroform and benzene do not combine, neither do benzene and 
nicotine. The last is conbrmed by the very smooth curve of the 
rotatory power of nicotine in benzene solution. All the additive 
compounds observed are more or less dissociated, so that only approxi- 
mate melting points were obtained for each. Mixtures rich in methyl- 
, aniline or nicotine solidify to a vitreoQ.s mass with no true melting 
.point. The same is true for the very viscous solution of 20—40% of 
vaniline in ethyl acetate. J- 


uynamics of the Reaction between Alcohol and Sulphuric 
Acid. Kobkrt Kbemans {Momtsh., 1910, 31, 245 — 274).— The 
equilibrium represented by the equation 

EtOH + HjSO, z: EtSO^H + H^O 

has been determined at different tempei-atures. In the first set of 
experiments the composition of the equilibrium mixture was 
determined giavimetrically, the unchang^ sulphuric acid • being 
precipitated by means of lead carbonate and the ethyl sulphuric acid 
deterinined in the filtrate. In this way it was shown tliat the reaction 
isnot disturbed by the forniation of ether or ethyl sulphate. The mean 
value of the equilibrium constant, A'>^[acid][alcohol]/[ester][water], at 
22°, 55% 72°, and 96° is 1-74 ; it is independent of the temperature. 

In second set of experiments the equilibrium compoKition w^ 
del^lni^ed by direct titration, the mean value being 1'70 at 40° 

(Abstr., 1898, ii, 19) in an investigation of the-same 
^^^librium came to the conclusion that a constant could only be 
Stained on the assumption that the sulphuric acid present existed ^ 
- the dihydrate. From a consideration of the melting-point curve of t e 
system sulphuric acid-water, the author has calcu^ted the, degree o 
dissockljpn of sulphuric acid monohydrate, which would be the 
only ^^relpresent at the concentrations used, at different temperatures, 
jind fin^ that the values of K, calculated on the assumption that this 
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not^rs oBi^ij^ P^; tffrate fm^tion is., 

T- — ’ 

, and found to be approximately proportional j 

^ of the hydrio^. The reaction ia- aufcocatalyfcic,t 

buf ^.'M^finlphuric acid is formed as a prSiuct of reaction, the'/ 
coneen^afaoh o| the hydrions remains approximately constant, and the 
velocity equation simplifies to one of the first order. The constant^; 
are. itisfaotory at the commencement of the reaction, but dimihish ' 
slightly as the reaction proceeds. The temperature-quotient 
abnormally high, namely, 4*5. ‘ 

The Telocity of formation of ethyl sulphuric acid from differe^A 
mixtures of alcohol and sulphuric acid was measured at 40° and 
From -the results the velocities of the direct and inverse reactip]^ 
could be calculated in the usual manner. With increasing conce^^ 
tration of sulphuric acid these velocities go through a weakly-defin^i 
^minimum, after which they rapidly increase. The latter increa» . 
cannot,^ be explained by the increase in the hydrion concentration ; 
alone; it must be due to secondary causes, as, for example, hydrate 
'■‘formation, which may have considerable influence kinetically, although 
it nlays no part in the equilibrium. 

,, these two velocities in systems which are initially free from water ^ 
'vare about fifty times greater thau in aqueous solutions; in 50%' 
''alcohol ftey are slightly greater than in water. In all cases the 
tempe.a^re-quotient is greater than 2. * T. S. P. 


,r| Quaternary and Quinternary Systems: The System 
;>-Aloohol, Ether, Water, Sulphuric Acid, and Ethyl Sulphuric 
vAoid at 0°. Robert Kbemann {Mmalsk.^ 1910, 31, 275— 284).7-^: 
VThe experimental figures, together with a graphical representation of 
the same, of the following systems at 0° are given. Ternary: (1) 
ether-water-alcohol ; (2) ether-water-sulphuric acid. Quaternary: 

•• (1) ether-water-alcohol-sulphuricacid ; (2) ether-water-alcohol-ethyl 
‘ Sulphuric acid. Quinternary; ether-water-alcohol-ethyl sulphurip 
acid-sulphuric acid. ' T. S. P. "• 


Equilibrium between Ammonium Benzoate, Benzamide, 
'"and Water, E. Emsikt Keid {Amer. Chem. 1910, 44, 76 — 80).— 
At temperatures between 180° and 220° equilibrium is attained from 
• either side in the reaction represented by the equation CgH5*COgNH47^ 
CflHj’CO’NHg + HgO when the system contains about 25% of 
ammonium benzoate. S. 


Phase Buie. R. Boulooch (/. CMm. phys., 1910, 8, 113 — US)- — 
The phase rule can be deduced from the postulate that equiUbriuin^s 
independent of the masses of the phases. 

‘The independent components c in a system, distributed amongst ^ 
phases of masses pi, p. 2 } N' ' • * masses 4t ^ • $ /which obey 

c distribution equations of the form A = -H ftjOj + + * .. » 

The total volume of the system is K- piVi ^ + . . . > where 

, Oj . . , are the specific volumes of the phases. 







g>v« 
l^odiiiwi 


n!;ha j^|^Kif-> +2) = 2, 

_«rat«re mffwwlitte'&lbne are T&riibl^: 'since Ihe'jirMn’iiS' ij 
mpleteljr defined by tile values given to /ij, (ij, /»j . '' 

If c = — 1), the (fi meases /ij, . . . can be delmmined by the 
T-b) disUibutibu equations in conjunction with the volume equation 
urbitruily fixing a value for F. Pressure will be a function of tempcra- 
?turb in this cise, so that the system is univariant, 
f -vH c= - 2), a solution is only obtainable by reducing the number 
■^^nnhuowns by arbitrarily fixing one of them, jji,. The system is 
^nsequently invaiiant. 

^&rton the c equations are such that complete solution of pj, 

, cannot be obtained from any set of of them, one of the 
I^pntiCies, p, may be arbitrarily fixed when the remaining (i^ - 1 ) follow 
bqe functions of it. (c - ^ + 1) sets of solutions are thus obtainable. 

- The volume in each case becomes a function of the arbitrarily fixed 
so bhat p =/[i), and the condition is that of an indifferent point. 

' K.J. C.. 

' 

' Is’ the Hydrolysis of Cane Sugar by Acids a Unimolecular 
.Beactlon when Observed with a Polariscope? C. S. Hcnsos 
' gi Amer. Chetn. Sk., 1910, 32, 886 — 889). — Polemical. A reply to" 
"dins Meyer (Abstr., 1908, ii, 265 ; 1910, ii, 403). T. S. P. 

'■ Hydrolysis of Esters of Halogen-substituted Acids. W. A.i.; 
_ isoBHiL and J. W. Hill {Amer. J. Set., 1910, [iv], 30, 72— 78).— i 
|The esters of chloro- and bromo-acetie acids show no tendency to decom- 
jpose mth liberation of halogen in aqueous solutions of hydrochloric 
.jUnd hydrobromic acid, but from the corresponding iodo-esters in , 
-hydiicdic acid solution iodine is set free. 

i'^The rate of hydrolysis of a number of alkyl chloro- and bromo- 
imitates (in A/30-solutioD when sulficiently soluble) in the presence of 
W^rochloric and hydrobromic acids respectively have been mcasnied 
lat 26** and 36°. The rate of hydrolysis is lowered by the introduction 
of'balogenj the relative velocities for acetic, cbloroacetic, and bromo- 
aeptip estere is 33 ’. 21 : 26. The rates of hydrolysis of different esters 
of ‘the same acid are in very dose agreement. 

Tile temperatore-coefficient of the catalytic activity of A/20-hydro- 
r(4ilSw;^acid is 2'0 between 25“ and 35“ and 3-0 between 25° and 40° ; 
tbfe afeeponding value for A/20-hydrobromic acid is 1'7 between 
■•26°iMid‘35‘’. , G.S. 

f^^&altaueouB Reactions in the Decompoaition of Ethyl^ 
Hilaby Laohs (Zeittek. phpnM. Chem., 1910, 73,' 
Compare Fraenkel, Abstr., 1907, u,746). — It was obserfed 
dt.) that when ethyl diasoaeetate undergoes catalytic 
:,decom^^^& to ethyl g^coUste in the presence of ah acid, such as 
acid, the ^d is used up in a Jhuiultaneous 
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rj&etiSflg hsT9 been me^iired ai 
. 16® in St^aJotihol-By determining the change of oondiiotiTity and tfil 
rate of liMraiddD of nitrogen. An catalyste, hydrochloric and nitric 
adda, in tie presence of varying concentrations of the correspondihs 
alkah were used. The acids disappear the more rapidly and the 
niirogen liberated is^ the less in amount, the greater the concentra^Oo 
of the Oh and NOj ions.^ With constant hydrogen ion concentrai^Oo 
andvvaj^ng Cl or NOg ion concentration respectively, the amount 'oi 
nitre^ liberated is independent of the ester concentration, and 
depon&.only on that of the anions. When the liberation of nitro^ 
has Meed, the double esters (ethyl nitroacetate or ethyl chl^ 
acetate) are only stable in such solutions a.s contain free NO ' di 
or ions. 

. '.An equation containing the ratio of the velocity -coefficient of tfll 
decompoeition of ethyl diaaoacetate, to that of the formation 
of tbe double ester, kdt is deduced, and is shown to represent the 
experimental results satisfactorily. From this ratio and tbe tnowu 
value of kt, the rates of formation of the double esters are Obtained. 
The rate of formation of ethyl nitroacehite is proportional to the 
;5/3 power of the NOg' concentration, that of ethyl chlcroacetate to 
?);we ijp Mwer of the CF ion concentration. Under corresponding 
condic >n4 the rate of formation of ethyl chloroacstate is about ten 
times the* of the corresponding nitro-ester. (J. S. 

^ Nature of Neutral Salt Action. BounAN von Szyszkowski 
ijZiiiich, phyiihd, Chem,, 1910, 73, 269 — 283). — In a previous paper 
t (Abstr., 1907, ii, 238) tbe author has shown that whilst carbon dioxide 
'.has very little effect on methyl-orange in water alone, it changes the 
l^colour of the indicator to red in the presence of a neutral salt, eudh 
|a8 sodium chloride, Veley {Zeitsek. phyeikal. Chem., 1908, 61, 461); 
■ has suggested that this is due to hydrogen ions liberated from th^ 
^-galt by the action of carbonic acid, but this is now shown to 1^' 
^untenable; the total hydrogen ion concentratioo is greater in At 
^ution of carbon dioxide in water alone than when sodium chloride 
Sis present.’ The sensitiveness of methyl-orange to hydrochloric acid ia 
|not affected by potassium chloride in normal solution, but still greater 
;vconcentrations exert some action. 

In order to produce the same tint in corresponding solutions of 
’potassium sulphate and of potassium chloride containing methyl-o^nge, 
over six times as much hydrochloric acid must be added to the former 
solution as to the latter : a result ascribed to some interaction between 
metbyl-orange and ISOj ions. S i 

The bearing of neutral salt action on the deviations from Ostwald’s 
ffilntion law is discussed. (J. S. 

Apparent Chemical Attractions. Raphael E. Lieseganu (A«n. 

1910, [iv], 3^ 1095 — 1101. Compare Abstr., 1906, ii, 2l8). — 
urther observations aie described relating to what appears to be 
*t a distance. If twj drops of s sbdium hydroxide 
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Iblua regions is considerably grMitsr on the side^ottn^v^opa which 
la^e&ch other than on the opposite sides. The fact that t% behaviour 
^he same as that previously observed when drops of silver nitrate 
Sere placed on a gelatin dim containing sodium chloride indicates that 
^0 phenomenon is not connected in any way with the formation of 
precipitation membranes. The effect is supposed to be due to the more 
rapid removal of the acid from the region between the drops of the 
aljkali solution. 

I ;The Shape of the Atom. K. T». Kleeman {Phil dfoy., 1910, 

fel, 20, 229 238). — V.'irious consequences are discussed in which the 

’^^he of the atom is assumed to be spherical. The sum of the cross* 
fKtional areas of molecules as calculated from this assumption is 
compared ‘^at found from the kinetic theory for gases at 0“. 
The- gases examined tall into three groups, for each of which an 
approximatelv constant ratio between the theoretical and experimental 
quantitiVs bolds. The differences tor different groups are ascribed to 
differences in the arrangements of the atoms and in the amount of 
external space included in the molecules. Further deductions are 
made of the coefficients of diffu.sioii of one gas into another, but only 
a rough approximation between the calculated and experimental 
■values is obtained. It is further pointed out that the mean angle 
of distribution of secondary ;8-rays from the direction of the primary 
fi-rays producing them will depend lesson the nature of the atom 
*the greater its atomic weight. The results of Bragg and Madsen 
lAbsto 1909, ii, 112) on the ratio of the amounts of secondary 
-fl-radiation from the two sides of a thick plate penetrated normally 
by y-rays are cited as being in agreement with this deduction^ ^ 

-'Continuous Absorbing Column. Maurice Billy (Buff. 
.iWm., 1910, [iv], 7, 579— 583).— An apparatus is described for the 
purification, desiccation, or quantitative absorption of “ 

principle it depends on the washing of the gas by a suitable l.qmd 
descending over glass balls, contained in a glass tube through which 
the gas ^nds. A reservoir of special form is described, which 
gives a continuous and regulated flow of washing liquid a^he 
^oVal of the latter after use is provided for by a safety tube of 
special form,* The apparatus is automatic m use, and can h® CTacua 
or cleaQ^j^^thout being dismounted. 

ng Apparatus. C. A. Jacobson and S. C, Dinsmoe* 
m mm. J; 1910, 44, 84-86).-The apparatus oonsists o j 
pi^abed separating funnel attached by “oans of a 'o 
SB^^a pipette siphon. Its advantages are; (i) betto “ 

ex^Uonj (ii) emulsionB are not formed v j.|.hg 

' upper of ti^iqmds can be siphoned off almost templetcly . 
IpS^oT^imtipn of the liquids is situated at to constoc 
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between^te ^^o bulbs ^ ijie m^idif^^^^f^breo liquids' can be 

siphoas^W ynthont'diatarbing the otbm't'nr!). C. K- 

' ■'* ■^ 7 ’^”' ^ ' ^ -,,, 

The 'Acetylene Lamp. [Leotore Bxperiment.] Nioows 
Tscin (J^ F. CA«n.. lOW, [ii],82, 183— 185).-A description of an 
acetylene lamp made entirely of glass, so that the working parts can 
be seen. ' ' ' T. S. P. ' 

Cooling of Flames. [Lecture Experiments]. Nioolax Tnow; 
(/. 1310, [ii], 82, 185 — 188). — A description of slight, 

modifications of the ordinary experiments showing the action of wire 
gauze 11)11 ^&ni€S, T S F 

The Striking-Back of the Bunsen Flame. [Lecture Expert- ' 
ment.] Nicolae Teclu (J.pr. Chem , 1910, [ii], 82, 189— 192).— A ' 
description of some experiments to illustrate the striking-back of' the 
Bunsen flame. m a p • 


Inorganic Chemistry. 


g Presence of Metals and Metalloids in Drinking Waters, 
^practical Consequences. Fttix Garkigou {Compt. rend., 191oj.f 
160, 1374—1375. Compare this vol., ii, 549).— Most drinking waters ■ 
contain traces of metals. The author's method of detecting metals of 
groups III, IV, V, and VI has been applied to more than 3,60CI- 
samples, particularly from the Pyrennean basin. A survey of the 
results shows that the aealysis of mineral waters or even drinking 
waters will often simplify the inineralogical study of a district. The 
method is particularly useful in revealing metallic lodes. E. J. C. “ 

Oxygenated Compounds of Fluorine. Gino Galio {Atti E. 
Acead. Lirmi, 1910, [v], 19, i, 753—755. Compare this vol., ii, 405). 
—The author has repeated his former experiments, taking additional 
precautions to exclude the possibility of the presence of hydrogen in 
the fluorine used, but in this ease also a violent explosion occurred four 
or five minutes- after the commencement. Some solid potassium 
hydroxide which had been introduced into the apparatus did not give 
any indication of the presence of oxygenated fluorine compounds when 
examined after the explosion, E. V; S. 

Action of Hydrogen on Sulphur Monoohloride and Thionyl 
Chloride under the Influence of the Silent Electric Die- ■ 
charge. Adolphe Besson and L. Fodbnier (Compt. rend., 1910, ISO, 
submitting sulphur monoohloride to fractionation 
mder atmospheric pressure, partial decomposition occurred with pro- . 
Inction of siilphut dichloride and sulphur. The monoohloride is com- 
' under the influence of the silent electric 
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S dioiiele dh the raonoqiS&ei is 

J6rmed, according to the reaction: + 

a^L+5S. In tfe absence of the discharge, sulphur dioxide slo^vly 
®it6 with sulphur monochloride at 160— 170®, givingaulphin^I chloride 

sulphur, W. 6. W. 

I Synthesis of Oaro’s Acid and of Persulphurio Acid, Joh. 
i)’4ifatand W. EfiiEDEaiCH (5er., 1910, 43, 1880— 1882).— In order 
tot^^epare Caro's acid, chlorosulphonic acid is well cooled add the 
o^dtflated quantity of 100% hydrogen peroxide (compare Ahrle, Abstr., 
il^d, ii, 396) slowly added. When the evolution of hydrogen chloride 
has'^eased, the reaction mass is slowly allowed to become wari^ and the 
'di8 go1,v ftd hydrogen chloride sucked off at the pump. The residue then 
'^tdfi&es to a crystalline mass, m. p. about 45®, which can be kepi for 
somAdays. It consists of Caro’s acid, and the synthesis coDfirms, the 
fo^nla HO'SO^'O'OH. 

treated with another molecule of chlorosulphonic acid, Caro’s 
a(^ is transformed into persulphuric acid, H^S^Og. The reaction is 
l^t carried out by mixiog the calculated quantities of hydrogen 
pwzide and chlorosulphonic acid, and proceeding as in the preparation 
of Caro’s acid.. Crystals of persulphuric acid are obtained, m. p. a 
.li^e above 60® (decomp.), which can be kept for months. When 
Resolved in water, it is hydrolysed to a considerable extent into Oaro’s 
u'cid and sulphuric acid. 

?*vTh 0 authors confirm the formation of perphospboric acids from 
hydrogen peroxide (100%) and phosphoric>oiide or metaphosphoric acid 
;.^mpare this vol., ii, 498). 

- Acetyl chloride gives acetyl peroxide when treated with 100% 
'hydrin peroxide. T. S. P, 

^^I^Eqaations and Tables for Saturated and Superheated 
..Nitrogen Vapour. Rudolph Plank {Physikal, Zeitsek., 1910, 11, 
.^@33;— 643). — The available pressure, volume, and thermal data fornitro- 
at low temperatures have been collected and analysed. Tables 
;are given in which the values of various factors are recorded for each 1° 
between - 210® and - 182®. These factors include the vapour pressure 
of tb #4 liquid, the specific .volume of the liquid and of the saturated 
vapq^^e heat content and the entropy of liquid and vapour, the latent 
hei^t i^vaporisation, and the specific heat of the vapour. The pressure, 
' Volume, .mid temperature data for the unsaturated vapour can be 
" reprinted by ti=30'27yp the specific heat by (7p— 0'2246 + 

i^0 00®58r+0'905P/7’3. The pressure of the saturated vapour corre 
^po^^^with the equation Iogp-30 + 0‘41og2'-289*6/2’, and tht 
of vaporisation varies with the temperature according t( 

S^2^B^0*2736r. H. M. D. 

E of Anhydrous Hydrazin©. F. Rasohio (^er., 1910 

Ifl^fp^Contrary to the usual statements in the literature 
r|^ydroiir%^j^^inay be obtained from ,hydr|fc^e^h|d^te hj 
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in an oU-batlt in snch a temporatnr^' 

tatek jfwfl fo rise to 113°, the bofliiig point BfhydiMine. By ' 
this' tun«S^,'tiia sodinm hydroxide will have dissolved, and the,^i; 

hath can be further raised to 150°. Anhydradh'^ 
hydtaJino^^fbeffls erer, in almost theoretical quantity, as a stiongl/ J 
fuyun’gliq^, and can be collected in a dry stoppered bottle. ' It teeps;'i 
qml^,.well to the battle, and the stopper does not stick, even on kei^wg.^ 

for time. _ ^ 

.^jDjjring the distillation, the vapours must not come into contact# 
i torh or. robber, and care must be taken not to inhale them, T, S/r 

Chemioal Action of High Pressure. Compression of Nitrous'l 
Oxide and a Mixture of Nitrogen and Hydrogen ; Decomposi- > 
lion of Carbon Monoxide by Pressure. E. Beinee and A.' 

, WBOOEVUaxi {Compt. rend., 1910, 150, 1324 — 1327. Compare, this 
..^vol., ii, 557). — Nitrous oxide is more stable than nitric oiidB,jandf: 
Jappeats 'to require a higher temperature to cause any appreciable ; 
decomposition. When submitted to a pressure of 600 atmospheres at-- 
,420°, it suffers a slight decomposition with increase in volume. 
i. ' Nitro|6n and hydrogen do not combine when subjected to 900 i 
: 'atmo;.)l^s at the ordinary temperature, although Haber has recently 
;obtaine(f ammonia by the combined action of temperature, preesure,l|; 
pbnd a catalyst. 

r Carbon monoxide when compressed under 800 atmospheres at thw 
kordlnary temperature does not change, but when compressed undei5^ 
f 600 atmospheres at 320° undergoes a decomposition with dimioutioil'UL'l' 
siTolume, amounting to 10% in twenty hours. The author points out*;* 
ijthat the equation 2CO — >- COj + C + 38'7Cal. is exothermic, so that, : 
^decomposition might be cxpecM. Carbon dioxide was found to be ., 
Ipiesent (5‘5% in one case), and a slight greyish-black deposit, perha]^'’' 
^Carbon, was noticed. It is suggested that a lower oxide of carbon may? 
shave been formed, as Berthelot supposed (compare, however, Gautier,- • 
ythis. vol., ii, 605). -* 

s,. The chemical action of high pressures is in favour of the view that. > 
|catalysis in gases results from the condensing action of the catalytio 
^surface. R J. 0. .- 

i Nature of the Product Described as Black Phosp 
Gbkhez {Compt. rend., 1910, 151, 12 — 16).— The co9 
..of phosphorus into a black substance by contact with mtetoury 
(Tbdnard, 1812) was supposed by Blondlot (Compt. r«»Kf.,*18j6i 60, 
;M0; 1870, 70 , 836) to be due to the formation of anr^ptropic 
modification of phosphorus. The present author deacribtB^iperi-. 
•mpnte which appear to show that molten phosphorus is capable of 
dissolving small quantities of mercury, forming a colourleSi solution. . 
Such, absolution remains colourless when in a state of superfiision, but, ; 
' becomes (piefe, through precipitation of mercury,it cau^ to solidity.- 
' ^4ltp ^j|ercury bring about the same phenomenon, tUcough reduction' ' 
■ . 
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a’s met^^,,(Al»str.i 1882, 1264) aa Yolfd^rffei iW^tns of 
turnings, contained in a S-litre flask, a'ne '■adie3'’l00 («, of 
Sfar and 200 c.c; of nitric acid (D = 1'4). When the reaction ia 
Rented somewhat, stick phosphoms is gradually added Until all the 
popper has been precipitated as a mixture of "copper phosphide and 
spongy copper, the temperature being maintained between 50° and 70°. 
Hie .dear, colourless liquid is then decanted off, and half of it 
Ih&ralised with sodium carbonate ; after the addition of the remain- 
^g 'half, sodium hypophosphatc, NaHPOj + SHjO, separates aftpr a 

f ne,' the yield being about 10% of the theoretical. 

Silver nitrate (compare Abstr., 1883, 1052) does not give such good 
'reeults as copper nitrate. Zinc, mangauese, nickel, cobalt, mercuric' 
•and ferric nitrates do not give rise to the formation of hypopbosphoric 
acid, neither do the oxides of nitrogen. When, however, the phosphides 
of copper, nickel, or silver are used as anodes in 1 — 2^ sulphuric acid, 
the voltage being 3 — 10, hypopbosphoric acid is produced, in some 
cases yields as high as 60% being obtained. Iron phosphide produces 
phosphoric acid only. 

^ Sypophosphoric acid gives a characteristic guanidine salt, 
(CH5N,),.H2P03,5H,0; 

, white, shihing needles, which are soluble in water to the extent of 
*.lr038 grams in 100 c.c. of solution at 28*5°. The solution is strongly 
jflkaline. The other acids of phosphorus do not form similar salts. 

hypophoaphate, (C;H,) 2 POj, was obtained as a yellow oil, 
which could not be distilM, by the interaction of benzyl iodide and 
silver h^phosphate. The molecular weight in ether was 239—245. 

Cryoscopic determinations of the molecular weight of hypophos- 
phoric acid in aqueous solutiou (compare this voh, ii, 121) point to 
the formula but the authors believe that this is due to associa- 

tion of the simpler molecules HjPOj, for the following reasons ; the 
molecular conductivity of aqueous solutions is abnormally high it the 
formula is taken as H^PjOj, and the hgures so obtained (fz = 367*4 for 
«=31*6; /i=608*8 for »=U11*2) are not in accordance with the 
properties of hypopbosphoric acid. Moreover, the molecular conduc- 
tivity oan only be brought into line with the molecular conductivities 
of the other acids of phosphoms when the formula is taken as H,POj. 

Hypopbosphoric acid reacts as a monobasic acid when methyl-orange 
is u»^ Lim^dicator ; with phenolphthalein as indicator, 2 mola of 
HjFOg^^^Eeutralised by 3 mole, of sodium hydroxide. 
jSia^Biphoric acid monohydrate, HjPOjjHjO, forms rhombic 

r;6;c = 0*5635;l;ca. 1*7]. _ T. S. P. 

S^on of Hydrogen on Carbon Monoxide ; Formation of 
Water and Methane. Action of Water at a Red Heat on 
Carbon Monoxide. Applications to Volcanic Phenomena. 
AE!lAro“'GAtlTiEE (Compt. rend., 1910, 160, 1564—1669. Compare 
Abstr., 1906, ii, ’638), — Hydrogen begins to exert a reducing action on 
carbon monoxidfi itljWO”, water, carbon dioxide, and a little methane 
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cairfibii dioxide fenced afi iS i^9«embnt with the 
e()ua 1 i^^^O+ 2 ®fj= 2 H 20 +C 02 + 3Cj the ' fonnatibn of carbon, 
hovdj^i' observed ocless an excess of hydrogen is 
emplbjfhdi' When a mixture in the proportions C0 + 3HjWas passed, 
through 'f.' i^rcelain tube at 900“, the reaction appeared to be repre- 
sented ai oCO+H 2 = HjOt- CO, +0^; but in a second'experiment, - 
under identic conditions, no carbon was deposited, the 

volumes of gaseous products agreeing with the equation 4 CO-h8Hj=- 
2HjQ+CO, + 3CH,. 

■t ^B jfe-^ftmQqat of methane formed increases with the proportion' 
hj^dr^Dp and depends on the rapidity with which it is removed frtjfife 
the sphere of action. Traces of formaldehyde were detected at" 
450 — 650^', but not above 950^ ' ' 

The author’s earlier experiments on the action of carbon monoxide 
on water vapour at a red heat^ have been repeated, and traces of ;; 
formaldehyde detected amongst the products at 550° and 800°. , ' 

:.,. The foregoing reactions are considered to throw light on the 
ooeurrenbe of water, oxides of carbon, methane, and hydrogen in * 
volcanic gases. W. 0. 

Action of Iron and Its Oxides on Carbon Monoxide at a 
Red H)|at; Application to Geological Data. AfisuND Gadtiee 
and ' . CiiAUSMAKK (Compl. rend., 1910, 151, 16 — 22, Compare thisj 
vol, ii, o07).— The authors have repeated and extended the work of|| 
earlier observers on the reduction of carbon monoxide by iron at a redf; 
heat. 

The production of carbon appears to take place in accordance with ' 
the equation: 3Fe + 28C0 = Fe 504 + 16C+-12C0g. The black sblid 
resulting from prolonged action of the gas can be separated by a 
magnet into two parts, the more magnetic consisting of a mixture of 
carbides of iron, whilst the residue is carbon with traces of iron. Two 
carbides approximating in composition to Fe^gC and FegO have been 
separated by taking advantage of the greater readiness with which the 
-former dissolves in sulphuric acid. The reaction is represented as 
F^^0 + 12H3SO4-12FeSO, + CH^ + 10H2. The carbide Fe,C -also 
yields methane, hydrogen, and probably small quantities of cyclic 
hydrocarbons when treated with sulphuric acid. 

The product of the action of carbon monoxide on iron is attacked by 
steam at a red heat with production of hydrogen, methane, 'Carbon 
dioxide, and traces of formaldehyde. W. 0. W. 

Isotherms of Monatomic Gases and of their Binary 
Mixtures. IV. Preparation of AVgon. V. Vapour Pres- 
sures above - 140°, Critical Temperature, and Critical 
Pressure of Argon. C. A. Crommelin {Proc. K. Ahad. Wttensck , . 
AmMam, 1910, 13, 54 — 65). — The methods employed for the 
separation and purification of argon have been examined. 

Metallic calcium combines with nitrogen at a low red beat, but the 
reacdou takes place too slowly for nae on a large st^le, Much better 
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,.^n of WgVqffitiiiaS oT Jpde a'lg^ 

KJIoiztUre of ;t*^nty parts by it^gnfe 
fagnOBium, an4,<Mi«io£ sodium was found to _ 

MW of > the last traces of nitrogen by oombiii^j^il with oxygeu 
Jsr’ the influence of an electric discharge is ihoire. popveniently 
Imted by means of an arc between platinum electrodes than by the 
^ of a spark discharge. ' 

.Argob can be separated from the small quantities of neon which 
^^tains by fractional distillation at the temperature of liquid 

. . * 

.Measurements of the vapour pressure and critical data of atgon 
no, the following results, after correction for the small quantities of 
^rities which the examined gas contained : 


.’T^peiature -140'8' 

IPMSure in atmoi. ... 22185 


134-72° -129-83” -125-49° -122-70° -122-49° 
29-264 35-846 42-457 47-503 47-890 

% Critical teruperatore = - 122-44° ; critical pressure =47 -996 atmospheres. 

H. M.D.. 


U^S^ium Manganate and its Hydrates. Victor Auoee 
pimpt. r»iKf.,°1910, 151, 69—70). — Sodium manganate, Na^MnO,, 
Ji-eisily prepared as follows; Sodium permanganate is heated in a 
^yer or platinum dish with twice the calculated quantity of sodium 
ydioxide. Oxygen begins to be evolved at 115°, and the reaction is 
inplete at 125°. On cooling, the anhydrous manganate separates in 
ack crystals showing a violet reflex. The substance is stable below 
7170“' but at this temperature loses oxygen, forming a mangani- 
indahganate. A solution containing excess of sodium hydroxide 
jd^sits large, black prisms of the hydrate, Na 2 MnO,, 6 HjO. 

V'^TIhe hydrate, Na^MuOj.AH^O, resembles the foregoing, and separates 
IftiMU^solutions containing 5% of sodium hydroxide. When cooled in 
freeiing mixture the aqueous solution yields the salt, 
Na,MnO,,10HjO, 

aif bUck needles, m, p. these appear to be isomorphous with 
sodiom chiomate. 0 . W. 
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SoJIubility of Silver Sulphate in Alkali Sulphatee. Bakke 

{Compf. rend., 150, 1321— 1324).— The solubility of silver sul- 

pha^.ln prqsenpe of potassium sulphate and ammouiumsulphateincreases 

as tfe ambuntM alkali sulphate increases. The same is true of sodium 
ksulphate.Jplow jts transition point (33°). Above 33" the solubility 
iof splyeg^w^iaUe rises to a maximum at a certain concentration ol 
peodiipr sql^fjuite dependent on the temperature. The solid residue 
ifcontBi^Sj..^t only sUver sulphate, but sodium sulphate, the percentage 
- of whl^^tcreases with its concentration in the liquid phase. Mixed 
uCrystald^i^iherefore prodoced. 

■ The soluhUity^curyes for various temperatures all end at a concec- 
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IstlVbr snlphatej mixed crystals with sodiiSte 
, Y®; cadothermsllyj and decrease in soIubiUty^,m^| 
like sodium sulphate. , - 

-v.-T! 

i ^The Solubility Influence of Electrol^es. Waltee 
(;^*^scA. /ongrjl'* 1910, 365 — 368. Compare 

ii^il93, '407).— The solubility of barium hydroxide is increased * 
presence of alkali chlopide^, the effect being greatest with Ht&n 
cht^de,.end least with rubidium chloride. The solubility of c|| 
sulphate is increased by the presence of sodium and potassiun^.^^^ 
rubidium chlorides, but depressed by that of lithium nhlnride^v^p 
both cases the order is that of the electro-affinities of the oatio^ 
Double salts and complex ions must be formed. C. H. D.^ ' 


The Phosphates of Calcium. IV. Fkank K. CAKKRCSiT ' 
and Jakes M. BEtx (X Amer. Chen. Soc., 1910, 32, 869 — 873).-^i 
^ Owing to the confusion regarding the relative stability of the hydrated! 
-and the anhydrous dicalcium phosphate, the equilibria existing in 
.system CaO-PgOj-IT^O, at 25*^, have been further investigated;" 
j'Sblotions^f phosphoric acid of varying concentratiou were prepared,^; 
;dand t' each solution weighed quantities of potassium chloride and of^ 
l.tricalciuo^ phosphate in sufficient quantity to give a permanent pra-l 
idpltate were add(d. After equilibrium had been attainedy tb^ 
|composition of the solution and of the solid phase was determineil^ 
|rhe potassium chloride was added, so that Bancroft’s “tell-tale”^ 
^ethod (Abstr.p 1905, ii, 685; 1909, ii, 147) for determining '^ei- 
|cofflpo8itioii of the solid phase could be employed. ’ ■? ; 

g The composition of the solid phases was fouud to be CaHP0^2H|t)ji 
^nd CaH^(P 0 j 2 ,H 30 , with a region between, which was not explored, 
rwhere the composition of the solid phase was probably CaHP^r.i 
^‘This result is in accordance with Ba.ssett’s last determination (Atwti:^ 
^908, ii, 675) of the transition interval of CaHPOj,2HjO-i^ ^ 
^aflPO^-bSHgO, but is not in accord with his direct determination ; 
pwthe composition of the solid phases. "l x 

The presence of potassium chloride in solutions containing calcium 
oxide and phosphoric oxide increases slightly the lime content of 
.solutions in equilibrium with dicalcium phosphate and monocairittm 
’ T.S.P. 


. - Initial Temperatures at which Oxides of Metals Give Up 
Oxygen to Reducing Gases. Ibvimg W, Fay, Aibebt P. SEisxEE, 
.Fsepbuck H. Lams, and GEoaoB E. Febgusom [Polykchnio £;^in«&r, 
1910, 10, 72—79). — The authors have submitted a number of metallic , 
oxides to the action of hydrogen, carbon monoxide, ammonia, and 
methane at vawous temperatures for a period of six hours; and have ; 
oscerlained thi lowest temperatures at which the ondw begin to lose n 
j results were obtained : ? 
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. H«0 (red) .....? 90 115 167 ••200-210 

ybjO -.... — ' — 202 •;• 202 

5 - PbOj 110 150 198 46 

Ur Pb804 150 170 above 800 158 

^ PbO 160 * 190 299 * .210 

. OuO 75 125 225 280 

CujO - - 208 230 

CdO 140 — — - 

ZnO 170 — 233 152-159 

AssOg 60 - - - 

' The Action of Hydrogen Sulphide on White Lead. Julius 
^S^Sacher (Chtm. 2eiL, 1910,34,647 — 648).— Hydrogen Bulpbide is 
;^'''|^iLCtxcally without action on lead carbonate, and carbon dioxide is oob 
;::^<!Yolved during the blackening of white lead. The amount of sulphur 
- token up by white lead is always less than that required to convert 
, the whole of the lead hydroxide into sulphide, even when the reaction 
r> xs made as complete as possible. In order to avoid secondary reactions, 
^Ihe white lead is mixed with alcohol, which is then saturated with 
l^ydrogen sulphide and removed by evaporation. The analyses agree 
^ellwith the formula 4PbCO^,PbS,Pb(OH)2, which may be written j 
P(Pb'C03*Pb-C03*Pb*0H)3. 

« At 85—90°, in presence of water, the whole of the lead hydroxide is 
Converted into sulphide, a little of the carbonate being also converted, 
"owing to previous hydrolysis. Lead sulphate is only blackened in 
'"presence of water, owing to hydrolysis; pure lead sulphate in alcohol 
is.imchanged by hydrogen sulphide. 

'Blackened white load is not decolorised by light in the absence of 
moisture. 


• Porification of Mercury. C. J. Moore {C^ieni. ZeiL, 1910,34, 
736 ). — In the Lothar-Meyer apparatus for the puriGcabion of mercury 
by letting it fall in tine drops through dilute nitric acid, the author 
replaces the funnel drawn out to a fine point by a tube shaped like an 
inverted thistle funnel. Over the mouth of the funnel is fastened a 
piece of chamois leather, and the mercury is pressed through this to fall 
in a fine shower through the nitric acid. The stem of the thistle 
funpel contains a side-tube connected with the reservoir of mercury 
by means of 'rubber tubing and a screw-clip ; the end of the stem is 
: alstKiblo&ed Iiy means of rubber tubing and clip. Eight % nitric acid is 
recommended for use in the apparatus. T. S. P. 

Hict Action of Ammonm on Mercurous Ohlonde. Habits 
SAHi®d kuHUD Nath Choudhori {Zeitsek anorg. C'Aawi., 1910, 

;- 357-^igm;—» Black precipitate" consists of a mixture of metallic 
mercury with infusible white precipitate. The latter substance la 

. jGK)nceii^t|d. ammonia, and.crptollisesjyhe^the. solution is 
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alloffcd y^iy aforate in ai^iiB» ^ei|pa^8msSj^|;'Aft«.3^ipg 
at 10 (^HKi^^M|,b>>Ye. eomp^tion'3f£^pCl.r'li> is imjin^sible. 
to precipitaie, a part of thijwhita 

'“to solution, according to the •; 
concMtW®® 0. H. D. , 

«^;T. 

The Soialled Buxenite Earths. Otto Hausbe and Friw 
(.5w., 1910, 43, 1807 — 1812. Compare this vol., ii, 47).'-^*^ 

The autiiora have investigated a number of zirconiam minerals in 
order to aee if the zirconia was accompanied by a strange earth, ae haft^ 
been supposed to be the case by Hofmann and Prandtl (Abstr., 
1901, ii, 387). ^ ^ 

The minerals investigated were zircon, wohlerite, uhligite, eudialyt^,' 
basalt, elaeoUte-syenite, sodalite-syenite, katapleiite, mosandrite, .aiMj?^ 
natural zirconia. In each case, zirconium hydroxide was obtained * 
from the mineral in an approximately pure comliLion by the usual , 
methods. This zirconium hydroxide should contain the strange earth, V 
if present. It was therefore fractionated by transformation into tho;^ 
sulphate and hydrolysis of the aqueous solution by boiling, whereby •• 
abont half the zirconium is precipitated as the basic sulphate (AbstriJ'.' 
1907, ii, 626). Each of the fractions was examined spectroscopically, 
and also the equivalent determined. In no case were indications of the- 
presence of a strange earth obtained. T. S. P, 

BaviCfNitrate of Yttriuno. Charles James and L. A. Peatt| 
(/. im« * Chm. Soc., 1910, 32, 873 — 879). — In order to study thej 
system Y 20 g-bl 205 “H, 0 , it was necessary to prepare a large amount^ 
of pure yttrium oxide, since yttrium nitrate is extremely soluble. To» 
this end, crude yttria earths were first submitted to a long fractional; 
crj'stallisation by the bromate method (Abstr., 1906, ii, 190, 498). 
The middle fractions, containing the yttrium, together with a little 
. erbium and holmium, were then precipitated as the hydroxide, which 
was further converted into the nitrate. The nitrate was then sub- 
mitted to fractional decomposition, this being carried out. by 
evaporating the solution and fusing the residue until a portion had 
i-’vdecomposed. After forty such operations, an yttrium nitrate was 
/^obtained of such purity that a layer 12'5 era. thick of the saturated' 

’ 5»lution fra.s perfectly colourless, and showed only very faint bands 
of erbium and holmium. 

The equilibrium relations were studied by shaking up solutions 
of yttrium nitrate of varying concentrations with excess of yttrium 
oxide at 25°. Equilibrium was attaiueil after Four and a-half months, 
after which time the compo$ition.s of the various solid phases and 
solutions were determined. 

The only basic nitrate which exists at 25° has the formula 
3Y2Oj,4NjOg,20H2O. It is stable in air, and can exist in contact with 
water containing more than 33 grams of yttrium nitrate to 100 » 
grams of water. 

At 25° 141'6 grams of yttrium nitrate dissolve in 100 gr.nnig 
of water. T. S. P. 
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, , . _ > of 

S the salts ijr^ pr^red'by dUsolviag Bcandiuin bjf&kide in the 
^or by double daeompoaition between scandium nitikti mid a salt 
tlbeaeii 

^ Secmdiium iodaie, Sc(IOj),, when washed, and dried tn the air is ' 
ff, white, crystalline powder containing TSHjO. Under varring 
I conditions of dehydration, hydrates with 16, 13, and lOHjO have been 
obtained, and the salt becomes anhydrous on heating at 260“ Tiie 
” 805(80, )„ is anhydrous, and practically insoluble in cold 

Sorter ; the borate, ScBO,, prepared by fusing together scandium oxide 
S^jmd boric acid, is a white powder soluble in dilute acids. 

aurkhloride, 3ScCl3,2Au01„21H50, occurs in yellow 
.^needle-shaped crystals, which are very deliquescent. After prolonged 
^Keying in a desiccator over sulphuric acid, an octahydrate is obtained 
^which changes to the dihydrate on heating for some time at 100“ and 
«tio,the anhydrous salt on prolonged heating at the same temperature, 
^^he yi^inocyum'ds, 8c2[Pt(CN),]3,21H20, occurs in monoclinic prisms, 
S;,'Srinison hy transmitted and green by reflected light ; it is soluble 
water, forming a colourless solution, and practically insoluble in. 
^^cohoU Several lower hydrates appear to exist; the completely 
‘-^^drated salt is colourless. 

Keondium Moroacetate, (CH,Cl-C05),Sc-0H,2H20, occurs in stellate 
^tnls ; the lactate, Sc{C3H^3)3,6Il20, in white, feathery crystals, and 
^ malonale, CjEjO^Sc-OH, sometimes as a crystalline powder and 
nmetimes amorphous. According to the mode of preparation, the 
^^onate contains 1 or flH^O. A baHc malonate, C3H,04[Se(0H)2],, 
obtained when scandium hydroxide is used in large excess. The 
malate, C,H,05Sc-0H,Hj0, occurs in flne granule^, which have a ' 
.jrpousy odour; the /umarate, C,H,O,8c-OH,|H20, occurs iu micro- 
..Bcbpic crystals. The tartrate, C^H^OgSc’OH, separates from a boiling ■ 
ablution in colourless crystals ; the racemate, with dH^O, comes down 
vlesa',. readily on boiling than the tartrate; the 1-tarlrate has been 
obtained with 1 and 2H3O, and the meso-tartrale, with IHjO, forms a 
white,, granular precipitate. 

Scaniiitan aji-dibromopropionate, 

8c{03H305Br3)3,Sc(C,H303Br3V0H, 
is A white, amorphous powder. The dtrate, Sc,(CjH,Oj),,6H20, is 
, much less soluble in hot than in cold water ; a dibydrate and tetra- 
hydrate have also been prepared. The o-chlorobemoate, 

_ c,h,OjCT-Sco,Sc(c,h,OjC1)2-oh, 

, foniis a Wj^ile, amorphous precipitate ; the m-nitrobemoate, 
Sc[CeH,(N03)00J„4H50, 

tl? is mystalline powder. The pkthalate, OH'8ci03H,0,,H30| 
^hite, amorphous powder, and loses ^H,0 on heating at 110° for 
^riy^ hours. The tetraMrropfUialate, OH'Sc:0gCl4O4,6HjO, is 
^bOlplCplKHtf- Scandium 3-nilro-i-p-toluidirtobensaeneeulpItonate, 
.JOkH,Me-NH*C,H,(NOj)-8O,]jSc-0H,6H,O, 

; ’)PC^i^^fea$i^ sM^t.cry«Uls, which l^me anhydrous on healing 



csoMAijriq CHEwsT^y. 



bswg „ 



. ii. 715 


in preparing some of these salts was not spectri^j 
object in nsibg the ' slightly impurS* 
ib'Olbg to find out whether a separation of the rare earths' had: 
teilih'preparing the salts. • O S 

■ 


■scopis 


-'f^itndes and Oxides from Aluminium Heated in Air. 
Kons-ABSBST {Compt. rend., 1910, 150, 1757. Compare Abstr,, 190S' 
ii. 637; 'this vol., ii, 506).— A reply to Serpek (this vol., ii, 615). 

w. 0. wri 

' 'M 

Metal- and' Metallic Oxide-Aluminas and their Use fd^ 
Catalytio Reactions. M. Klbinstuck {Zeitsch. angm. Che^'^ 
1610, 23,^1105—1106).— When fibrous alumina (Abstr., 1908, 11,) 
361) is shaken up with ammouiaeal solutions of the chlorides, nitrates,? 
or acetalee of various metals, or with colloidal solutions of otherj 
nietalS|*adsorption takes place to a considerable extent. If the"; 
altpnina is then well washed, dried on the water-bath, and finally 
gffitly ignited, a mass is left which possesses a characteristic colour^ 
idepending on the metal used. Ihe colours obtained with copper, iron^ 
Ifnangane^, gold, palladium, platinum, chromium, cobalt, nickel, and® 
silver and with various combinations of these are described. Iron- 1 
iSkid silve^alumina are both colourless ; the former c^n be used as 
'delicate test for tannin, and the latter gradually becomes dark violet on'; 
leiposure to light in the presence of air. ■ ■•4 

^ These metal-aluminas may be used for various catalytic purposeS'ls 
ithus copper-aliimina oxidises the vapours of methyl-alcohol to formal 
jeWebyde, or the Ji*>natoxylin of log-wood extract to hamatein. Au^ 
^ueous solution of an alkali hydrogen carbonate isreduced bypaUadiunp; 
jalnmina to formaldehyde and formic acid. Manganese- and platinui^ 
Wumina rapidly decompose an aqueous solution of hydrogen peroxide/^ 




T. S. P.. ’I; 

■ -*,« 

Mectricsl Properties of Aluminium-Silver Alloys. WitoiA? 
Peoniewski (Gompt. rend., 1910, 150, 1754—1767. Compare 
xdtrenko, Abstr., 1905, ii, 635). — Determinations have been made 
bt the electrical conductivity, temperature-coefficient of resigtahce 
letween 0° and 100°, thermo-electric power at 0°, variation in thermo-' 
elediric power with temperature, and solution potential of a series of 
alnminium-silver alloys. The results are given in the form of curvfts, 
and tooae are shown to indicate the existence of only two definite com- 
pounde, AljAg,and AlAg,. Petrenko’s compound, AlAgj, and Pushin’s 
alloy, AlAg, do not appear to be homogeneous substances. W, 0. W. 

ot Aluminium Amalgam. *P, Eoubk’ J oratDAiN 
(uompi. ibmf., 1910, 150, 1 602 — 1604. Compare this vol.; ii, 297):— The ' 
“ .®bs6fyations appear to point to the existence of a carbonate 
^ W the substance obtained by exposing alflminiuin 
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- .j. ^ w - gmg:^!: Ta)rOTs»CT8a^^Mfein the 
i^5^w|icl®ie amalgam' had iMek’&pW 
[place in absence of meistare, bub in pnsence of mter vaponr 
•eot absorption of oxygen occurred. The substance diawlved in acids 
ph efferrescence, carbon dioxide being liberated and bydrooen 
■(^do formed. ' yf.O.yf, 

; Alloys of Cobalt and Silver. F. Du(mi.rEZ.(5«W. Soc.chim. 
IS 10, [iv], 7, 506 — 507). — The alloys were prepared by heating together 
l^tures of silver and cobalt powders. The properties of the products 
%^ained indicated that they were simple mixtures of the two metals, 
mixtures fused at a^ut the melting point of cobalt, indicating 
insolubility of silver in cobalt. Tbe silver tended to separate in a 
state ; thus a mixture containing 95% of the metal furnished 
^uira silver and an ingot containing 80'77% of this metal. All the 
, alloys were attacked by hydrochloric acid ; those rich in cobalt leaving 
jBilvor powder, those moderately rich in cobalt giving lamellee of silver, 
Whilst those poor in cobalt retained their shape, but became brittle, 
'and after treatment with the acid could be broken up by a hammer. 
bQo liquation, at a temperature intermediate between tbe melting points 
5bf the two metals, of an ingot containing 70 ’25% of silver, a drop* of 
oure silver was obtained, aud the lower part of the ingot became richer 
an silver. Alf the alloys were magnetic. After treatment with hydro* 
^oric acid the surfaces of the alloys examined under the microscope 
^howed (1) grey zones, often elongated, especially in those rich in 
^balt, and (2) brilliant zones corresponding with silver. Ko eutectic 
^oduct was observed. In a normal solution of cobalt sulphate tbe 
i^loys furnished no E.M.F. with cobalt poles, but gave a constant 
of 0*535 volt with silver poles. T. A. H. 

"^ Alloys of Nickel and Silver. £mile Vigouroux {Bvll. Soe, 
%m., 1910, [iv], 7, 621 — 622). — Alloys poor in silver are magnetic, 
:;8ltghtly malleable, apparently homogeneous to the naked eye, but 
'spongy and clearly heterogeneous when examined microscopically, 
Wken 50% or more silver is present, particles of this metal 
become visible to the naked eye. An alloy containing 70% of silver on 
^-melting separates into pure silver and nickel, containing 1*6% of 
^ver. The alloys are attacked by hydrochloric acid, tbe nickel beiog 
dissolved, and silver left as a residue. With nickel poles in a normal 
solution of silver sulphate an E.M.F. varying from -0*0021 to 
+0*0168 volt is developed, and with silver poles an E.M.F. ranging 
from -0*3962 to -0*4382 volt, under otherwise similar conditions, 
indicating that the alloys are merely mixtures of the two 'metals 
(apnpaififelKicelliez, preceding abstract). There is evidence of the 
a weak soUd solution of silver in nickel T. A. H. 

^ of Blue Molybdenum Oxide. A. Dumasski \ZeiUth 

ind. JMoide, 1910, 7, 20— 2l).-^hen molybdenum trioxide, 
^ ^ boiled on the water- bath with a large excesi oi 
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powdec^^^^i^molyMenum, a 8oltifciQ)t£»of the oxide MogOg ia ^ 
acrording to cryoscopfe^' measurements, contains^ 
of the oxide. On addition of ammonium; 
chloride, and other salts to this solution, polymeri- '" 
^^6h ta^B place, and the oxide passes into the colloidal form. 

; * :y H.M.D. 

Sxtraotion of Germanium from Blendes. Geobges TTebai]!?^/: 
M. Blondel, and Obiedofp (Compt rend., 1910, 150, 1758—1760?: 
Compero Abstr., 1909, ii, 1026). — Experimental details are given for 
extracting germanium from blendes containing traces of this element. 
After isolating a mixture of the sulphides of arsenic, molybdenum, and 
germaniun^, this is dissolved in the minimum amount of ammonia and. 
the solution fraotioually precipitated by acid of diminishing con- ' 
centration. The whole of the arsenic and molybdenum is thus pre- 
cipitated, leaving germanium in solution. Five grams of pure > 
germanium have been obtained from 550 kilograms of a Mexican 
blende. W. 0. W, 

Theory of the Preparation of Thorium Salts. I. Puri- 
floation by means of the Sulphate. Iwan Koppel and H. 
Holtkahp {Zeitsch. anorg. Chem., 1910, 67, 266— 292).— In the| 
purification of thorium salts, the anhydrous sulphate is dissolved in ^ 
water, 'ielding a highly supersaturated solution, from which a hydrate 
separates ^ontaneously. It has been shown by Roozeboom (Abstr., 
1890, 686) that the octa-hydrate is at all temperatures labile ^vith 
respect to the nona-hydi’ate, but the two solubility curves are very;* 
close to one another, and in practice the octa-hydrate is always 
obtained. In the technical method, the hydrated sulphate is pre- ‘ 
cipit#ited by adding sulphuric acid to a concentrated solution of the 
chloride. The conditions of pi'ecipitation have now been investigated. 

The formation of the tetra-hydrate must be avoided, on account of 
its bad filtering qualities, and of its considerable solubility in water 
atthe ordinary temperature. 

solubility of thorium sulphate octa-hydrate in dilute sulphuric - 
acid of different concentrations has been studied at 20°, 30° and the 
boiling point. In each ca.so the solubility falls with the concentration 
of the acid until 0'5% HgSO^ is reached, then rises to a maximum near 
4% and again fails. When 33% H^SO^ is reached, the solid 

phase is converted into the tetra-hydrate at 30°, beyond which con- 
centration the solubility is very small, and acid salts are formed. The 
Bolubility of thorium sulphate in nitric and hydrochloric acids at 30° 
shows maxima at 17% HNOg and 4’5% HCl respectively \ minima are 
not observed. The presence of phosphoric acid in a solution in hydro- 
chloric or nitric acid retards the precipitation of the sulphate, and also 
increases the solubility, so that when the quantity of phosphoric acid 
re^hes 0*73 mol. PjOjj to 1 mol. ThOj, sulphate is not precipitated, 
i-he crystallisation of the sulphate is slow, being incomplete after . 
twenty.five hours, ilaoult’s law is found to be applicable to the 
vagmr pressure of the hydrates and their Bolutions. 

to be* preferred to nitric acid fo]^ disaolviggjhe 

Tflfeiidwhiiii. ■ - AO i. 



( of prevent 

^I'fonnationof the tetra-hydra^ the tefflpetatare'mfliat be below 42° 

preferably much lower. v i ‘ * 

IXbe deiuity and refractive index of^solutionY of pore thorium 
utrate have l^n determioed and tabulate. > > C. H. B. 

' Doable Sulphates of Thorium. Babbe (G<mpt. rend., 1910, 16o 
1599—1602), — The solubilitygurve for thorium sulphate in solutions of 
' potassium sulphate of different concentrations at 16° shows branches 
'' corresponding with the following double salts, each of which has been 
'^solat^ and analysed ; Th(S0^)2.K2S0j,4H20, slender, ^interlacing 
. '^needles; Th(S04)2,2K2S04,2H20, triclinic crystals (compare Berzelius 
Chim. Fhys.^ 1830, [ii], 43, 5); Th(SO^)2,3‘5K2SO^ small, triclinic 
ystals. The curve for thorium sulphate in solutions of sodium gul- 
f^bate shows a maximum corresponding with the concentration 2'98% of 
the only compound isolated was Cleve’s 8alt,'Ns2Th(80^)2,6Hg0. 
LThe curve for solutions in ammonium sulphate shows three branches, 
^’agreeing with the existence of the double salt, 
Th(SO,)2,3(NH,)2SO,,3 H A 

ifeUrge, monoclinic prisms, and of the salts, (NHj)4Th{SO^)^,2H20 and 
|(NH4)5Th(S0^)j,4H20, described by Rosenheim, Samter, and Davidsohn 
|■(Ab8t^., 1903,.ii, 601). W. 0. W. 

Decomposition of Thorium Sulphate by Water. Babeb 
fc(C<w»p<. rend., 1910, 151, 70 — 72). — Demar^ay (Abstr., 1883, 1053) 
^obtained a basic salt by the action of watir on thorium sulphate, to 
' ^swhich he attributed the composition Tb4(S04)70,8H20. This substance, 
•'lAowever, appears to be a mixture of thorium sulphate with a basic salt, 
, Th0(S04),2Hj0. The latter has been obtained crystalline by allowing 
’Demar^ay’s product to remain in contact with water for a long time; 
100 parts of water at 100° dissolve 0*023 part of the salt. 

' W. 0. w. 

\ -v- 

The Atomic Weight of Vanadium. II. The Chlorine Con- 
tent of Vanadium Oxy trichloride and the Ratio VjOjiVgOj. 
'"WiLHSUi pBANDTL and Bbnno Blbykb [Zeitsch. anorg. 1910, 

67, 257—266. Compare this vol., ii, 134).— A further series of four 
estimations of chlorine in vanadium oxytricbloride, four others being 
rejected, gave a mean value of 61*3348 ± 0*0087% Cl, or 51 *061 + 0*024 
f ’ for the atomic weight of vanadium. 

Vanadium pentoxide was prepared by distilling vanadium oxytri* 
j, chloride into pure water, evaporating the solution, and gently heating 
' ; the moistened residue until free from hydrogen chloride. The residue 
C was then repeatedly moistened with nitric acid and heated to just 
>i ; below the melting point, finally fimiog in a platinum boat in a stream 
Oxygen, ‘ yielding very lozig, glistening, browniah-red crystals, 

' redaction bybydrogeo took place in a large platinum boat in a 

the temperature being kept low at first and gradually 
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of vanadiumi' 

t» tie yer^w^f^datioD of the trioxi4o^?>i 
It ^ transfer the boat to, a" weighing tube in a^ 

atroospl^fa of hydrogen. £?e& in this way an. entirely conetau^ 
^weight could not bh attained. As a control, the trioxide was heated in^ 
■ ^xygen until constant in weight. The atomic weight thus obtained for'. 
ivanadiuBJ, 51*374 ±0*033, may be too high, owing to the presents of ir 
high® the pentoxide, and is in any case uncertain 

' ' • w - I ' 

Behaviour of Platinum and Nickel Wires to Hydrogen atC ' 
High Temperatures. Marcello von Pirani and Alfred R. MktwP 
SUktrochem., 1910, 16, 444 — 447). — The resistance of ^ 
nickel, wire increases when it is heated to a high temperature in 
oorrent of hydrogen ; in the case of platinum the melting pointr'is^ 
depressed by 230^ to 300^, and the metal becomes brittle, ^ 

It is shown that the effect is not due to occlusion of hydrogen-; M 
Is hot due to diffusion of furnace gases through the quartz tube use^ 
(if nitrogen is used instead of hydrogen it is not observed), and^ 
further, the changes do not take place in a limited quantity om 
hydrogen. It is thought that the charges are probably due to theS 
presence in the hydrogen of a small quantity of an impurity contaih^ 
ing carb(p, from which the metals take up carbon at or near theiiS 
melti’ » points.' • T. E. 

I 


Mineralogical Chemistry. 


; Vanadium Deposits in Peru. D. Foster Hewett (TVarw, ijnsr.*) 
/««(. Minutg Enyineers, 1910, 40, (1909), 274—299). — The modes 
.^urrence and characters of deposits of vanadium ores at two distinct^ ' 
■localities in Peru are described. In the Yauli district in provinc^ 
Tarma, a black, lustrous asphaltile occurs as a large, lenticul^ tnaa^ 
in aedimfiotary rocks of Mesozoic age.* This has been previously,., 
^described by Tbrrico y Meca as a vanadiferous coal (Abstr., 1896, 

;276). As shown by a large series of analyses, the material varies' 
widely in composition: moisture, 0 08 — 7‘83; volatile matter, 
8*26~49-02; free carbon, 31*15—90*58; S, 1'87— 4459 ; ash,'- 
^0-64-17*80 ; YjO., trace-1 *43% (V^O, in ash, 2'3— 64*3%). . ' 

In the Quisque (or Minasragra) district in province Pasco (Abstr., 
1907, ii, 788) the vanadiferous minerals form a thick, lenticular vein ' 
iu red shales of Cretaceous age, and are associated with dykes of 
igneous rocks.- The central portion of the vein is composed of 
patronite (D 2‘66— 2 71, H 2J), the outer portions of quisqueite 
(D 1 * 75 , H 2^), while between the two are bands of a« coke-like^ ' 
mate^ (D 2*4, H 4J). Analyses of purer patronite than that 
examine by. W. F. Hillebrand gave 19'3—24‘8% vanadium; the 



Sed in a^iidanoe,'aiid in 

1^' Pteliiiiinarj descriptions, with partial annlysoa b; W. I'. 
Ipiiand, are given of red, brown, and green fa}idrated vanadium 
des and of a hydrated oalcinm vanadate. Some of these ap'pear to 
present new species (compare Nenadkevitsch, A.b3tr., 1909, ii, 411) 

■ ' L.J.S. 


r Mineralogioal Conetituti® of French Phosphorites. Alpked 
Iacsoix (Compl. rend., 1910, roO, 1213 — 1217).— Carnot has shown 
that many French phosphorites supposed to be fibrous forms of 
apatite are deficient or lacking in fluorine. Microscopical examination 
reveals three types ; (1) a holocrystalline variety which is always 
fibrous ; (2) an isotropic variety in thin, colourless or yellow, 
-homogeneous sheets j (3) a mixture of crystalline and isotropic 
hiatter. 

Analyses of the best samples of (2) and (3) showed that they 
iwere very similar,^ consisting mainly of calcium phosphate and calcium 
carbonate with a little fluoride. The microscopical and chemical 
properties agree with the assumption that the mixtures are closely 
related to dahllite [0aj(PO,),|CaCO,,4H,O], and francolite 
i ^ [Ca,(P 0 ,)etCaF);CaC 0 „H 50 ]. 

It is suggest^ that Damour’s hydroapatite is also a variety of 
clrancolite, the carbonic acid having been overlooked by Damoor. 

Colopbaoite from the Guano deposits in tbe Island of Sombrero 
[is practically identical with tbe isotropic phosphate in tbe Freoch 


A new nomenclature is suggested for. the phosphorites. I’^'otropic 
compounds of phosphate and carbonate are classed as colophaniUt, 
and mixtures of colophanite with optically negative, crystallioe matter 
of similar composition are termed qwrcyiU, A rarer form has been 
noticed in samples from Sombrero and Badajos, but seldom in French 
samples, in which both positively and negatively birefringent crystals 
are mixed with the colophanite. This is termed ^-quercyitt, 
i.- R. J. C. 


[Identity of Pastreite with] Jarosite. Azkma (Bull Soc.fra^. 
Min.y 1910, 33, 130 — 132). — The following new analyses of pastreite 
(Norman, 1866) from Saint-Felix-de-Paliiferes, dep. Gard, shows the 
presence of alkalis, aod proves the identity of tbe mineral with jarosite 
K, 0 , 3 Fe 20 », 4 S 03 , 6 H ,0 or Kj.[Fe{OH)J„(SO,)^. The mineral forms 
ochre-yellow, compact masses with a conchoidal fracture, and under 
ihd microscope it is seen to consist of minute crystals with strong 
iiegati^|birefrLngence. When heated to redness, it turns brown and 
' sulphur trioxide. It owes its origin to the action of the 
of oxidation of iron-pyrites on tbe gangue : 

FoaOj- KjO- HP- Total. Sp. gr. 

■ 48'63 7'75 0'66 10'61 0-29 99'85 8-02 

^ V ? - . I'- J’®’ 



j^Ttifloial^lUtpyreB. Vbba HAi;««i..rB 
£ei{,-Bd.f 2d, 719 — 736^;^!^' many of tbeproBigua 
eiperifflliM* with ailicate fuaiona, the materials employed oon- 
aistpd of Mtural minerals ; these are, however, never quite pure, and 
any u'nfha^ pirticles may exert an influence on the crystallisation of 
the tnaaS.‘ In the present experiments, pure chemicals (silica, maghesi%' 
calpium carbonate, sodium carbonate, and aluminium hydroxide) ward 
fusra together in the proportions required by olivine, diopaide,,ah^ 
labradorite, either alone or in the presence of natural magnetife^ 
Mixtures of these materials corresponding with labradorite (20-— 80% 
in different fusions) and diopsido (80—20%), together with 10% 
magnetite, resulted in the formation of the following minerals, whiclp 
were determined under the microscope in thin sections of the product s 
diopsido, soda-augite, alumina-iron-augite, hedenbergite, labradorite ' 
anorthito, magnetite, spinel, and hematite ; and mixtures corr^i 
sponding to olivine, labradorite, and diopsido, in various proportions^ 
gave olivine, diopside, alumina-aiigite, labradorite, and nepheline,: 
These results, which agree with those obtained when natural minerals! 
supplied the materials fused together, point to various chemical 
reactions in the dissociated fused solutions. L. J. S. * 
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Hornblende and Augite from the Bh6n Basalts. XenU; 
Galkin {Jahrb. Min., 1910, Beil. Bd., 29, 681— 716).— The basaltic" 
rock., tuffs, and agglomerates of the Rhdn Mountains’ contain large, 
well-davaoped crystals of hornblende and augite, which become 
isolated on the woatheiing of the rocks. Both minerals often occur 
together in the same rock. Seven analyses were made of hornblende 
crystals from different localities ; these vary only slightly amongst 
themselves, and the moan is given under I. Under II is the mean of 
five analyses of augite from various localities : 

SiOj TiO,. PA- AljO,- FeA- FcO. MgO. CaO. Na.O. KjO. HA Total. ' 

I. 40-65 3-76 0-88 13-87 8-36 4-57 12-34 12-23 i b 1 14 0-15 100-52 

H. 47-56 1-54 0-48 5-28 6 94 3 05 lr76 22 14 1-09 0-38 0-22 100-44. 

These analyses, together with others, are discussed at length in5 

connexion with the formulae proposed by Tschermak, Scharizer,; 
Etoseubuseb, and Penfield, but no definite conclusions, are clearly t 

L. J.S. 


Anophorito, a Ne-w- Hornblende from the KatzenbuokeL 
Wilhelm Frehdenbkbg {Mitt. Badischm Geol. Landesanstalt, 1908, .6, 
15—84). — A detailed description is given of a variety of alkali-horn- 
ilende occurring as needles in basic streaks in the sbonkinite rock-df 
-he Katzenbuckel in Baden. The pleochroism, t (deep reddish- 
irown) >ft (green to yellowish-green) >a (straw-yellow), resembles 
ihat of catophorite, but there are differences in optical orientation ; 
n anophorito the plane of the optic axes is perpendicular to the plane, 
it symmetry, and the angle of extinction, ij : c = 20 — 28", is less than 
n catophorite. The etched figures are described in detail. 

The following analysis, by 0. H. Heidenreich, also shows differences 



SiOj, 

AlnOj. 

Fe,0,. 

FeO. 

MgO. 

K.p. 

ignition. 

Total. 

49*12 

7 09 

26*96 

0*89 

3-10 

7-02 

7’12 

100*29 

61*15 

7-61 

18*83 

2-79 

4-54 

7*80 

7*56 

100-27 

56-80 

— 

28*16 

4*16 

— 

7*27 

4*19 

100-58 


^Chemistry of Submarine Glauconite. Wiliiah A. Caspaki 
Soc. Sdin., 1910, 30, 364 — 373). — Glauconitic greensand 
ffheii digested first with hyd^hloric acid and then with sodinm 
byd^iide solution and shaken with boiling water yields a colloidal 
it^^sslon of disintegrated glauconite ; this, on addition of a trace of 
gives a green, flocculent precipitate. Material containing varying 
itnounts of calcium carbonate (5—33%) and quartz and other mineral 
grains (3 — 47%) was so treated, and the separated glauconite analysed, 
|rfth the following results : (I) of material dredged from the Pacidc ofi 
panama at a depth of 556 fathoms, and (II) from the Agulhas Bank 
itkliO fathoms ; 

.. _ Loss on 

m. ■!. 

u. 

^.Including alhminium with ferric iron, and calcium, magnesium, and 
jofrous iron with potassium, these analyses agree fairly well with the 
'prmula KFeSijOfl.HgO (compare Collet and Lee, Abstr., 1906. ii 
176). ' » * > 

. 'Gnder the microscope, grains of glauconite show a yellowish-greeD, 
Brefringent material enclosed in a black, isotropic network of organic 
natter. The latter, when dissolved out by sodium hydroxide solution, 
C 54-85%, H 5*79%; it resembles humic acid. Glauconite 
^iesses the property of ateorbing dyes, as do clays and zeolites ; and' 
t absorbs water from a moist atmosphere, being capable of holding 
i^ to 30' 35% HgO. It is therefore suggested that glauconite is a 
colloidal silicate, the pleochroism and optical birefringence being 
i^bably the result of strain set up by the network of organic matter. 

An artiOcial product resembling glauconite was obtained by mixiug 
iolloidal solutions of a complex ferric radicle (potassio-ferric tartrate) 
md -potassium silicate ; the clear, gr^nish bluc jelly so formed was 
ieated under pressure at 180^ for some hours, when grass-green, 
Ibbcolent particles separated ; this gave analysis III above. The 
)wence of an organic acid (no doubt humic acid in nature) appears to 

S 'essmitial for the formation of glauconite. ‘ L. J. S. 

€\' 


Fireclay [and Sideroplesite] of Glenboig, Lanarkshire. 
Waltbb Gregoet {Proc. Roy, Soc. Edin., 1910, 30, 348—360). 
Glenboig fireclay forms a bed, six feet in thickness, in the shales 

i.1* Jii-i _ tt_ i;i_- xl. H 1 


oE th« millBtonA-grit series. Unlike the hreclajs oE the 
it is not oTerlsiQ by s bed of coal, neither does it coa- 
roots of pluits. The fise-grained clay-substance Eoiming 
material is present as minute) ronuded granules, about 





amorpSoTOj/and ndt cryotalline, and iit*v 
^ dio/sfte rather than to l:a^mt»:(eee following abstract). $| 
^][ti are abundant grains of i] 9 |rt^ some grains of felspar,^: 
^dnntMar, zoned crystals Wa rbombohedral carbonatelS 
y D. r. McDonald, of the last shows it to be the sidero-^^ 
jValiety of ohalybite, with F 0 CO 3 88-4, MgOO, 8-3, OaOOj, 3-3%: 


■ OsO. MgO. 
■,.'l-69 3 39 


FeO. 

46-45 


FejOj. 

6-49 


H,0. 

[0-79] 


Insol; 

8-06 


Total. Sp; gr; 
100 -OO 


L. 


r Nature of the Clay -substance of Fireclay of Glenboig^ 
Lanarkflhi^. David P. McDonald {Proa. Roy. Soc, Edin.t 
::30»374 — 377. See preceding abstract). — The finest material separated"^ 
-by repeated washing from the fireclay was dried in a steam-oven and ^ 
^ana^fsed with the following results. The dried material bad a decided 
•buff colour, and under the microscope some free quartz was detected : ^ 


SiOg. A!j08(+I‘«*03). 
46-67 37*65 


CaO. 

0*16 


MgO. 
n. d. 


HjO 
at 105*. 
2TS 


HsO 

combined. Total. 

13-66 99*27 


'f This analysis points to either kaolinite or halloysite, although the.^ 
;^ater peiwntage is slightly higher than that (U-O) required by the I 
:^kaolu)- ie lormuta 2 Hg 0 ,Al 203 , 2 Si 02 . The facts that the material ia.S 
amorpnoi^ and is decomposed by acid suggest, however, that it is 1 
ihalloysite rather than kaolinite. When the washed clay is boiled with ■'; 
^trong hydrochloric acid for two hours, 6*5% AlgOg goes Into solution, 
^nd after thirteen hours 36*6% AJgOj is dissolved. Halloysite from 
-Dordogne yielded 2*2% AljOjjand lenzinite from the £ifel 21*97%, after^ 
^ffo hours' boiling with hydrochloric acid. L. J. S. , 

Study of Laterites. H. Absandaux {C(ympi. Te-nd.^ 1910, 150,'^ 
;1698 — 1701), — The laterites examined are supposed to be normai'l 
hpiuscovitM in which water of constitution has progressively rep 
^the alkalis. Analysis of a series of more or less exposed i 
•'the same bed confirms this view. 

I A progressive secondary change gradually replaces the silicates 
I, hydrated oxides of iron and aluminium, the proportion of the latter * 
% being greater the nearer the micaceous products are to kaolinite. f 
.:Part of the hydrated alumina appears to be formed directly from the ' 
muscovite, and part passes through the intermediate stage of kaolinite. - 

R.J.a : 

The Amount of Tboi^ium in Sedimentary Rocks. 
Calcareous and Dolomitio Rocks. John Jolt (Phil. Jfay., 1910, 
[vi], 20, 126 — 128). — ^Thirty-four TOcka, mainly limestone, chalk, 
dolomite, marble, and oolite, were examined for thorium by methods 
previously employed, but detectable quantities were found only in six 
Bp^cuaens, the maximum quantity being only 0*22 x 10 “® gram of 
ihorium per gram. The amount detectable was from 0*03 to 0*06, j 
of material dealt with. It .vmuld appewf .^ 



been 

*folB®t?pr gram ofrsea-water from tba !to3iati Ocsanj* ll'-seleotiyely 
^jljetfed in the organic processes attending the alMtracfcton of 'the lime 
^ S. * 


Physiological Chemistry. 


; The Fundamental Bodily Needs of the Infant, ae Deter- 
imined by Measurement of the Gaseous Exchange. Arthur 
'Schlossmann and Hans Mubschhauser {Biochem. 1910, 28, 

'14 — 40). — The gaseous exchange m various infants during a period of 
fasting, and when at complete rest, was determined. Under these 
conditions it was found that the infant produced, on an average, 
t:12 grams of carbon dioxide per square metre of body surface, and 
conaumed 11 grams of oxygen. The nitrogen excreted was also 
estimated, and from the numbers obtained, the amount of fat and 
.carbohydrate consumed was estimated. It was found that a child of 
|‘■4326 grams weight consumed 273 calories in twenty-four hours when 
kept at a temperature of 20^ S. B. S. 


f: Influence of Oxygen Inhalations on Muscular Work. 
Leonard E. Hill and Martin Flack {J. Physiol, 1910, 40, 347—372). 
..—A full account of researches of which several preliminary com- 
munications have already been published. They support the authors’ 
contention that inhalation of oxygen is beneficial to athletic work. 

W. D. H. 


Action of Certain Substances on the Respiratory Centre. 
.Arthur S. Loevenhabt and W. E. Grove (Proc. Amer, Soc. Biol. 
..Chem., 1909; /. Biol. Chum., 1910, 7, xvi—xvii).— Sodium iodoso- 
'bensoate cannot oxidise phenolphtbalin to phenolphthalein, but it can 
do so in the presence of serum. The oxygen united to the iodine in 
iodosobenzoic acid is, therefore, capable of physiological utilisation. 

. This is supported by the effects of iodoxybensoate or iodosohydrosy- 
. .benzoate when injected intravenously in animals ; the respiratory 
centre is very sensitive to changes in oxidative processes, and it is 
immediately and markedly depressed. This leads to apnoea, recovery 
from which ia' spontaneous. The taste of sodium iodosobenzoate is 

S ier ind^inguisbable from that of hydrogen peroxide, and is 
ably in Both cases due to the action of active oxygen on the end- 

Vfemte. W.D.H. 

dmation of the Quantity of Blood by means of the 
Method.” Emil Abderhaldbn and Julius Schmid [Zeiud. 
Chm., 1910, 66, 120— 127).— The principle of the meM 
I in Mtimating the change \n the rotation of the plasma produced 






suitable for tiiii^ 
^etatorj povei^^eaiuly soluble in isotoni^: 
»lMinld ?«A'™ise marked change in ti^ 
;B®8^^'0iivBldod, and should fatdnod^toxia : Dextrin fulfils the^ 
jonditionSi imd by the method it was calculated that the amount t® 
jlood in'difPerent dogs varied between 11-3 and 12 ’4^ of the total' 
jody-weight. The blood should be withdrawn at as short an u^ryal 
IS possible after the injection of the dextrin, u .A S. B. S.;, ,j 

fr. - . ; 

The Action of Pure Choline on Blood Pressure. * ® 
iaDHiHaLDM and Feakz Mulmb {Med. Mnik., 1910, No..,,^^ 
ilompare this vol., ii, 530). — Further data are given which suppo]^ 
ilje authors’ statement that the typical effect choline producesr^ju^ 
irterial blood ' pressure is a lowering. This is partly due toaotio^^ 
ihe heart, but mainly to dilatation of peripheral vessels. The drugil 
soever, is believed to act on both varieties of vaso-motor nerves, andl 
.t|b not until the vaso-dilators are paralysed by atropine that th« 
iffect on the vaso-constrictors is seen. W. D. H.Tj 

Vasotonin, a New Drag which Lowers Blood Pressu^j 
Fkanz MOller and Bruno Fellnek (Theraptul. Monateh^t, 1910, 2^; 
Tune).— The name vasotonin is given to a combination of yohimbine’ 
wd urethano, which produces & fall of blood pressure due to vaso-i. 
Ulat*'tion, and appeara to have considerable therapeutip value. 

i W. D. H, ..'' 


Peritoneal Blood Transfueion. Aethuh E. Boycott (/. Pa(ht 
Boot, 1910, 14, 605—614). — Blood transfused into the peritoneal 
iavity and subsequently absorbed into the circulation is destroyed] 
nore quickly than blood transfused directly into the veins. This may? 
30 due to the red cells being rendered relatively more foreign by tliei^ 
mssage through an extravascular position. The mechaniBin .oj® 
iestruction ia the same, except that plagocytosis of red cells in th% 
ymph glanda and spleen is more prominent. W. 1). H. 

Anticoagulants and Frog’s Blood. Harold Pringle and JohJ 
Tait {Proc. pkysiol. Aoc., 1910, xxxv— xxxvi ; /. Physiol., 40), — 
kmpliibia as in Crustacea, blood coagulation consists of two events ; 
irst, connected with the coagulation, caused by thrombocytes op 
plosive cells, and the second, a genei^l jellying of the plasma. Sna^ 9 < 
i?enoin, peptone, and novocaine prevent l»th occurrences. In the case of 
ibe two first-named anticoagulants, the amceboid movements of the 
.eucocytes are marked; with novocaine they are sliglit or. absent. 
In coagulation in situ at a wound in a tadpole*a tail, both agglutina- 
iion of thrombocytes and a localised coagulation may be observed. 

. " ; 

Blood Coagulation in the Amphipod, Cammarus. Johk; 
Tait i^Proc. physiol, Soc., 1910, xli ; J. Physiol, 40). — The local 
of a wound in Gamimrvs is due to cell agglutination, an d^ 
only visible factor in specimens from the upper tide limit. 











VSflVBr- Hyxlr^sbL 'QKficcHiso 

lA (^ZttUTt Physiol, t 1910| d4j 253 — 268).— *Th8 precipitatiDg 
t^fle in the blood is thermostable, and occurs in the red corpuscles . 
action, reriej^ritl^the amount of hemoglobin, but the thermo^ 
ilitj is again^he mterial being hemoglobin. . ?W. D. H. 

Compositioti and Properties of White-Blood Oot 
'aa' SiKPANO Mahoisi {Bkekem. Zeitsch., 1910,26, 140— Uj) 
d leucocytea were obtained by allowing large quantities of oalated 
■ blood to remain in tall cylinders, mechanically separating the 
of white corpuscles thus farmed, and then washing them repeatedly 
physiological saline containing a little toluene and minute 
ntities of ammonium oxalate, which substance inhibits clottK 
& 30 litres of blood, 30 c.c. of moist leucocytes could be obtained 
cS; contained appreciable quantities of calcium oxalate. The 
oocytes were, with exception of a small residue, soluble in O I 5 J 
lium carbonate, from which solution a precipitate was formed on 
dition of acetic acid. The chief constituent of this precipitate 
ud to be a nucleoprotein. The leucocytes, on treatment with . 
l^elded a trypsin-like ferment, which could digest fibrin in 
nee of alkali. Pepsin was not found. Diastase was present, but 
lipases. The leucocyte extract exerted a rennet-like action, and 
clotted goose-plasma ; a laccase could also be detected, but not a 
Jyool^lc ferment. The leucocytes exerted an antihremolytic action on 
nin and tetanus toxin, although no antitetanic action could be 
. .cted in experiments on animals. S. B. S. 




The Biology of the Phagocytes. VII. The Influence of 
alciuin Ions on Ghemiotaxis. Habtoq d. Hambuhqxe { Bioclmn . 
stfsefi., 1910, 28, 66 — 84). — It was shown by the two following 
^iods that calcium ions promote chemiotaxis: (a) Capillary tubes 
th calcium-free and calcium-containing cultures were introduced 
the skin of rabbits, and the length of the column of leucocytes 
luring the tubes wae measured ; ( 6 | calcium-containing and calcium- 
^saUne were introduced lute the rectum of diflerent rabbits, and 
h the length of the leucocyte column was measured which was ^ 
mM when capillary tubes of bacterial cultures were introduced under 
|e%to^^Experiments were also carried out in a similar way with 
^ ^ bacterial cultures. In all cases, calcium salts stimulated 

y of the phagocytes. Calcium-containing natural mineral 
stimulate plmgocytes. S. B. S. 

lyi^ Lipoids. H. Lixxhaxh and Miceaeu Cohn 
Zeitsch., 1910, 2^ 86 — 116). — Htemolysis by lecithin or 
not appreciably affected by the addition of immune 
s (rabbit unmuoii^ against sheep's blood) when the latter 
concentration ; hsomolysis by soaps, on the othif hand, 






aeti6D'. is inhiljitedl 

^esterol ; hemolyaiff by''o& ind and soaps, ^ 
slightly inhibited by relatively large quantities 
“albumin” fraction of guiilea jpigs serum (“end,^ 
"'^^ewpletnent) binds soap, lecithin, and oleic add, wher^^ 
iluJ " fr&ction (“middle piece”) binds soaps strongly, l^ithixfi 
iably, and oleic acid not at all. Furthermore, in c%leBi.<^ 
ate total hssmolj^is by addition of' hssmolytic lipoids, and salPj 
'i^squent additwn of serum, the latter can be replaced by “ albumin,’'^] 
but' not by “globulin.” In the case of hsemolysis by commerdah^ 
decithm preparations, it is not only the impurities, but the leeithtlif 
^itaelfi which plays a part. S. B. 



The Eeaidual Carbon of the Blood. Stefako Kakcin]| 
j(5tO(jAsiw. Zeitsch.f 1910, 26, 149 — 156). — By “residual carbon”^!' 

®ennt that amount of carbon which remains in the blood afterl 
l^^ipitation of the protein contents by phosphotungstic acid. It wasl 
vcfeWmined by Meesinger’s method of oxidation by acid dichromat^ 
^mixture. The amount found in blood of the same species was approxi-^ 
imately constant (mean 0'780 gram in 100 c.c. of blood). No great? 
fdt»riatioD8 were observed, however, in blood of different species of| 
jfanimaU (variations from 0*0756 to 0*0844 gi-am per 100 c.c. blood).j 
“ By ke^pifig the blood cool for twenty-four hours, no it^jirked changes'^ 
.in thjB ^ount were observed. About half the residual carbon 
^in the form of sugar (analysis by Pfluger’s method). The* quantity of; 
^residual carbon increases after loss of blood, and after ligature of the: 
^kidney vessels and ureters. It also increases after gradual pbosphorusi 
l^isoning. S. B. &.• gj 

J* ' ^ ? 

A New Form of Blood gas Pump, George A, Bockhastek and; 
■ JoBK A. Gardner (/. Phy»iol., 1910, 40, 3T3 — 377). — The apparata?] 
jAescrihed and figured is a modified Toepler pump. The main improve-,] 
;ment is the entire absence of taps and joints, and, conseqaentljt,; 
fof leakage. W. D. H. ,ij 

I Lipase. Harold C. Bradley (Proc. Amev. Soe, Biol Clic^ 
, J. Biol. GAsm., 1910, 7, xvii — xviii). — The amount of human panoreatip 
dipare determines the extent of digestion, that is, the point of flRf^ 
|equilibrium between the triolein and the products of its hydrolymft;; 
RWhen lipase is abundant, digestion is practically complete; when' 
triolein is relatively abundant, the percentage hydrolysis is small, 
.'although the actual amount of acid liberated may be considerable. , 

W. D, H."-,' 

*, i. 

; The Nutritive Value of Some Soluble Pentosans, Mannanth 
Ltevalans, and Qalaotans. Mary Daties Swarm {Proc/Ataer.Soe. 
Biol Giem., 1909; J. Biol. Chom., 1910, 7, xUv— xlv).--G0ctans 
are not appreciably affected by any of the mioro-organisnis used ;' 
pentosans, mannans, and IgsYulans are gradually decomposed 6y 
soil andfi^l anaerobes. When introduced parentorally they are not 



, ..r ^ ^ .c 

.. , .., 

'Tmose httnieelluloMa^ which »r« most w^j^jU^dteij 
I disapp^ moat completely from the alimenli^;^ .tiart [man or 
There is no justification for considering these carbohydrates as 
finy appreciable nutritive value. ^W. 0. H. , 


W Gastiio and Peptic Digestion of Fibrin. Variations of the 
|Batio Pibrin/Hydroohlorio Acid Solution. EuGium Cboay 
;(/. Pharm. Chim., 1910, [vii], 1, 521 — 528). — In the previous paper 
■‘(this vol., ii, 516) the variation of the ratio FjG or P, where Pis dry 
f pork fibrin, 6 a dry extract of the stomach membrane of the pig, and P 
commercial pepsin, was investigated under conditions in which the 
^tio of the fibrin to dilute hydrochloric acid (0‘25%) remained 
[j^nstant. In the present paper the effects due to variation of the 
'fitter ratio are considered. The hydrochloric acid used was of 0-25^ 
^strength throughout the experiments, and two ratios P/HCl seluticn 
fwere' investigated, namely, 2*5/60 and 2*5/120. The ratios FjG or P 
jhaed were 6*25/1, 25/1, and 1000/1. The determinations made were 
[fthoee suggested previously. The results, which are tabulated in 
^detail in the original, show that under these conditions dilution 
-i'quickena the dissolving power of considerable quantities, but slows the 
■'tmtivity of moderate and small quantities of the gastric ferments, and 
fithat under all conditions total gastric extract is more active than 
ipepein. T. A. H. 


fr ■ The OathbpUsm of Methylated Xanthines. Julius Scbsiid 
%ZintsA. physiol Ckem., 1910, 67, 155-160).— The fate of methylated 
^zaBthines is of intefesfc, as they occur in tea, coffee, and cocoa. 
iPrevious work has shown that 20—50% appaar in the urine as mono* 
“fnethylxantbine, some leaves the Ix^y unchanged, and a part is 
{.'oxidised to an uuknown end product in which the purine ring is 
ijroken down. The question investigated in the present research is, 
vin what organ does the change occur, and experiments were performed 
■ in vitro with minced organs and tissues. Blood, liver, kidney, spleen, 
-luQg, and muscle were used ; all produce the effect to about the Raine 

W. B. H. 


°Parine MetaboliAm in Hibernating Animals. Ernest L. 
/JKElNNAWat {Bio.-Chvm. J., 1910, 5, 188 — 191). — Dormice, when 
^awaking from hibernation, were found to contain 30% more purine^- 
^nitrogen than was present before or during hibernation. The results 
.indicate that a synthesis of purines takes place at the time of 
rawakening. W. D. H. 

'a.vEepeilfod Pasting. Paul E. Howe and Philip B. Hawk. 
■Fasting Studies on Men and Dogs. P. E. Howe, H. A. MiTTiiq 
,4Bid P. B.* Hawk {Free. Amr, Soc. Biol, CItem., 1909 ; J. Bid. 
i. (7A««,*,j|l910, 7, xlvi, ilvii— xlviii). — A second fast, following a first 
of Sftera' days, lasted twice as long. There was a more gradual loss 
^ of weight in the dogs, a much lower and more constant nitrogen 
‘ on^nt, . a slight rise in ammonia, apd a more gradual drop ip 




but tbu wa^'folibwiOp&ffi fasts by a risa^ 
towai^^flPfp body-weight wis 45‘8% in the first, and'..* 

J((|-8;i#m%ODdfa8t: ' I* 

paper further, experiments of the same kind are's 
i^erded, one dog fasting for one hundred and seventeen days, the 
longest on record ; it was carefully fed back to health and started on.;, 
arsecond fast. The men fasted seven days, and lost T’TlS of weight. , 
I^tails. are given of the composition of the urine, particular attention ; 
ieiog to creatine and creatinine. W. D. H. 

Oocasional Occurrence of Urobilin in Gastric Juice. PiiSEK”; 
IjAVIALLB (CAem. .^ewir., 1910, 1, 1733 j from Jiull. Sci. PkarmaeoU^^ 
1910, 17, 105 — 107). — In three cases urobilin was detected in thea 
gastric juice of invalids, being formed, in the author’s opinion, by « 
bacterial reduction of the bile pigment which passed from thec 
duodenum to the stomach. The gastric juice did not show Gmelin’s'. 
reaction. E. J. K. - 

The Nitrogen Balance in Pregnant Dogs. John E. Murun. 
The Protein Metabolism of Parturient Women. J. K, Murlin ? 
and Thorke M. Uabpester {Proc. Anusr. Soc. Bid. Chtm., 1909 
J. Biol. Chm., 1910, 7, x, xlix). — The amount of nitrogen lost is not :* 
greater in the early weeks of gestation than it is in complete t 
sexual rer'. * In the menstrual period, there is marked retention of" 
nitrogen. f 

■ The urine in women during the lest few weeks of pregnancy and . 
the puerperium shows the usual parallelism between total nitrogen;* 
and sulphur. Just previous to parturition, there was in one case a 
rise in creatine excretion. The creatine is also high during the| 
puerperium, whilst involution of the uterus is occurring. 3 

W. D. H. 

Pentose in the Pancreas. Walter A. Jacobs and Phiebus A.v; 
Leyene {Proc. Jmer. Soc. Biol. C/iem., 1909 ; /. Biol. Chm., 1910, 5 
7, ix). — The only pentose occurring in the nucleo-proteins of the^ 
pancreas and liver is d-rihose. W. D. H. 

Action of Bile and Bile Salts on the Tonus of Authmatio; 
Movements of the Intestine. G. D’Ereico {Zeitsch. Biol., 1910,j 
pi, 286—298). — Bile or bile salts added to Kinger’s fluid lower the| 
tonus of the intestine (large and small) of the cat, and its rhythmical) 
movements are diminished. W, D. H. 


Lipoids. XL Comparative Chemistry of the Brmn. 
SiGuuNU Frankel and Khet Linneei {Biochm. Zeittch., 1910, 20, 
14 — 52).— Brain substance from various animals, and from different 
parts, of the human brain (cortex, medulla, medulla oblongata, 
cerebellum, etc,), was submitted to analysis by the following method : 
The brain, made into a paste, was either dried to constant weight or 
treated first with warm acetone and then with hot acetone, the extracts ' 
soonnt extracted and the residue weigheA By either 


e^ loT? bojliii'il petoleum,- beazeiu^i jmd 805j,«'. 

SbL The amouiit extracted by theee soW&tttsiw^|ihus estimatiy^’^ 
ithe reaulU expi^saed in percenta^ of fresh, braiji, dried bramj' 
i tot|J lipoids. Considerable variations were found in the different 
Copies analysed, and the authors give their results in tabular form 
" " S. B. S. J 

VThe Place of Formation of Uramio Acids. pgrEB 
pkxLosorHOFF {Biochem.. Zeitgch.^ 1910,26, 131 — 139). — ^The investiga- 
doDS.swere undertaken with the object of throwing light on the 
lieohanism of urea formation in the body, and of testing Hof- 
neister’s hypothesis of the formation of this sul^tance by the 
dXidative synthesis of ammonia with an amino-acid residue. When. 
ix-blood containing taurine was perfused through ox-liver, no tauro- 
:^gyrbamic acid could be detected j if, however, a mixture of taurine'^ 
i^d glycine were added to the blood, the carbamic acid could be 
detected after perfusion. The acid was not in this case isolated 
in a crystalline form, but its presence was determined by the isolation 
rf its acid products of hydrolysis. The author gives full experimental 
details as to the methods of isolation of taurocarbamic acids from 
inimal'^uida S. B. S. 

Redacitig Bndo-enzyme in Liver and Kidney. Datip 
Eraser Harris {Bio-Chtm. 1910, 5, 143 — 160). — A full account 
trf a research previously published (this voi., ii, 324), W. D. H. 

'^Heat Production of Muscle. A. V. Hill (J. Phyeiol, 1910, 
^,;389 — 403). — The heat production during the twitch of a frog’s 
inuBoIe lasts a very short time normally j if it lasts longer (several 
Q^utes), contracture " is present. Normal saline solution increases 
tone,” but if the amount of contraction is the same as in the 
ibsence of the increased tone, heat production is decreased. The view 
ts advanced that the heart is analogous to a muscle stimulated at 
^gnlar intervals j if this is so, the tonic condition of the heart involves 
1^ less energy breakdown than the condition in which the heart 
complete diastole. ^ 


I .'J^^Beiationsbip between Muscular Rigor and Protein 
Goagulation ; Chemical Stimulation of Muscle. I. Ernst Bossi 
BiU.y 1910, 64, 299— 328).— After the action of ammonia 
the fxx^s j^eletal muscles lose tho capacity to undergo rigor under 
tM^ffnen^oif chloroform and ether. Ammonia, however, has no 
Mnence^^blied subsequent to the rigor produced by chloroform or 
diSerences in tlw action of ammonia are noted in 
^£noentration and temperature. In the ^ly st^e of 
■, «md ammonia rigor, the muscle recovers its irritability on 
u of the re^nt. In later stages this is not so. In hyper- 
chloride eolution the sensitiveness of muscle to chlort^rm 
life i increased ; in isotonic sucrose solution it 

• . 5?. P. 


JHSind 9 

BP^^'Rlpf^ ChenUy lmM 

^•^'i9l<S 7,'xxi).— Fresh dog’^uscle.and dog’s bl<^ 
1— 6 mg: and 1 jQg. oicmiinine. The Ti6| 
^isriBOs m muscle tissue is slqf^i^Bd. W> I)»H. ^ 
,„ ., ... ., -V;' "■ ' ^'.^r:'.,...:M 

^.Ph^l^hio'riiB in Beef. 0. K. Feancis and Ferbt F. Tsowbbi^ 
Chm-, 1910, 7, 481— 501).— Any method which inraly^ 
Wticg of the Bolution before precipitation of inorganic phosphoi^ 
gives incorrect results, as organic compounds are converted int<; 
Inorganic by beat. From 52 to 65% of the total phosphorus in 0 (^ 
water esti^s of beef is in the organic form ; this may be rednced!j]^ 
from 9 to 20% by heating to 70*^. The round of beef contain^ mosy 
‘phosphorus soluble in cold water than any other cut. It is fouild 
chiefly in the muscular and connective tii^ues ; the fat coatEdns.J>\^f 
little. The flesh of a thin animal contains more soluble phosphoruoi 
than that of a fat animal. W. B. 

V"' 

f Purine Enzymes of Guinea Pig and Babbit. PhuJj 
'H." iMiTCHELL (Proc. Atner. Soc. BioL Chtm.^ 1909 ; J. Bi<^. 

^910, 7, si). — The purine enzymes in the two animals are the same, 
this suggests the possibility that the relationship of species may b( 
indicated by the distribution of these enzymes. W. B. H. 

% . ^ 
Colon.* Change in the leopod, Jjigia oceanica. John Tir 
(Proc, physiM. Soo,y 1910, s! — xU; J. Phyexoty 40). — The colour change 
In the surface of this animal are due to cbromatophores, but tbeh 
stimulation by light is indirect, the eye being the recseptor organ, ‘ 

W. B. H)' 


Manganese in Fresh-water Mussels. Harold 0. Bradlbi 
(P roc, Amer, Soc. Biol. Cktinn.., 1909 j J. Biol. CAm,, 1910,- -7 
xxxvi — xxxvii). — Manganese can be detected in most of the organs el 
the fresh-water mussel, and is most abundant in the gills and rnantf^ 
The ^gs and embryo also contain it. The source of the element 
food of the animals, crenotbrix and diatoms, which are able to CM 
ceotrate manganese from its very dilute solution in the water. - B 
Jakes where the water is very pure, neither crenotbrix nosynuKC^ 
are found. The manganese probatbly has a respiratory functiSih^ 
tissues and blood of these lamellibranchs. W, B. 

i The Behaviour of Nucleic Acid in the Cleavage of the 
urohjn’e Egg, Esnst Masisg {ZeiUch, physiol. Chrni., 1910,*$? 
161—173). — The nucleic acid in the fertilised egg of the eea-urchu 
!^s not increase as cell division goes on ; although the mass o^Ur 
huolel may he increased a hundred fold, the amount of nucleic a<M;i 
hard], raised at all. Nucleic acid and the chromatin of hiBfolo|ist 
cannot, therefore, be identical. . W- D-.ff. 

r b Benc^ome' Protein Produced from Osheo-albumi^' 
'JifJoB jossSBiooK (Proc. Ainer. Soc. Biol. Chm.> 1909 ; ^ ^loi 



he Presence of Insoluble Salts of Caloinm (Oxalate and 
'bsphate) in Renal Calculi in Large Amount in a Pre- 
ponderating Number of Cases, and the Bearing of this 
Finding on Calcium Metabolism in Gout and Allied Oon- 
Sitions. W. W. Mackaesll, Benjamin Mooee, and W. Tbelwail 
Ihomas ( Bio .- Chem . J., 1910, 6, 161 — 180).— Analyses of a numher of 
ra«il calenli are given which bear ont the statement contained in the 
title. There is no hope of dissolving such stones by lessening the 
rtkalinity of the blood, for even when powdered they dissolve very 
pSwIy even in 1 in 4 hydrochloric acid. Anti-acid treatment, however 
as is employed in gout, would probably lead to more rapid growth 
^uch calculi. W. D. H, 

Elimination of Nitrogenous Waste during Renal Excretion 
m the Starving Subject. Relation of this Elimination to 
that of Water, the Vehicle for Urinary Excreta. Inde- 
pendence of the Two Phenomena. Auguste Chauveau and Cu. 
pONTEjEAN {Campt. rend., 1910, 150, 1647 — 1652. Compare Hid,, 
*«8).-A eeries of experiments were carried out on dogs in a state of 
starvation. The urine was measured at regular intervals, and the 
total nitrogen estimated. At the commencement of the last period in 
fach series, a considerable bulk of water was introduced into the 
lystem through the stornach or per rectum. No definite proportionality 
was observed between the volume of water eliminated end the emount 
of nitrogen. The authors consider that variations in the amount of 
mine excreted do not seriously affect the conclusions to be drawn from 
metabolism experiments. Even in experiments of short duration, the 
renal excretion of nitrogenous material remains a trustworthy index of 
the extent of protein degradation. W. 0. W. 

r! Qlycuronic Acid and Ethereal Sulphates in Homan Urine. 
Gael Tolikss {ZeiUch. phytiol.Chem., 1910, 67, 138— 154).— A healthy 
man ^jpetes as a rnle-twicn as muijji giycuronic acid as ethereal sul- 
phates ’(0'35 ; 0'18 gram), but the former substance may rise con- 
^erably without being a pathologioal sign. Indole given by the mouth 
hnites mainly with sulphuric acid, phenol with giycuronic acid. The 
kwo, substances, as a rule, rise and fall together, usually but not always 
proportionally to the amount of intestinal putrefaction. In peritonitis 
End enteritis there is a marked increase in both. The same is‘ true ia 
ctekbl poisoning. W. D. H. 

I The Urine in Eclampsia. Lyhah B. Stookey (Proe. dnwr. Soe. 

1909; Chm., 1910, 7, l).^In eclamptic urine 

(ftvis'b&ee) the urea nntogen is low; the ammonia nitrogen and mono- 
nitrogen are both high, ^here was also a positive H'- 
inethjtoinoben^i ‘ 


^inobenq^ebyde reaction. Washing out' tte * 



rtion^iid a low pirJ^S^Iw^^iMsened tHese pecu- 

Unties' aS^i3aa''tlie clinical signs. lii 'Wo* cases a similar result 
fallowed thSi^^niatiation of iodides and thyroid. W. D. H. 

; On the- So-oalled Thermo-aolnble Protein of Bence-Jones. ■ 
JA, Oheistu^s, Aims GiBAan, and C. Thomas (/. Pham. OAtm., 1910^ 
[vii]. Ij 682-^85), — The urine of a patient suffering from albumiriuria 
was Bjaminsd several times during some months. The urine constantly 'I 
gave the Bende-Jones reaction, but the earlier s^imens when half^ 
saturated with sodium chloride did not lose their thermo-solubility-S 
entirely, whilst in later specimens similar treatment caused the thermo-|J 
solubility to disappear completely. Dextrose, biliary pigments, ai^ 
urobilin were absent, tfnder the microscope, numerous graDul4r| 
hyaline cylinders were observed as well as epithelial cells of rCnall 
origin. A litre of the urine contained 2'61 grams of serin and 0'08 grant t 
of globulin. The results confirm Grimbert’s opinion that the Behes-| 
Jones reaction is not that of a specific protein, but is given by rnanj;! 
of these substances (compare Abstr., 1908, ii, 212; Qascard and* 
Devalmont, tiiid., ii, 519). T. A. H. 

A Case of Aloaptonuria. A. Ravold and William H. WabbSS, 
{J.Biol. Chm., 1910, 7,465 — 480). — A case of this comparatively rare '’ 
condition is described with full clinical details. The analysis of the;) 
urine, inclodifig the separation and identification of honvogentisio acid,' 
is also desjritod in full. No now feature of importance appears to be 
noted. W. D. H. 

The Behaviour of y-Aminophenylalanine in AloaptonnriA i 
Leou Blom (Zeitsch. physiol. Ghem., 1910, 87, 192 — 193).— 
Abderhalden and Massini (this vol., ii, 638) found that p-amino-, 
tyrosine increases the excretion of homogentisic acid in aloaptonuria, 
or rather that the reducing power of the urine is increased. In the 
present research, p-aminophenylalanine was given to one of these' 
patients; there was a small rise in the homogentisic acid of the urinei.i 
but it is too small to indicate with certainty' the transformation of one' 
substance into the other. W. D. Bi. ; 

The Amount of Cholesterol and Cholesterol Esters in the 
Normal and Atheromatous Aorta. Adolf Windaus iJZeUKh, 
physiol. Chm., 1910, 67, 174 — 176). — The amount of free cholesterol ; 
and still more so that of cholesterol osters is increased in atheromatous 
as compared with normal aorta. • 

TheTigures given are : I 

Free cholesterol Cholesterol as ester. ' 

1. Normal aorta 0'119% 0*047% 

2. ' 0-108% , 0'082% 

8. Atheromatous aorta... 0'741% 1*053% 

4. „ „ ... 0-673% 0*792% 

W. D. H. 

Laotio Acid ia Diabetes. John H. Ryffbl (Proe. physiol. Sac., 
1910, li— liii J. Physiol., 40).— One hundred tu^two^|iimdmd and fifty 



urine are ' ^rbonate, 

I extracted with atcohio). The exJraCT ta evaporated to 
!^»yrup, and strongly acidified with phosphorfc abid. The ether 
Stable acids are then transferred to dilute sodium carbonate solution 
fcy shaking ether alternately with the syrup and sodium carbonate 
Motion. This solution is then evaporated to dryness, and the lactic 
sacid in it estimated by the author’s distillation method. The normal 
■excretion of lactic acid is less than 0'02 gram per diem. In diabetes 
it rises to 0 05— 0'6. After an abundant meal of carbohydrates, the 
lactic acid rises to five times the normal amount. In both cases the 
lactic acid therefore probably ' originates from a partial conveision of 
the sugar of the blood ioto the acid. Lactates given by the mouth 
increase the lactic acid in the urine ; the retention of, and presumably 
the ability to use, lactic acid is not much less in the diabetic than in the 
normal person. hi- 

Deterioration of Diphtheria Antitoxin. Edwin J. Baszuaf 
(Proe. Amtr. Soc. Biol. Chtm., 1909 ; /. Biol. Ohm., 1910, 7, xlv-xlvi). 
.—The amount of deterioration was detcrinined under various con- 
ditions ; the deterioration of antitoxic citrated plasma was extremely 
low, even at room temperature. h,V. D, H, 


- Gastrotoxin and the Healing of Qastrotoxio Dicers, 
Cbaw-es Bolion, (/. Path. Bad., 1910, 14, 418 — 431).— Gastrotoxio i, 
■ serum may be obtained by imiuunising animals (rabbits) wHh rabbits’ 
i-gastric cells. The ulcers produced are due to self-digestion. They 
I heal in a few weeks whatever the acidity of the juice may be, A 
s-sloughing ulcor lowers the acidity, but during healing the acidity is 
-■normal, Hyperacidity occasionally occurs. 

IF the stomach movements are normal, neither Laculus pyodjamm 
nor B. coli communis ate able to delay tho healing process.^^ ^ 


CeU-Proliferation. Charles Poweu, White (/. -Sacf., 1919, 

14 150 462) — Aseptic abscesses formed by the subcutaneous 

'injection of turpentine or higher fatty acids become lined with squamous 
epithelium ; the same is true for injections into the mammary gland, 
.' but an epithelial lining does not form unless the ulcers come into 
contact with epithelium. The endothelium in the neighbourhood also 
proliferates, and this is regarded as a phagocytic reaction, the 
ex^riments do not afford any evidence in favour of a direcUormrfive 
drritaut. 


■- -Physiological Action of the parous Add Contatod^^ 

- White Wines. Jean Gadteelet {Ann. palsif., 191U, d, 2 -o -o / 
—The results are recorded of a considerable number of eipenmen s i 
fwhich/i»g8,.and men received food and wine containing sulphurous 
acid -Athe administra^ of the latter was continuous for some len^ 
of t& jJtOTthe Bub^ had been kept under observation during 
fcS^aa'od. The investigation was 

(K)Dcla8ioDy arrived at from a coDsjderation of 
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.obs«rv6(f, acid, in quinfities ap to 4U0 mg. per litre" 

of wine, jsTnOt injunoua to health, even when one-fourth of the 
. quantity of* acid juat mentioned is present in the free state in the 
■wine. W. P. S, 

AneeathOtics. Augustus D. Wallrb, F, W. Hewitt, and Sib 
FaE»BBicK Tebtes (Brii. Assoc. Report.^ 1909, 29® — 315). — The re^rt 
deals with the Soutine Use of a Mixture of Chloroform and Kther 
[with Joseph Blumpkld], a description of the Chloroform Balance,* 
the Physiological Effects of Mixed Anaesthetics, the Comparative 
Action on Isolated Muscle of Alcohol, Ether, and Chloroform, thfM 
Percentage of Chloroform in the Blood of Anaesthetised Animals and oli 
Man under Various Conditions [with John A. Gardner and BuCKr 
master], and the Comparative Power of Chloroform, Ether, and;; 
Alcohol gauged by Intravenous Injection [with W. L. Symes]. - 

E. H. ^ 

Products of the Decomposition of Chloroform in the 
Organism. Maurice Niccoux(CoBip(. rend., 1010, 150, 1777—1778. 
Compare this vol., ii, 637).— Desgrez has signallised the decomposi": 
tion of chloroform into carbon monoxide and water under the influence 
of aqueous alkalis (Abstr., 1898, i, 16C ; ii, 530). This decomposition; 
proceeds rapidly when chloroform and sodium hydroxide are present 
in aqueou solution in the same concentration as they 6ccur in blood 
during anaesthesia. It has been shown by experiments on dogs that 
the same reaction occurs in blood. No formates were detected in the 
urine during ansesthesia. W. 0. W. 

Physiological Action of Choline. Lafayette B. Mendel and 
Frank P. UwDEBniLL {Zentr. Physiol., 1910, 24, 251— 253).— The 
greatest possible care was taken in the preparation of choline in a 
state of purity. The uniform result inanmstbetised, but not curarised, 
cats of intravenous injection was a temporary fall of blood-pressure, 
which does not occur after atropinisation. The original statements 
of Halliburton and Mott are thus cootiraied. The contrary results 
described by Modrakowski could not be repeated (compare Abder- 
halden and Muller, this vol, ii, 530). W. D. H. ^ 

Caffeine Glycosuria. Wjlliaji Salant and G. W. Kni^t 
{Proc. Ai/ier. Soc. Biol. Chem., 1909 ; /. Biol. Chem., 1910, 7, lu—liii).— 
In rabbits, glycosuria follows administration of caffeine within two or - 
three hours, and lasts several, but not more than twenty -four, hours. 
The dose required is larger when given by the idbuth. The effective 
doM is smaller when the diet is rich in carbohydrates, or when calcium 
chloride is also injected. Calcium chloride in itself produces no 
glycosuria. Similar experiments on dogs gave negative results 

W. D. E. 

^fl-rdio-vaecular Action of Green Coffee Compared with 
^at of Corpesponding Doeee of Caffeine. V. Pachon and Em. 

{Coaipt. rsn<l.t 1910, 160, 1703— 1705).— The authors have 




the pl^'Sioh^cfti Mtio& of' es'-e^tn^ of||^^*cotee, in 
i enzyme hea been destroyed- by : a!eohd./'*f?^Uh does 
[Venous injectifjn caused marked loweriog ot- the bl^-preasure 
' ' by a gradual rise, and a diminution in the 'Votnsie of the 
ley. The administration of atrojnne did not infinehce these 
iptoms. Corresponding doses of pore caffeine produoed no apparent 

W. 0. % 

The Pr^ence in Ergot and Physiological Activity of 
^jj-lminazoylethylamine, Gborok Barger and Henry H, Dale 
y{froe. pkyUol. Soc.f 1910, xxxviii — ^xl ; J. I^kysiol., 40).— The specific 
{'^tion on the cat’s uterus produced by ergot is due to a base which 
identified with /S^iminazoytetbylamine. This originates from 
^istidine by the splitting off of carboo dioxide. W. D, H. 

KjALCtion of Peptone Intravenously Injected in the Guinea Pig. 

Busul and R. Kraus {Zentr. Phy8i(d., 1910, 2^, 258—261).— 
UPeptooe injection is toxic to the guinea-pig, the most marked result 
^heing spasm of the bronchial muscles. In dogs the effect is mainly 
alparal^s of the smooth muscles, especially in the abdominal 
Sympathetic area. The bronchial muscles are innervated by the vagus. 

symptoms in the guinea pig oie extremely similar to those seen in 
l^anaphylaxis. W. D. H. 

^ v The Effect of Inanition and of Various Diets on the 
^i^eistanoe of Animals to Certain Poisons. Reid Hunt {Pm. 
fewer. Soc. Biol Cta., 1909 j J. Biol. Chem., 1910, 7, xxis— xxx).— 
K^rked variations occur in the resistance of mice, rats, guinea pigs, and 
feogs -when fed on different diets, the poisons being morphine, cocaine, 
feand acetonitrile. In extreme cases, the lethal dose was raised thirty 
Simea. These results are not due to the proportion of fats, carbo- 
^'bydrates, and proteins, but to specific effects of the foods. In one case, 
feor example (the increased resistance of mice fed on oatmeal to aceto- 
nitrile), the effect seems to be due to the stimulation of growth in the 
Sthyroid which is produced by some substance in oatmeal. In some 
peases a restricted diet increased resistance. W, B. H. 

R- PoiBons and Enzymes. Hubert W. ByWATEBS and Auous™ 
{Froc. physioL Soc., 1910, zlv — xlviij J. Fkyml., ^0).~ 


fiMfwggestion has been made that tbe effect of certain alkaloids on 
S muscle may be due to their action on enzymes. Aconitine, however, 
found tb have no action on ptyalin, ^d only a alight reta^g 
^^Wtion on invertase. ^ W. D. H. 

if- Serological Studies by means of the " Optical Method/' S. 
gfRifiT. ABDERHAtDEN and LuDWio PiNCUBSonN {Zeitsc/i. physiol 
4 ISli QQi 8S— 105).— The authors have investigated the action of a 
^ laigi number of toxins (diphtheria-, pyocyanaee-, ricin-, cobm-toaQi 
If f varioiw sera, both norm^ and from animals undergoing 

Juamw&ii^Fon different peptones, with the object of deterroining 
'Au a*4iTi5y of fennents. The changes of rotation were measured, aDi 
'the ^plotted on thlrty-eeven plates. S, B, ». 




Vegetable Physiology and Agriculture. 


The Various Species of Bacteria and other ; 

Micro-organisms in Atmospheres Enriched with Oxygen. 
Benjami* Mooes and E. Stekhoose Wiliiaks {Bio.-Chem. 1910, y 
g 181^187). — ^Twenty-six varieties of organism were sabjeoted io| 
experiment ; two of them, namely, those of tuberculosis and plague,^ 
stand out prominently as oxyphobic; the Staphi/lococous gBOwthe *w^ f. 
also adversely affecteti by increase of oxygen. The tubercle bacil^ug^ 
was killed by three weeks’ exposure to a higher percentage of oxygeft^;^ 
The bacillus of plague was not killed by a few days' exposure to anj 
oxygen percentage of from 60 to 90, but growth was arrested ; longer lf 
times were not tried. W. D. H. • | 

Utilisation of Amino-acids and Polypeptones by the^ 
Tubercle Bacillus. William F. Koelkeb and B. W. Hammhb ; 
{Proc.Ainir. Soe. BioL Chem., 1909 ; J. Bid. 1910, 7,li — 

Various amino-acid were added to the culture medium ; there seed^l 
to he a difference in the behaviour of the homologous and the methyl-j 
substituted amino-acids ; thu,*! glycinoand alanine aro favourable to thej 
growth of the tubercle bacillus; aminotsobutyric ac|d, valine, and^^ 
•leucine g.v^no growth. The investigation with polypeptides is to;;^ 
be continued. W. B. H. 


Chemical Reactions Occurring during Alcoholic Pennenta-""^ 
tion. IV. Eduaed Buchnbe and Jakod MKisBNnEiMER {Ber., 1910, | 
43, 1773—1795. Compare Abstr., 1904, ii, 199; 1905, ii, 2r4;| 
1906, ii, 790). — Lactic acid has been regarded as an intermediate'! 
product of alcoholic fermentation, partly owing to its appearaucef 
during fermentation with pressed yeast-juice. It was shown by^ 
Pasteur originally, and the fact has repeatedly been confirmed since ;1 
that lactic acid is never produced during fermentation* with a pure! 
living yeast, ' • ’I 

As the result of a systematic and careful study of the behaviour of !; 
lactic acid towards living yeast, it is now shown that it is neither| 
fermented nor produced during fermentation (compare Slator, lVans.y| 
1906, 89, 141 ; 1908, 93, 231). Accordingly, the hypothesis tha^ 
lactic acid is an intermediate product of fermentation is a^^ndoned. 

Methylglyoxal is not fermented either by living ytfast or pressed*^ 
yeast juice, neither can its formation be detected ^uriog the fermehta-;;^ 
tion of sugar. Pure glyceraldehyde is slowly fermented by yeast tb 
the extent of 10 — 25%. W. Ijob(^«tocA. El^ochem.i 1907, 13, 511) 

was unable to detect it as a product of fermentation. Dihydioxy- 
acetone (compare Bertrand, Abstr., 1904, ii, 760) is fermented by 
pressed yeast juice in presence of sodium chloride to the extent of 
80—90%. With living yeast, about 50% was femented S twenty-four 
hours.'^^ Boyron-Jensen (Abstr., 1909, ii, 172) claims to have detected 
the forpiation of dihydroxyacetone during fermehtati^, The hypo* > 



lamM’ttattfdib'WftmgaweffMi _ 

Bte'prodiwt of ferdStotion. ' T ' S' 

ffiycerol is produced during fermentation with pressed yeast juice at 
^st of the dextrose fermented, and is not formed frte proteins or 
mfeih suhstances (compare Ehrlich, Siodum. ZeUtch., 1909, 18, 423). 
i^thjlideneoxjformate is not fermented by preBsed yeast juice, A. 
Similar negative rdsult is obtained with a-gluooheptota. 
f Sterilised 10% dextrose solution, preserved at the ordinary tempera- . 
Iture for five years in sealed tubes, was found to have remained 
i^tinchanged. A. 

- ' - Formation of Acraldehyde in Bitter Wines. E. Voiseket 
Wompt.nmd,., 1910, 160, 1614— 1616).— Acraldehyde gives a hluish- 
, green coloration with a solution of albumin containing hydrochloric 
land nitrous acids (Abstr., 1905, ii, 69 ; this vol., ii, 466). By applying 
Sthk test, with others, acraldehyde has been detected in the distillate 
ffrom bitter wines, and shown to be absent in that from normal wine. 
l‘’^ho aldehyde appears to he formed from the glycerol of wine, since it 
lie produced when the bacteria causing hittcrness are cultivated in an 
artificial medium containing 1% of glycerol. W. 0. W. 

t. 

The Production of Volatile Patty Acids and Esters in 
icheddar Cheese, and their Belation to the Development of 
flavour. S. K. Suzuki, E. G. Hastings, and Edwin B. Hart (/. Bid. 
Wchem., 1910, 7i 431— 408).— Lactose disappears from Cheddar cheese 
~^in from three to six days ; the lactic acid increases, and this increape 
f after the disappearance of the lactose is probably of protein origin. 
^'.The usual form of lactic acid is racemic. However, lactose solutions 
I inoculated' with B. lactis acidi produce the active acid, or when 
• inoculated with a piece of the cheese a mixture of active and inactive 
■*,acids is produced. No enzyme capable of producing lactic or volatile 
fatty acids from lactose cotihl be isolated. Certain organisms in lactose 
^ solutions yield not lactic, but volatile fatty acids instead , the latter 
'-"are also formed in the ripening of the cheese after lactose has dis- 
*7 appeared ; acetic, propionic, butyric, hexoic, but not valeric, acid were 
.found. Formic acid was only found at the five and a-half months' 
... stage. The principal sources of acetic and propionic acids are probably 
I’’ lactates; traces may come from protein or glycerol. The butyric and 
r hexoic acids come from fats and proteins. The distill.ite ('■ flavour 
Z. solution) contained alcohols and esters ; in mild cheeses these were 
■ mainly ethyl alcohol and ethyl acetate ; in pungent, cheeses mainly 
ethyl estoriof hexoic and butyric acids. Succinic acid was also 
identified.# 

‘ iDflaiiioe of Humus on the Decomposition of Urea. Habaii) 
E. CirwsTENSEH (Cenlr. BaM. Par., 1910, ii, 27, 336 - 363 ),-Add.tion 
‘ of a small amount of soil extract to a solution of urea containiog tbs 
*n8ual minerals failed to indu^ a production of ammonia, whilst we 
further addition of a little potassium humate soon caused a vigorous 

K hhration of ammonia from the urea, Artilicial humic acid rom 
iprose has a similar effect. Dextrose and various other non- 
itiwfcnous carbon compounds give rise to ammonia production wnc 
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ai3dy bacterid Witiipure cultivations tfiese 

guljgtai^ptf^ith tlie exception of calMum lactate) are only very,^ 
slightly if at all, 

Asparagi?.^’ and especially peptone, indace a vigorous produc-" 
tlon of itii^dtiia when added to pure cultures of nrea bacteria contain- 
ing urea. • « 

Solutions of urea containing no other carbon coiapound are readily 
li decomposed with production of ammonia when inoculated from a; 
fermented humin-urea solution. N. H. J. M. : 

Action of Ultra-violet Raya on (I) Certain Solutions Used 
in Pharmacy ; (II) Certain Patty Substances, G-luoosidee, 
Alkaloids, and Phenols. ANDRfe Lesueb {J. Pharm. Ckim.^ 1910^ 
[vii], 1, 669 — 575, 575 — 576). — The object of this work was primarily - 
to ascertain whether the sterilising action of ultra-violet rays could be" 
used in rendering medicinal preparations, particularly those used for 
injection subcutaneously or otherwise, aseptic. Twenty-four different^ 
liquids were exposed during one to five minutes or fifteen to thirty 
minutes to the light emitted by a Cooper-Hewitt mercury lamp. The 
permeability to the rays was observed by their effect on sensitised 
paper after passing through the solution under observation. In most 
cases the permeability was comparable to that of water, but for 
solutions of atoxyl, caffeine, eserine salicylate, a;;(?moTpbine hydro- 
chloride, geotiopicrin, or olive oil it was from 1/10 to l/5th that* 
in wate . With solutions of mercuric iodide (in Sodium iodide), 
quinine dih^rochloride, or quinine disulphate, it was practically nil. 

Certain of the solutions showed some change, thus silver nitrate, 
eserine salicylate, ayomorphine hydrochloride, and atoxyl all became 
coloured after five minutes’ exposure, whilst morphine hydrochloride, 
arbutin, and guaiacyl cacodylate developed colour after an exposure of 
from fifteen to thirty minutes. Olive oil was decolorised after 
illumination during thirty minutes, but there was no marked change 
in the constants of the oil. 

A solution of aucubin coDlaining Bacleriuin coli was completely 
sterilised in thirty seconds, but a .similar preparation of gentio- 
picrin was not completely sterilised after thirty minutes’ exposure. 

In a second series of experiments, it was found that olive oil became 
acid after exposure during one hour, and that aucubin and gentio- 
picrin were decomposed and yielded reducing products after three 
hours. 

Arbutin became very much coloured after three hours’ illumination, 
due to formation of quinol and oxidation of this. ITethylarbutin 
behaved similarly, but required longer exposure before coloration 
occurred. Quinol became coloured in five minutes, but methylquinol 
only after thirty minutes, and the solutions were then less permeable 
to the rays. Cocaine hydrochloride and pilocarpine hydrochloride did 
not appear to be affected appreciably even after three and a-halff 
hours, although the latter became slightly coloured. T. A. H. 

Selective Antiseptic Action^ of Copper Salts. Alfred 
Springsb {Proc. Amer. Soc. Biol. Gham., 1909; J. Biol. Chem.j 
1910, 7, xxxi — xxxii), — Copper salts are highly selective, being most 
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^ Oompoeilion -Of the B^eds of Cultivated- Plants • . , -WMST 
^hulze (jEj<Mirfi^ K«'suoAs*>y(ai., 1910, 73, 35— 170).— Besulte of 
analyses of seeds of^ various planks, includiog determinations of 
the proteins and other nitrogenous substances, constituents of ether 
i^xtraota, soluble and .insoluble carbohydrates, phosphorus compounds, 
ud asb constituents. 

^ !]rhe qualitative methods employed are described. N. H. J. M. 

3^' 

xOhemioal Organisation of a Typical Fruit. Albert E, 
Vinson {Proc. Amer. Soc, Piol. CAem., 1909 j J, Biol. CAsm., 1910, 
3^:3^ xli). — Unripe dates of the invert sugar type contain high 
percentages of sucrose so long as the fruit remains intact. The fresh 
luieo also contains appreciable amounts of sucrose, but this is rapidly 
hydrolysed to invert sugar in the pr^ence of the pulp ; this is due to 
the fact that when the tissues are crushed the intracellular invertase 
pomes into contact with the sucrose. When filtered, the diastase 
remains with the pulp, but as the pressure employed during filtration 
is increased, larger quantities of soluble nitrogenous cell constituents 
make their way into the filtrate. J. J. S. 

l^-llatio of Plant Nutrients as Affected by Harmful Soil 
Compounds. Oswald Schreiner and J. J. Skinner (Proc. Atm. 
)Soc. Biol. Chem., 1909; J. Biol. Chem., 1910, 7, xxxiii— xxxiv).- 
As the result of numerous experiments made by growing plants with 
yarying amounts of phosphate, nitrate, and potassium fertilisers, both 
in, the presence and absence of dihydroxystearic acid, it has been 
proved that the dihydroxy-acid greatly inhibits the plant growth, and 
that the effect is most marked where the ratios of the three fertilisers 
|kre least suited for growth. It is less harmful when the fertiliser is 
vsainly nitrogenous than when mainly phosphatic or potassic, and, the 
i|ffect is also associated with a higher nitrogen removal. 
i The amounts of potassium and phosphate removed were less in the 
^esence of the dihydroxy-acid. J* d- 

V'The Mechanism of the Oxidation of Sugar in Plant 
Seepiration. S. Kostytschbff {Zeitscit. physiol. Ch4m„ 1910, 67, 
|jl6— 137. Compare Abstr., 1909, i. 84, 173).— The readily oxidisable 
Inleiinediate products formed during alcoholic fermentation can 
^lu^uce large quantities of carbon dioxide when treated with hydroma 
Jjeruxide and a ferrous salt. This was proved by using solutions which 
been fermented by means of ”hefanol,*’ and were quite frw 
-Ui^t^md^dextrose. As dextrose itself is readily oxidised hj 
peroxide and ferrous s^ts, it cannot be definitely stated, ^ 
the^lMto of the above exponents, that zymase facilitates tie 
bf flugar. The same inlermediate products also yield large 
dioxide in t^e presence of hydrogen jyiroxide m 





dofe^hot yield carbotfj 
oinidittone, and Ab intermediate products do bpi 
iiw^Vith hydrogen peroxide alOnei,* The preparatione| 
contain catalase, and the addition of bydrogeil 
perolidet^tnt merely destroys the catalase, but also the peroxydaae p 
the effects of the catalase are, however, largely negatived by the. 
addition of potassium phosphate. ^ 

i This is the first case in which carbon dio^de has been obtunec^ 
from vegetable products by means of vegetable oxidising ferments. .. J 
The following scheme gives the main piocesses in the case’ op 
sugar respiration : 


Piiuiary processes : 


Sugars 

i 

Intermediate 
products of alcoholic 
fermentation 


Secondary processes : Alcohol and 

• carbon dioxide 


Atmospheric oxygen 

4 ' 

Oxydases 

PcToxydases 


Carbon dioxide and 
water 


(compare Palladin, Abstr., 1909, ii, 511). The poroxjdase function-; 
ates as an inductor, and not as a catalyst. J. J. S. }■ 


OoncTi^nt Oxidising and Reducing Power of Roots. 
Oswald rJcAeinee and Michael X. Sullivan {Froc. Jmer . Soc, Biol. 
Chem., 1909; /. Biol. Chem., 1910, 7, xxxii— xsxiii).— The roots of 
growing plants (such as wheat) can oxidise a*naphthylamine, benzidine^: 
phenolphthalein, aloin, etc., and the oxidation is the most marked 
where the growth is greatest. Wheat roots grown in a solution 
sodium selenite neutralised by hydrochloric acid, reduce the selenite^' 
producing a pink deposit of selenium on the root ; the reaction is mos^ 
marked where the growth is vigorous. Roots killed by immersion in- 
jboiliug water show no reducing action, and no reduction takes place 
I an alkaline selenite solution. In the main, with increased oxidimn^ 

1 ' power, there is an increase in the reduction, whilst certain concen^ 
trations of potassium iodide retard oxidation, but either increase thd 
reduction or have no effect. J. J. S. « 


AnseBthetlcB and Laurel Leaves. Augustus D. Waller ( Brq ^ 
physiol. iSoc., 1910, xlix — li ; J. F/tpswl., 40). — In chloroform vapoiU 
there is the. greatest evolution of hydrogen cyanide, in ether less, in 
alcohol less still ; in water there is none. The decline in electrical 
response follows the same order, being greatest in chloroform ; in water 
there is no response. The evolution of the poison is a post mortem 
sign, and the enzyme that produces it may remain active for dajns in 
spite of the anresthetic which kills the protoplasm. , W. D. ff. : 


UtiliBation of Tricalcium Fhoepbate by {^biferoos 
Plante. Oiko Ravenna and M. ZIuorani (Bied. ^tnlr., 1910, 39, 
196^ — 496 ; from Staz. eper. ajrror. 1909, 42, 389). — Pot exp^- 
pients ^ ^whi^ mustard, vetches, and oats were grown in^ 



niarittWd wuh mono- and tn-cdraam prapnatty^J^Twy in addition 
to ither salte. In the cage of mtieta^'the fra^h: pt«i^ was almost 
&e'Hime with triMilcium phosphate as with the monocaloium salt, whilst 
ffilh vetches, and especially oats, there was less fresh produce with 
Iricalcium phosphate. The dry matter results show that the greatest 
liffereDce was with' mustard, whilst the percenti^eB of ash in the dry 
matter and of phosphoric acid in the ash were, like the fresh produce, 
almost the same withgthe two manures in the case of mustard, but 
distinctly lower as regards ash, and very much bwer as regards 
phosphoric acid, with vetches and oats grown with tricalcium as 
compared with monocalcium phosphate. N. H. J. M. 

tlThe Action of Potassium Salts on the Formation of 
Sucrose in Seeds. 0. de Plato ^ ntr ., 1910, i, 1623; 

f roi^ 5ta3. sper. agraT. itol.y 1910, 43, 97 104). The author 
exiJlRned peas grown on different soils, and found that those coming 
from soils rich in calcium and potassium compounds contained iu 
comparison with others from soils deficient in these constituents more 
carbohydrate, particularly sucrose, more potassium, calcium, and 
magnesium, hut less nitrogenous substance. It appears that potassium 
favourably influences the production of carbohydrate, magnesium its 
transportation and storage in the seed, and calcium the formation oE 
salts of organic acids. These are the three chief factors determining 
the high proportion of sugar in peas. E. J. R. 

;. Presence of a Gluooside in the Leaves of the Pear Tree 
land its Extraction, ^mile Boorquklot and Mile, A. Fichtenholz 
,{C<mpL rend., 1910, 151, 81—84. Compare Riviilre, Ahstr., 1904, 

ii, 583). Pear tree leaves contain aglucoside which is easily extracted 

■by ethyl acetate, the yield amounting to 1-2— 1 ’4%. The substance 
Jhas m. p. 194—195°, [a]„- 60-38°; it undergoes hydrolysis by 
iemulsioDt forming quinol, and is probably identical with arbiitin. 

W, 0. W. 

The Preparation of Adenine from Beet Sugar Residues. 
-ITawi. ANnRT.iK iZeitech. Zuekerind. Bdhm., 1910 , 34, 567 569).— I'o 
1 part of the residues is added 2 of water and O'l of copper sulphate, 

■ after an hour’s boiling, 0'03 of sodium hydroxide, and then the whole 
is boiled for half on hour. The precipitate, separated by filtration 
through linen, is decomposed by hydrogen sulphide in presence ot 
barium hydroxide (0-2-0-3 part for every 1 part of precipitate)_ 
After filterii^ the clear liquid is saturated with carbon dioxide and 
syrup, when adenine separates out. Whether ademne 
i exists in the residues or is a degradation product of nuclein is 

m^^^iihed, but 0 05% of pure adenine can be obtaiiied^from^the 

l*resence of AUantoin in the Seeds of Datura Metel. 
fiPFtATO IChm. Zentr., 1910, i, 1622; from Staz. sper. agw- 
' fiSlO, 79— 85),— The seeds of Dmra Jfeicf, which are very 
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dmi&Vt^^P^ iahacamy conbaio tidther alkaloids nor 

,y^i; 0 aeytic:RlicoddM ; they do^ however, contain allantoin. 

J f ' E.J.B. 

Betainee which Occur in Plant Tissues. Esnst Schulze and 
3 . Tkier physiol. Chem., 1910, 67, 46 — 58).— Betaine, 

‘riffODflline, and stachydrine are the three betaines which have been 
isolated from plant tissues. They resemble another in general 
3 beiui(%l properties. The suggestion is made that they are much more 
(videly distributed than is generally thought. They are regarded as 
ffaste products (Abfallstoffe) of vegetable metabolism. 

Details for the isolation of these betaines and for their separation 
From other bases are given (compare Abstr., 1909, ii, 605): Oar©: 
is required in the separation of stachydrine and choline, as stacbydrinei-' 
hydrochloride is appreciably soluble in cold absolute alcohol (1 iu: 
12 or 13). When only small amounts of stachydrine are presenVthe 
separation is most readily effected by means of potassium tri-iodide 
in alkaline solution. Under these conditions, the choline is precipitated, 
but not the stachydrine. 

The method of separating choline chloride from free stachydrine 
by means of mercuric chloride does not always give good results. *" 

The aurichlorides are the best compounds to use for identifying 
stachydrine and trigonelline and the picrate for betaine. 

, J. J. S. 

Production of Nicotine in Tobacco Culture. Theophile 
ScHLOE 8 I^a, jun. {Gompt. rcW., 1910, 151,23 — 26). — The results of , 
experiments on a large scale are given in tabular'form, the object"^ 
of the inquiry being to ascertain the influence of cultural conditions , 
on the yield of nicotine. Close planting tend.s to diminish the yield, 
whilst the proportion of sodium nitrate used as manure has little 
influence. Diminution of the number of leaves on the plant slightly 
increases the yield when this is expressed as a percentage of the dried 
material. W. 0 . W. 

Stachydrine and Other Bases Present in Staebys Tubers 
and in Citrus Leaves. Ebkst Schulze and G. Xriee {ZeUsch. 
jihyeiol. Chem., 1910, 67, 59 — 96. Compare von Planta and Schulze, 
Abstr., 1893, i, 447, 679; Jahns, 1896, i, 712).— Full details arfr 
given for the isolation of stachydrine from the tubers of Stacky» 
iuherifera and the leaves of Citrus auranlium. In the former case the 
yield of base is 0*18% of the dry substance, and small amounts of 
arginine, choline, trigonelline, and alloxuric bases are also present;, 
together with glutamine and tyrosine. The yield from the Citrue 
leaves is much the same, and choline and aUoxuric bases are also 
present. 

The hydrochloride has m. p. 235° (decomp.), and one part dissolves in 
12*58 parts of alcohol at 18°. The euricMoride has m. p. 225° when 
rapidly heated. The platinicbloride forms a yellow, anhydrous pre- 
cipitate from alcohol, or orange-red crystals containing 2 HgO from water. 
A tiiiid form* containing 4UjO and crystallising io small aggregates, is 
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0^107°, and ithe . Trti^Afl<«»' is readily 
water; rThe methyl ester ^^hle m acid 

^^ons only; Hie »Wy2 eater ia readily hy^roIysW by potassium 

^The meeipitation of etachydrine by the addition of pbosphotungstio 
pid to an aqueous jglution of the hydrochloride of the bare is not 
a^titative, and ae much as 5% may remain in the filtrate. Similarly, 
Ptbe precipitation by means of mercuric chloride in either aquMus or 
alroholic solution is not quantitative. Stachydrine can be identified by 
^ans of its characteristic auricMoride, and by the fact that the vapours 
when the base is heated in a glass-tube give a red coloration 
l^a pine shaving moistened with hydrochloric acid. , , 

has® is recoyewd unalterdd in th© urin© after adnunistration to 

^e human system. ^ • t i. • • ■ 

g The consdtution of stachydrine as the methylbetaine of hygnc sad 

lllbstr., 1909, i, .124), has been confirmed by 

K%conver8ion of the base into hygric acid, and also by its synthesis 
^^’this acid (this vol.,i, 62). J. J. S. 

Rfi iWTiTig and Staining Tannin in Plant Tisanes. Albskt E. 
pmoH (Proc. .dmer. Soc. Biel Ohm., 1909 ; /. Bid. Ohm., 1910, 7, 
^Thft f.flnnin in vegetable cells, for instance, of dates and 
gwimmons, isfleposited and stained yellow by the va^ur of ethyl or 
1^,1 nitrite. Tto specimen can bo stained before being cat. Dor 
pbotatory purp^s a 20% solution of commercial ethyl nitrite m 
palcobol is recommended. J . . ■ 

^ <51161111081 and Myoological Studies on a Com Rot having 
^oemble Relation to the Etiology of Peljff Howakd S to 
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tban, «tc., iiuolubla iu^aUalie, but bydrolya^ 
(determined by diflere^oe). ^ E. 3. K. >|| 

' The BSddphonw of the Flat Turnip. Bdbt L. Haetvell andl 
{Proc. Amer. Soe. Biot. Chem., 1909 ; J. BvAJ 
Cham,, l|i(), 7.xi*Tiu).-T-It appears that four-fifths of the phoephorBa;! 
of flat turnips! is present as soluble compounds, and exists mainly, ad| 
inorganic phosphorus derivatives. The addition of 0-2% of hydrochloriil' 
arid to. turnip juice renders it possible, after filtration, to precipitate? 
practically aU the phosphorus by the molybdic method. J. J. S. v. 

Bate of Extraction of Plant Food Constituents from 
Phosphates of Calcium and from Loam Soil. James M. 

(/. Amer. Cham. Soe., 1910, 32, 879 — 884). — In a recent paper (Landai^ 
Mr., 1910,39, 299) on the rate of solution of two calcium phosphates^ 
and the rate of extraction of lime from a loam soil, by water saturatedr 
with carbon dioxide, Mitscherlich, Kunze, Celichowski, and Merros 
have come to the conclusion that the usual equation: dyjdt—k(A-ij)^ 
expressing the rate of solution does not accord with their data. These: 
authors Imve, however, mistaken the significance of A, which represents 
the dfccentration of the solution when final equilibrium is reached; 
They have t»ken the value of A as the total quantity of the salt which* 
was origi alw mixed with the carbonated water. The present author ! 
shows that the above equation gives good results when j 4 is given its , 
proper significance, although the phenomenon observed is not one oFj 
solution only, but also of hydrolysis. . T. .8. P. ] 


Humic Acids of Grey Sand and Brown Sandstone. Bichabd 
Hobkbskgeb (Landw. Versvchs-Stat., 1910, 73, 221 — 233. Compare 
A. Mayer, Abstr., 1905, ii, 55). — Humic acid extracted from grey eah^ 
with sodium hydroxide contained from 62'4 — 64'6% of carbon;' 
Extracts obtained with ammonia yielded humic acids containing' 
o8'6 — 59'9% of carbon. Brown sandstone was found to contain bumic 
acids with varying percentages of carbon, the higher percentages’ 
agreeing approximately with the lower percentages in humic acid from' 
grey sand. 

f. Whilst Mayer found that ferric chloride considerably reduced th% 
percentage of carbon in humicacid from grey sand (from 59 — 4CI%),tlm' 
results of numerous experiments failed to show any diminution. 

As' regards the production of brown sandstone, the results seem tor 
indicate that ferric oxide is reduced by the humic acids of the grey 
sand and dissolved as ferrous humate (not oxybumate), anifthat lower, 
down it is oxidised to ferric humate, in which process there is not only 
a change from ferrous to ferric salt, but an oxidation of the acid as, 
well, resulting in a lower percentage of carbon. It is assumed that the' 
oxidation is accomplished in part by bacteria. N. H. J. M. 



Pbhemioal Colour Reaotiona. C. Esicoaed {Phmm. Zentr.-h. 
iaiO, 51, 607— 613).— A study of the nature of colour reactiona' 
:The author summarises the results as follows, : The' value of a colour, 
reaction depends : (1) on the largest possible depth of colour in com- 
bination with purity of colour j (2) the highest eensitivenees ; (3) a 
high degree of permanency. All these conditions become of tlie 
Ipghest value in those cases where the reaction is associated with a 
.', g^T, titntivn formation of crystalline products. L. de K, 

^'^Quantitative Application of the Theory of Indicators to 
■Volumetric Analysis. Arthok A. Noyks {J. Amer. CJrnn. Hoc., 
|l910, 32, 815 — 861. Compare Abstr., 1904, ii, 512 ; 1907, ii, 389). — 
'A lengthy paper in which a quantitative development of the theory of 
Indicators in a systematie foini immediately applicable to the problems 
jof volumetric analysis is given. 

X The equilibrium relations of the two differently coloured structural 
^forms in which all indicators probably exist, and the equilibrium cou- 
ditiona under wliich auch a pair of tautomerio substances can^sbow 

- fiharply differentiated colours in acid and alkaline solution are first 
"'bussed. It is shown that, provided these conditions are fulfilled, 
^%e indicator can be treated in titrations as if it were a single acid or 
^base having anjonisation constant which, although really a function of 
cthree equilibrium constants, can be directly determined either from the 
'';colour changes exhibited by it in solutions of various bydrion con- 
?WtratioD, or by any of the other methods commonly applied, for 

example, by measurement of the conductivity of the indicator acid or 
‘ base, or by a study of the hydrolysis of its salt. 

- The equilibrium relations of indicators with reference to the end. 
point of titrations are then formulated, the end-point (determined so 

‘^as to correspond with a definite colour change) being reached when the 
^bydrion concentration in the titrated solution attains a definite value. 
-'A number of lecture experiments illustrating the relation between the 
^colour change of indicators and the hydrion concentration are then 
' described, and the theory is then extended to deal with the following 
ijcases: (1) Titration of monobasic acids and monacid bases; limits 
^''beyond which the titration is impracticable.^ (2) Titration of two 
monobasic acids or of two monoacidic bases in the presence or each 
T'other. (3) Titration of dibasic acids with monacidic bases, [i) 
•Nitration oMiwidic bases with monobasic acids. . • • r 

“ In an appmdbc is given a summary of the values of the ionisation 
constants of various indicators and of various inorganic, acids ^^es. 

- i, O. -C. 

Lut6ol fas an Indicator]. L. de Jaoer [Zeiisch. 
CA«».,1910,87. 115).-Th« use of luteol was first recommended by 
Srath as an indicator in the neutraUsation of sulphuric acid bontoin g 

ammonia. Theend-point is the appearance of a jellowooloim BpW” 

. MatemeuUl on the adva^tagoa of luteol are confirmed. iV. ■/ 
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Meth^&feiae ae inmcator uaBIodometrjc Titrationa 
Fbahk S. SiHirin (4no?y»«, 1910, 35, -TO— 310).— When titrating 
with standard iodine, the usual indicator starch may be replaced by 
methylene-blue. , A solution is made by dissolving 0'09 gram of the* 
dye in a litre of water, and 1 c.c. of this is then added to 50 c.c. of the 
solution to be titrated. The end-point is noticed by the change from ' 
blue to yellowish-green. . E. de K. 

I 

Starch Indicator for lodometric Titrations. L. MathiedS 
(BvU. Assoc, ehim. Suer. Ditt., 1910, 27, 1166—1168),— A starch 
solution, which is free from undissolved starch grains and gives a 
clear blue coloration with small amounts of iodine, is prepared from 
soluble stai-ch obtained by placing starch in contact with 0T% hydi^ 
chloric acid for some length of time, then washing the mass, drying it 
at a temperature of 30 , and heating the dry powder for some hours at ^ 

100°. w. P. s. 

Burette without Stopcock or Rubber Connexion. W. 
Alexandrox (Zeitsch. anal. C/iem., 1910, 49, 436— 437).— The 
apparatus oonsisls of a calibrated tube drawn out to a 6ne point. To ’ 
the upper part is sealed a bent tube about 5 mm. in width, and over 
this is pushed a long rubber tube furnished with a piece of lube drawn 
out to an opening 0 5 mm. diameter, and also with a pincheock or 
screw clar p. 

The burette is filled by suction and by means of the pinchcock j the 
4ow from the burette is regulated. L. be K, 

A New Form of Extraction Apparatus. Cdaeles Wii.sox 
Gbeese (J. Biol. Chem., 1910, 7, 5o3-507).-A modification of 
Soxhlet’s extraction apparatus is described and figured. W. D. H. 

Two Cheap Appliances for Quantitative Work. [Supports 
for Crucibles.] Kiikt Arkdi (Uhew. Zeit., 1910, 34, 649).— Old 
lids of porcelain crucibles, placed on wire gauze with a central hole, 
form convenient supports for platinum crucibles in the estimation of 
silica. Such lids, supported by fixing the handle in a slot in a ma+ch- i 
box, form convenient surfaces on which to rest hot platinum crucible " 
f™' C. H. D. 

[Laboratory Appliances for] Analytical Practice. Caei, 
Btw {Zeitach. anal. Chem., 1910, 49, 427— 436).— (1) When 
estimating the nitrogen in milks by the Kjeldahl process, it is 'recom- 
mended to wrap up the neck and part of the body of the digestion 
ask with lead foil. (2) For getting rid of the fumes when testing 
a number of samples, a system of lead tubes leading to a chimney has 
cen found to act very satisfactorily. (3) Silver sand, so useful in the 
analysis of milk and excrement, should be tested for calcium 
earbonate, as this renders it unfit for use. (4) A kind of oil-cloth, 

*'**1 kf * “ recommended instead of the 

[mual black glazed paper in quantitative analyses. (6) An improved 
ipp apparatus. The acid from the lower vessel, unless'drawn off. 
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^ ilK uses -„. , ,, .,,„j,vreu. 

&tha fudaal.tabPjKthe topvtoilf if aoa 

'^ch ia pla<ied,m ^Ira^We vassal, tiie idd S'lwimtv^ aatomatic 
r? (6) Application of OstwsU’s, ftenao-regi^!^ in artiBciai 
ff^tion. This thermo-regujator has been fotmiTvery useful in 
pgaation eiperimenta with pepsin-hydtochlotia add at 38—40° 
'Stutcer’a mathod), and jay bo cacommandad. ' L. dk K 

Mioroohemical Stadias. IV. Refraolava Indices of 
gjryataltoe Chemically Indlvidnal Subatauoea by the 
neusion Method as an Aid in Practical Analyais, ^ 
LaSD {MontUth., 1910, 31, 387 — 419. Compare Abstr., 1908 
P080). — Tables are given of the refractive indices, determined br 
I immersion method, of a very large number of inorganic and of 
janic crystalline substances. 

IjsThe inorganic substances are derivatives of nearly all the elements 
"i the- periodic table, whilst the organic compounds comprise hydro, 
^rbona, iodine derivatives, alcohols, acids, aldehydes, ketones, and 
^mides of the aliphatic series, and hydrocarbons, nitro-eompounds 
famines, phenols, alcohols, acids, aldehydes, and ketones of the aromatic 
s.setiee, and terpenes, glucosides, dyes, alkaloidS^nd various heterocyclic 

1^8. c. 8 . 

i' 'BatiinatioB of Bromine in Monobroiaocamphor. Asms and 
tLsniiM (/. Phaan. Ohim., 1910, [vii], 2, '64 — 66).— The process is 
I'based on a reaction first noticed by Schiff, that monobromo.C[unphor 
'•'dissolved in toluene yields sodium bromide on addition of metallic 
Isodium. 

a. 0'5 Gram of the sample is placed in a 125 c.c. flask, 10 nc. of 
' tolnene and 1 gram of metallic sodinm are added, and the miituie 
•is boiled for an hour, the flask being attached to an uptight condeeser. 
When cold, 30 c.e. of water are added to dissolve the excess of 
Vsodioffl, and, after acidifying strongly with' nitric acid, 25 c.c. of ' 
CJf/lO^silver nitrate are added, which precipitates the bromine as silvec 
ihromide. The excess of silver is then titrated by Volhard’s method. 

1 The toluene does not cause any inconvenience. L. nn K. 

$ Method for the Eatimntion of Sodium Iodide in Animal 
iffilanes. Paul J. Hanzlik (/. Biol. Chm., 1910, 7, 459— 464).-7-’ 
TSie tissne is flijely divided, mixed with 3—6 c.c. of 40% sodium 
'bydm^dde'sjt^n, dried at 100°, and then charred over a small 
i&une. ' Th^esidue is then oxidised by fusion with a mixture oi 
sodium nitrate and rarbonate, which is added gradually, 
.-must not become red hot, as iodine is then lost. The 
^p^oe is extracted with water, the fitrate made up to a knom 
an aliquot part (60 me.) taken for titration. 

50 C.C. are agitated in a separating funnel with 10—15 m 
L'tgm^trated sulphuric acid; a small amount of sodium nitrite 
|dded to complete the liberation of the iodine, which is extracted 
atfhij^g the liquid several tuD|s^^ with chloroform (10 c.c.). Tte 
•‘“Ti^ntwo ^.shaken wit^mter until iree from acid, and i> 
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then titrafSS ^t solution. In conJrdK 

expcriineni#, 97'8% of the iodide added w® found by titration. 

^ ■ : j. j. a. . 

■ Evaluation of Ammonium Hydrogen Fluoride. Ebkst ' 
pEoasBN (^silsci. angtw, Ghsm., 1910,23, 1267 — 1258). — Commercial, 
acid ammonium ttnoride is often composed of the normal salt, and 
should, therefore, be tested. The pure acid salt, however, loses some 
hydrogen fluoride on keeping. 

0*00 — 0'08 Gram of the sample is placed in a 20 e.c. platinum.;- 
dish, a few drops of water are added, and then about 9 c.c. of standard' 
barium hydroxide. After remaining overnight, the dish behag^ 
covered with a watch-glass and placed under a bell-jar, it is plaijip?: 
on the water-bath and heated for four to five houra The liquid^' 
is then transferred to a beaker, the dish is slightly rinsed, and the?'- 
solution is boiled until every truce of ammonia is expelled. Tho dish ■: 
is now rinsed with a definite amount of A-hydrochlorio acid and then . 
with water, the liquids being added to the contents of the beaker, j- 
After heating for some time, adding more acid it required, the excess 
of acid is titrated with standard barium hydroxide, with phenol-; 
phthalein as indicator. The result equals total fluorine. Ij. de K. 

Estimation of Dissolved Oxygen in Waters. Willek P. 
JoBissEN ^Ztitsch. anal. Chem., 1910, 49, 424— 427).— Romyn (Abstr., j 
1896, ii, 579) devised a process which was briefly as follows. To ' 
the water eoUeoted in a special pipette is added sodium potassium i 
tartrate, a solution of manganous chloride, and potassium iodide. ' 
aweous sodium hydroxide is added, and, after some time, the solntion v 
is" acidified, and the iodine liberated, representing the oxygen, is,., 
titrated. 

The author states that, although this process gives trustworthy 
results with soft drinking waters, it fails with sea-water or qther 
brackish waters, the results being far below the actual amount 
present. L. de K. .t 

New Apparatus for the Estimation of Sulphur and Arsenio./^ 
A. Kleine {Cfiem, ZeU., 1910,34, 636—637). — Several modiBcations^ 
of the apparatus are described. For the estimation of sulphur in- 
mild steel, dilute hydrochloric acid is used, and the gases evolved psi^ 
through a condenser with au internal glass spiral. For cast-iron and. 
steels high in carbon, concentrated hydrochloric acid is used, and thet 
gases pass through a spiral washing vessel placed inside the condenser.^ 
A simplified form is described for technical use. 

A distillation fiask which dispenses with the usual ground-in funnel 
is described for the estimation of arsenic. The flask and funnel are 
yown in one piece, the funnel being closed by a rod. 

C. H. D. 

Eetimation of Oombuetible Sulphur in Graphite. Ja Cibueka ■ 
(CAem. Zmt., 1910, 34, 757).— 0*6 Gram of the sample is weighed in 
& platinum boat, which is then placed in a combostidn tube and. 
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to redness in a slow current or dry 'otygen. Ihe products of 
*tV<!oml)U8tion are absorbed in a 10-bulb apparatus containing 20 c.c, 
ot water and 20 to. of 3% hydrc^en peroxide. The aulphuric add 
formed is afterwards titrated with .A 710 - 86 dium hydroxide, using 
^methyl-orange as indicator. Any acidity present in the hydrogen 
^peroxide must be allowed for. b. de K. 

Detection of Small Quantities of Sulphur in Inorganic and 
Organic Compounds. Ernst Deossen {ZeUseh. angew. Ckm., 1910, 
23, 1258—1260). — The substance, for instance, a couple of barley 
grains, is powdered and mixed with 01 gram of sodium carbonate and 
the small cuttings or scrapings of a filter 9 cm. in diameter. A few 
c.e, of water are a^ded, and the mass evaporated over a spirit tlaniG. 
i’W'hen dry, the residue is well rubbed by means of a pestle with 
innother 0-2 gram of sodium carbonate. The mass is now introduced 
dnto a 5 cm. long filter paper cartridge, which is then wound round 
three or four times with a platinum wire attached to a glass rod. The 
cartridge is then heated for six to ten minutes in the inner flame of 
the blowpipe, the source of heat being Kahlbaum’s “ molecular ” bcozene, 
.which is absolutely free from sulphur. The fused mass is then 
“dissolved in water and the filtrate tested for sulphide by means of 
alkaline lead acetate (10 drops A-lead solution, 70 c.c. water, 20 e.e. 
Asodium hydroxide) ; O'Ol mg. ot SO, may be detected by the 
process ; it is ^obvious that a blank experiment should be made lo 
ascertain the purity of the materials used. If fluorides are also 
present, the process is as follows. The soda-mixture (about 0'2 gram) 
is treated with a few drops of water and absorbed in filter paper, which 
is then dried on the water bath. The paper is then cut up and placed 
in a 2—3 cm. long paper cartridge, which is then wound round with 
platinum wire attached to a glass rod. After first charring the 
cartridge over a spirit-lamp, the cinder is heated in the inner flame of 
the blow-pipe biirnBr for about ten minutes, when the usual lead tieet 

is applied, , -r , , , 

The author criticises Ehrenfeld’s and Indras process for the 
detection of eulphurio acid in presence of fluorides (Abstr , 1909, 
ii, 438) adversely, as zinc dust always contains sulphur, and, therefore, 
cannot be used for reduction purposes. Kahlbaum's zinc powder, 
however, is free from sulphur, 

Volumetric Estimation of Combined Sulphuric Acid by the 
•.Barium Chromate Method. Heinrich Eoemer [Zeitsch. ami. 
Chm., 1910, 49, 490— 492).— A slight modification of the barium 
chromate process suitable for the estimation of sulphates in com- 
mercially pure samples of potassium chloride. Fifty grams u t e sa t are 
dissolved in 150 c.c. of hot water, and 4 c.c. of hydrochloric acii 
ana 10 C.C, (or more) of A/2 barium chloride are added. When coin, 
a corresponding amount ot potassium dichromate solution is added, an 
a suffiriency of ammonia to precipitate the barium chromate, i 
chromate remaining in the liquid, which represents 
is then titrated either by the ferrous sulphate process or the lodome 
method. ’ , 
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The catf, of course, be in the analysis of waters, etc. 

For large '‘t[uantiti0s of sulphates, Wildenstein’s chromate process {ihid.y 
1863, i, 323) is recommended. L. de K. 

Kjeldahl Estimations of Nitrogen. Edward P, Harrison and 
pERor A. W. Self {Fharm, 1910, [iv], 31, 4). — In order to avoid 
fixed alkali being carried over into the ammouiadal distillate, the 
authors operate as follows : 

The acid liquid (25 c.c. of sulphuric acid are used for the Kjeldahl^ 
digestion) is diluted and transferred to a long-necked, 1-litre balloon ' 
flask containing two or three pieces of granulated zinc ; this is closed 
with a rubber cork carrying a tapped funnel and a drip-head of abput 
80 c.c. capacity, the latter being connected to a block-tin tube pa^hg 
■through a Liebig’s condenser, and the other end of which dips inho a 
measured quantity of standard acid. A sufficiency of aqueous sodiiuh- 
hydroxide and then more water are introduced into the llask until the 
total volume is about 700 c.c., and when distillation commences the 
distance from the top of the liquid to the bottom of the drip-head 
should be eight inches, and from the bottom of the drip-head to the ' 
bend where it enters the condenser also eight inches. The distillation, 
is now carried on vigorously for forty-five minutes ; on heating further, 
more aud more alkali ia carried over. 

It is as well to make a blank experiment and to apply the slight 
correct! n Indicated. ^ L. de K. 

Estimation of Total Nitrogen by means of Formaldehyde 
Titration. L. de Jaoer (Zeilsch. phyml. Chem., 1910, 67, 1 — 7). — 
The following method is recommended for estimating the total nitrogen 
in urine. Phosphates are first removed by precipitating as ferric 
phosphate in the presence of acetic acid, the excess of iron is removeli 
as basic ferric acetate, and a portion of the filtrate is heated with 
sulphuric acid, potassium sulphate, and copper sulphate in a Kjeldahl 
flask. The copper ia subsequently removed as sulphide by the addition 
of sodium sulphide, and the excess of hydrogen sulphide boiled off. 
The filtrate is then neutralised with sodium hydroxide, using three drops 
of phenolphthalein as indicator, and the ammonium salts then 
estimated by Sorensen’s “formaldehyde titration" method (Abstr.,-: 
1908, i, 115; ii, 234). 

Good results cannot be obtained by rendering the acid solution 
neutral to litmus before adding the formaldehyde solution. •> 

J. J. S. 

Method for Eatimating Amino-nitrogen, and its Applica- 
tions. Donald D. van Slyke {Proc. Amer. Sac. BioL 1909; 

J> Biol. Chem., 1910, 7, xxxiv-xxxvi).— An amine or amino-acid 
reacts with nitrous acid, liberating free nitrogen; in the method 
described, this nitrogen is liberated in an atmosphere of pure nitric 
oxide, which is afterwards absorbed by alkaline permanganate and the 
pure nitrogen then measured in a gas-burette. Good results have 
been obtained with alanine, valine, leucine, glycine, aspartic acid, 
glutamic acid, phenylalauiae, serine, oxyproline, tyrosine, arginine, 
histidine, tryptophan, loucylleu-ine, leucylglycine, cytosine, guanine, 

51—2 



imd 4^^?G5^,,%hj()h contain 
jtaiot^tro^n, do not ri^ OiiiuiidiDe and oreotine 4° not'-react, not 
^^j|8«inide-nitiogeD;pf aspiuragine.t ' ; v ' 

metfa^ can be need for identifying aminb^de, for determining 
^ aegree of completeness of hydrolysis of proteins, And for accorats 
|(eteimination o&the proline obtained by the ester method. In tl,^ 
inixtuieof esters boiling below 100°, the total N is determined, and also 
^he amino-N ; the difference gives the nitrogen present as proline 
•Histidine and arginine can be identified withont isolation, and the 
amino-nitrogen present in urine can he determined after destruction of 
tdtd ammonia and urea. J. J. S. 

j^iBstimation of Nitrates. CtiKBNs (J. Pharm. Chim., 1910, [vii], 
— S93).— The process depends on the reduction of nitric acid by 
^wcnry or copper powder in the cold and the measurement of the uitric 
;j^de produced. 

&' The ureomoter already described (Abstr., 1909, ii, 826) is used for 
’the estimation. The pipette of the instrument is first filled with the 
solution to be investigated. In the reaction flask is placed sulphuric 
acid dilated with half its volume of water and copper powder in excess. 
:The flash is then closed and placed in a water-bath kept at atmospheric 
pressure. The air in the flask is replaced by hydrogen by connecting 
'the third tube in the stopper to a hydrogen apparatus, and finally the 
third tube is connected to the pipette containing the nitrate solution, 
|Hie pressure in the flask being at the same time made equal to that of 
the atmosphere by adjusting the manometer. The nitrate solution is ■ 
now run into the flask, the latter being slightly shaken to facilitate the 
reaction, which is over in a few seconds. The volume of gas produced 
is determined by the change io pressure in the manometer. The 
apparatus is first calibrated by making a determination with a nitrate 
solution of known strength. 

For an apparatus of 130 c.c. capacity and a pipette holding 4 c.c., it 
is convenient to use nitrate solutions containing 2 to 4% of nitrates. 

T. A. H. 


;• Pozd-Bsoot’s and Devarda’s Methods for the Estimation 
‘of Nitrates. Edwabd Cahes {Analyst, 1910, 35, 307— o08).-- 
.Pozzi-Escot’s method for the reduction of nitric nitrogen to ammonia 
'{use of aluminium-mercury cnuple: this vol., ii, 155) is untrustworthy, 
Jrat, with a slight modification, Hevarda’s aluminium process gives 
iuod results, 

./ The ^^tion of the nitrate is treated in a Jena distilling flask with 
3 t&3 grams of an alloy composed of 45 parts of aluminium, 5 parts 
dwic, and 50 parts of copp,er. Fifty c.c, of strong aqueous sodium 
n^rpside are added, and the flask is at once connected to the Ejeldahl 
^^iing apparatus After thirty minutes, when the reduction is 
j^plete, the contents are heated to boiling, and the ammonia is 
distilled in a current of steam and absorbed in standard acid as usual. 
:jyii|thj^^ is recommended as a suitable indicator, L. he E. 

) -BBtUBation of Phosphoric Acid by means of Standard 
fffilver IKtrate. Johh M. Wilsik {/. Sac. Chsm. Ind., 1910, 
.7?4—79fiJWA alight inodification of HoUeman’s silvw piocesa I'te 



qPEMISTBY. 


ii. 753 


^ rendered iHplIj" alkaline with soiium 
hydroiid^ 'isii&g as indicator, and the pink colour is 

then discharge with dilute nitric acid. A sufficient amount of A/10- 
silver ni^te is added, and then 10 c.c. of A/lO-sodium acetate, and the 
pink colour is rfeored by cautiously adding A/lO-sodium hydroxide 
the final adjustment is then made with A/IO-sulphuric acid. After 
diluting the whole to 150 c.c. and thoroughly shaking, the silvar 
phosphate ia.removed by filtration, and in 100 c.c. of the filtrate th%, 
excess of silver is estimated by Volhard’s thiocyanate process. 

The process works well for calcium phosphates, but not witli 
phosphates containing iron or aluminium. L. ns 

Analysis of Commercial Phosphates. John M. Wilkie 
Chm. Jnd., 1910, 29, 796 — 799). — 6-206 Grams of the pbosphate|i£i$. 
dissolved in nitric acid and diluted to 500 c.c. Ten c.c. (01241 gw^ 

' are transferred to a dish and evaporated nearly to dryness on the 
water-bath with addition of 5 c.c. of A-sulphuric acid. When the- 
nitric acid has been expelled, a little water is added, and the whole 
again evaporated ; the contents are transferred to a Jena fiask by means 
of water, and 24 c.c. of A/lO-silver nitrate are added. The liquid is 
then titrated with A/lO-barium hydroxide, using phenolphthalein aia, 
indicator. After adding 30 c.c, of A/S-sodium acetate, 10 c.o. of the 
solution are transferred to a 150 c.c. Ilask, and a little water, also^ 
a few drops of phenolphthalein, are added.^ Sodium hydroxide solution 
is addeu until a permanent precipitate is formed, which is then redis-" 
solved by addition of a few drops of dilute nitric acid ; on adding 
26 c.c. of A/lO-silver nitrate, the liquid should remain deal*. Ten c.c. 
of A/lO-sodium acetate are now added, and then A/lO-sodium 
hydroxide until a permanent pink colour is just developed ; 2 c.c. of 
^A/lO-sulphuric acid are added, and the whole is diluted to 150 c.c. 
After thorough mixing and filtering, the excess of silver is estimated 
in 100 c.c. of the filtrate by Volhard’s method. 

If b c.c. of A/lO-barium hydroxide have been used in the first titration 
. (allowing for the sulphuric acid added), and S c.c. of silver nitrate in the 
second, then : 

%CaO = (-S-6) 0-002805 xl00/0*124l2 = (5-6) 2-26. 

%P2Ob=^x0-002367x 100/0-12412 = 5 X 1-907. 

^ If b is leas than jiS'/ 3, the only constituents are the di- and 
phosphates, and these may be expressed as ; . . 

% of 0aHP02 = 6 X 0-1361 x 100/0 12412 = 5 x 10-966. 

% of Ca3P208=(^-36) 0 00517 x 100/0 1241 2 = (^’-36) 100/24. T 
In this process any chlorides must rither be expelled or othervrise 
allowed for, and such substances as bone-meal should be ignited 
previously to solution, L. de K. 


Nb-w Calcium Chloride U-Tube. Richard MOllkr 

1910, 34, 649), — In order to lessen the liability to breakage, 
the two arms of the U-tube are beat so as to be in contact at the 
stoppered ends. G. H. D. 

Decomposition of Carbonates by Heating with Sodium;- 
Metaphoaphate. Wilhelm Bottgkb { ZviUch . onof. C'Aenj-, l910/ 
49, 487—489).— Spdium metaphosphate, prepared by foaing Bodiuna.' 
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dihjdrogen phosphate at a laiot red heat until the weight is constant 
la recommended instead of boiux glass iu the anal^rsis of carbonates 
(estimation of carbon dioxide). Porcelain crucibles are not suitable 
;|pr this process. , L. de K. 

BJleotroanalyeis. Frederic S. Kipping, FREDERifcK M. Perkin 
IReoeob T. Bbilby, Thomas M. Lowry, William J. Pope, and Henry 
^ S. Sand (Brit, jlssoc. Report, 1909, 144 — 145). — This report deals 
^ith the estimation of mercury by electro-deposition on gold, silver, 
platinum, and mercury cathoilea. It is found that satisfactory 
remits are only obtained when a mercury cathode is employed; with 
tlMS^Other metals the results are almost invariably too high. 

E. H. 

• Analysis of Copper-Manganese Alloys. Direct Titration of 
Iron and Manganese Present in the Same Solution. £, 
Azzabello (Aili R. Aecad. Lincei, 1910, [v], 19, i, 552 — 555). — The 
following method has proved to be rapid and accurate for the analysis 
of alloys containing about 95% copper, 4*5% manganese, and smaller 
quantities of iron* and lead. The alloy is dissolved iu nitric acid, 
and the latter is then driven off by heating with sulphuric acid, 
and in the acid solution, previously warmed to 60°, the copper is 
^estimated by electrolysis with a cuiTent of 0’3 — 0*27 ampere per 
sq. dcm. at 1'7 — 2*6 volts. The solution is treated with small 
ijuantities of 3% hydrogen peroxide to dissolve any precipitate of 
oxides of iron and manganese, and to destroy any permanganic acid 
which may have been formed. The excess of hydrogen peroxide is 
, removed by the addition of the requisite quantity of jV/lOO-per- 
•manganate, and the liquid is reduced with zinc and titrated with 
permanganate. When the iron has been estimated in this way, the 
greater part of the acid is neutralised with sodium hydroxide, a slight 
excess of zinc oxide is added, and the manganese in the solution ia 
then titrated with .A^/lO-permanganate, allowance being made in the 
calculation for the manganese which has been added in the previous 
^titrations. -4^ K- V. S. 

Volumetric Estimation of Manganese. Z. Karaoglanofp 
(^^ch. anal. Chem., 1910, 49, 419— 424).— A modification of 
Yblhard’s method (hot titration of manganous sulphate with per- 
manganate in presence of zinc sulphate) which docs not work well io 
presence of iron, and has also other drawbacks. If, however, instead 
of the sulphate, the nitrate is taken, and about twice or thrice the 
wmght of ferric nitrate is added, the titration gives good results. 
Instead of ferric nitrate, silver nitrate may be used with advantage for 
.rapid work. ■ 

Vtry^nPavourable results are obtained by using free nitric acid or 
zinc, mumtnium, or barium nitrates, or by simply titrating the man- 
ganous nitrate without an additional salt. L. de K. 

Ka^d Method for the Detection and Colorimetric Bstima- 
ticw'of Small Quantities of Vanadium in Steel Paul Slawik 
1910, 34, 648). — For the detection of vanadium in steel, 



ANAWTlCAt CHEMISTEY. ii. 755 

0-35 gram of turaingais diatolvel in 4 c.c. of nitric acid, D 1'20, and 
warmed ;.0.’3 fram of aolid ammonium persulphate is then added, and, 
after heating until the evolution of gas ceases, the tube is cooled. On 
the addition of 3 to 4 c.c. of phosphoric acid, I) 1'30, tho yelTow colour 
of the iron disappears, and t\e solution is pale pink. After stirring. 

3 to 4 C.C. of hydrogen peroxide are run ia down the side of the tube 
from a pipette. A reddish-brown ring is formed, even by 0‘01%‘ of 
vanadium- The method becomes a quantitative one for steels contain- 
ing less than Q'5% of vanadium, a steel of known content of vanadium.; 
being used as a colorimetric standard, or a steel free from vanadium, 
together with a dilute titrated solution of vanadium, may be em- 
ployed. _ 

For the exact estimation of vanadium in steel, 20 grams of turnups 
are dissolved in 60 c.c. of sulphuric acid, D 1'20, and 200 c.c. of water, 
and the solution nearly neutralised while hot with zinc oxide, the 
neutralisation being completed by adding zinc oxide, freshly precipi- 
tated with ammonia, until a slight turbidity remains. After boiling 
for fifteen minutes in a covered beaker, the precipitate, containing the 
vanadium and a little iron, is collected, washed with .hot water, dried, 
and ignited. It is then fused with sodium hydroxide and potassium 
nitrate, dissolved, and filtered. Tne vanadium is best estimated in 
the filtrate by precipitating with manganous chloride, dissolving the 
precipitate in hydrochloric acid, heating with sulphuric acid, and 
titrating wi(ih potassium permanganate. » C. H. D. 

Separation of Bismuth from Lead and the Analysis of 
Bismuth-Lead Alloys. Harrv F. V. Little and Edward CaHEk, 
{Amlyat, 1910, 35, 301 — 306). — The process recommended by Benkert 
and Smith (double precipitation as bismuth formate : Abstr., 1897, ii, 
435) ia found to give good results. When applying this to commercial 
alloys, the authors operate as follows; 

0'5 — 0’7 Gram of the sample is dissolved in a little nitric acid diluted 
with water, and any precipitate is collected, washed with hot dilute 
nitric acid (1 ; 2), and then with water. It is then rinsed into a 
beaker with a little water, and heated for a few minutes with 25 c.c. 
of ammonium hydrosulphide. The solution is then filtered through 
the same filter, and the insoluble sulphides, after being washed, are 
dissolved in a little nitric acid, and the solution added to the main 
filtrate. This is then evaporated to a small bulk to expel most of the 
nitric acid, and, after neutralising as far as possible with solution of 
sodium carbonate, the bismuth is removed by boiling with sodium 
formate ; to completely free the precipitate from lead, a second treat- 
ment with sodium formate is necessary. The bismuth is finally 
weighed as phosphate according to Sfahler’s method (Abstr., 1907, 
ii, 655). 

In the filtrate from the bismuth, the lead is estimated in the usual 
T^ay as sulphate ; the filtrate contains any cadmium which may then 
be precipitated as carbonate, and weighed as oxide, or it may be 
deposited electrolytically in presence of potassium cyanide. The tin 
may be deposited electrolytically from its ammonium sulphide solution, 
or else converted as usual into oxide. L, DB K. 



ffitfeation an^’Separation pf PalUi&nm^“JQ,i^4^E Gutbier 
and FkewhAnd Falco (iJwtecA. anal. Ci<m., .1910; ®r^92— 493 )._ 
A correction of sqnie statements in the authors’ paper on this subject 
^ffiis yol, li, 469), , v ' Jj,deK, 

tf Method'.for the Complete Extraction of Ohlorofonn Vapour 
■fnbln.Air and for ita Estimation. Maurice Nicloux (Bull. Soc. 
cAtwv, 1910, [iv], 7, 561 — 567).— Theair contaiamg chloroform vapour ig 
drawn^y means of an aspirator up a glass-tube 1 metre long and 3D mm. 
wide, filled with glass balls, 3 — 5 mm. in diameter. Alcohol is allowed 
slowly down this tube, and in this the chloroform vapour dis- 
and the solution is collected in a bottle at the base of the tube. 
.i^jHii^-bottle containing alcohol may be inserted before the extraction 
BO. that the rate at which the air is drawn through may be 
^atimated roughly. Finally, the alcohol in the wash-bottle is mixed 
^th that in the receptacle, and the whole boiled with potassium 
hydroxide ii;^ a reflux apparatus, and the potassium chloride formed 
by the decomposition of the- chloroform estimated by Mohr's method 
lifter exact neutralisation. Air containing chloroform may be passed 
through this apparatus at the rate of 80 to 100 litres per hour without 
Ibss of chloroform. The apparatus may prove useful for other 
quantitative gas absorption work (compare Davis, Abstr., 1909, ii, 
’615). T. A. II. 

IvReft^tive Indices of Water- Alcohol Mixtures. D. Sidersky 
(BxUl, Asioc. chim. Suer. Dist., 1910, 1168 — 1169). — The refractive 

index of a mixture of alcohol and water increases in proportion to the 
alcobol-oontent, the increase being about 0*0005 per degree of the 
Gay Lussac scale. A maximum value is reached at a concentration of 
85*69° Gay Lussac, the mixture then having nf ® 1 *36587 ; the value 
then diminishes as the percentage of alcohol increases, absolute alcohol 
having n5 “ 1 '36229, a value also shown by a mixture reading 59*23° Gay 
Lussac. Solutions containing more than 50% of alcohol should, there- 
fore, bo diluted with a known quantity of water before the alcoholic 
strength is estimated by means of the refractometer (compare Abstr., 
1907, ii, 831), W. P. S. 


New Method for the Estimation of Glycerol in Wines. 
CoRSTABTiN Beys (Compt. rend., 1910, 151, 80—81). — Fifty c.c. of 
wine (25 c.c. if the density is less than 5° Beaum6) are neutralised 
with barium hydroxide and concentrated, below 70°, to a syrup. 

is added, and the glycerol extracted with 40 — 60 c.c. of acetone 
on a water-bath below 56°. The process is repeated until the filtered 
liquid amounts to at least 200 c.c. Two aliquot portions are evaporated 
withont boiling, and the sugars determined in one by Fehling’s solution. 
The other portion is dissolved in five times its weight of water, and treated 
vrith solid barium hydroxide (4/5th of the weight of the sugar). Sand 
is thhn a^ed, and the mixture extracted four times with 36 c.c. of 
acetone. The extract is evaporated at 66°, dried at 60 — 65°, and 
weighed. Jf the wine contains less than 5% of sugar, the first 
ext^ion i#, unnecessary. 
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PoWcwit&.^eYTOoyani^e as Ab Indicator in ' the Estimation 
of Dextjt)^' ?ErroEESiLVAiici(.B 2 JZ. Aaeoe. ehim. Suer. Disl., 1910, 
^ 1179^1184).— The following manner of employing potassium 
ferrocyaniJe as an indicator of the end-point , of the titration of 
' fehling'e solution with dextrose solntions is recommended. Ten c.c. . 
of B'ehling’s sointion, 10 c.c. of water, and 10 e.e. of a 1'5%' potassium 
ferrocyanide solution are placed in a test-tube 25 cm. long and 3. cm. . 
in diameter, boiled, and tbo dextrose solution is run in from a burette, ^ 
the contents of the tube being maintained at a boiling temperature, 
during the whole of the time taken for the titration. 'When all the t 
cupric salt has been reduced by the added sugar, the mixture becomes 
quite colourless. W. P. & , 

, Bang's Method of Estimating Sugar, and the Preservabiliiyit 
.of the Reagents Employed in Titration. A. C. Andebsen {JBioiAesL^ 
Ziitsch., 1910, 20, 157 — 164). — It was found that Bang’s hydroxylamine 
solution can be kept without appreciable change for prolonged periods ' 
if protected from light, whereas the copper solution undergoes change 
when kept both in the light and in the dark, and more rapidly in the ^ 
former condition than in the latter. S. B. S. » 

Colorimetrio Method of Estimating Small Quantities of ; 
Sugar by means of the u-Naphthol Test. Roueut FnaiLOJia {Bull. 
Imc. chi u. Suer. Dut., 1910,217, 1188 — 1190). — The. author recom-^ 
mends the priparation of photographic standards for use in comparison ; ’ 
for this purpose, solutions containing known quantities of sugar are 
treated with the reagent and sulphuric acid, definite proportions of . 
each being employed (2 c.c. of sulphuric acid, 1 c.c. of the sugar 
solution, and 4 drops of a 2'5% «-naphthol .solution). The colorations 
produced are then suitably illnmiuated aud photographed on an 
autochromatic plate (Lumicre). The coloration obtained with any 
sugar sointion under examination is compared with these photographic 
standards. "W. P. 3. 

Estimation of the Total Soluble Eatty Acids in Fats. 
Albert Bbuho (Ann. Falsi/., 1910, 3, 238— 239).— The process 
described is a continuation of the method usually employed for the. 
estimation of the saponification number of fats. After the final 
titration, the addition of the titration acid is continued until a 
quantity, exactly equivalent to the amount of alkali used, has been 
added to the solution. Hot water is then added to the mixture .. 
(which should be contained in a flask graduated at 151'8 c.c. at a 
temperqliure of 50°) until the volume of the whole measures 161'8 o.c. 
at 50°. After mixing, the liquid is cooled, filtered, aud the soluble 
fatty acids are titrated in an aliquot portion of the filtrate. 

W. P. S. 

A New Method for Estimating Pat and Fatty Acids in 

Pseoes. Otto Polin and A. H. Westwobth (J. Biol. Ohem., 1910, 

7, 421—426). — ^The dried material is pulverised and extract^ with 
a mixture of ether and hydrochloriqwfidfof twenty hours; the residue': 
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of ffae e^ract is fextracted with Kglit: residue 

of this exthict is weighed ; thu glv^ the total weight of neutral fats 
and fatty acids. It is dissolved in benzene, a few drops of 0 5°/ 
alcoholic solution of phenolphthalein added, and the mixture heattd 
to near its boiling pomt. It is then titrated with a standard sodium 
etboxide solution until the maximum colour of the indicator is 
obtained ; this gives the total* fatty acid (both that free and that 
present in the form of soaps). The neutral fat is obtained by sub. 
tracting the value of the second estimation from the first. It is not 
regarded as possible to determine the free fatty acids and the soars 
separat«ly. Increase in the total fats of the faces is mainly due to in- 
etsase of the fatty acid, and this is mainly stearic acid. W. D. H. 

A Simple Apparatus for Bromination. Heniuk Bull and 
Lelp Saetaeu (CAem. Zeit., 1910, 34, 649). — The apparatus is specially 
designed for the preparation of the bromidesof unsaturated fatty acids 
The brominating fiask is placed in an inclined position, and is provided 
with a glass tubular stirrer, expanded into a spoon ac the lower end 
and slightly bent. The stirrer is fitted with a pulley and is mechani- 
Cally driven, and the bromine is allowed to fall through it from a 
capillary tube, so that 1 . c.c. is admitted in about eight minuto!?. 
Control analyses are given to show the accuracy of the estimation of 
unaaturated acids by means of it. C. H. I). 

Estimation of Tartaric Acid in Wine Products. Constantin 
B£ys (BtiU. Soc. chim., 1910, [iv], 7, 697 — 699). — The process is designed 
bo avoid the errors of Goldenberg and Geromont’s method (Abstr,, 
1898, ii, 465, 545), and depends on the decomposition of the crude 
bartrate with hot dilute .sulphuric acid, extraction of tlie tartaric arid 
by means of a mixture of alcohol and ether, decomposition of any 
ethyl tartrate formed by ebullition with excess of potassium hydr- 
oxide in alcohol, 'and precipitation of the tartaric acid as potassium 
hydrogen tartrate by the addition of acetic acid. The precipitated 
tirtrateis finally titrated with standard alkali, using phenolphthalein 
as indicator. Precise details and quantities of reagents to be used are 
given in the original. T. A. II. 

Conventional Methods for the Analysis of Materials 
[Tartrates] Adopted by the Seventh International Congress 
of Applied Chemistry. P. Carles {Bull. Soc. chtm., 1910, [iv], 7, 
586 — 588). — From a thoroughly representative sample of known 
weight the grosser impurities arc picked out and weighed. The 
rtsidue is broken up so as to pass through a 0 5 mm. sieve and then 
ground. The potassium hydrogen tartrate is determined by placing 2‘35 
grams in 400 c.c. of water in a 500 c.c. flask, boiling for five minutes, 
cooling, and making up to 500 c.c. The flask is then shaken, and the 
contents filtered. Of the filtrate, 260 c.c. are heated to boilicg in 
a pofcelain dish and titrated, using JV/d-potassium hydroxide with 
Litmus-paper as indicator, a similar determination with pure potassium 
hydrogen tartrate being made at the SAmo time as a control. 

For the estimation of “ total tartaric acid,” 6 grams of material 
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pjintaining oyer 45%, or 12 grams of poorer material are' thoroughly 
mixed with 18 c.c. of hydrochloric acid {D MO) in' a 200 c.'c. beaker, 
macerated during ten to fifteen minutes, washed into a measuring 
flask, made up to 200 c.c., and 100 c.c. collected in a dry, conical 
flask, after filtration through dry paper. This is heated to boiling, and 
10 c c. of a solution of potassium carbonate (D 1'49) added gradually. 
The mixture is shaken, slowly heated, and finally boiled during twenty 
jnioutes. The contents are then cooled, made up to 200 c.c., filtered 
through dry paper, and 100 c.c. of the filtrate are evaporated to 15 c.c. 
ia a porcelain capsule. To this, 3*5 c.c. of glacial acetic acid are added 
in drops, and the mixture stirred during five minute^. After ten 
Diinutes, 100 c.c. of alcohol of 95^^ are added with continuous agitatitm, 
and, after standing ton minutes, the precipitate is collected, washi^. 
with alcohol until the latter is no longer acid, and the filter paper and J 
precipitate transferred to a porcelain capsule containing 200 to 300 c.c, 
of water, boiled, and then titrated with Nji- or iV/fi-potassium 
hydroxide solution, using litmus paper as indicator, Deduction must 
be made from the percentage of “total acid” found, for insoluble 
matter not reckoned in making up the volume of the solution j the 
corrections are given in brackets after the percentages to which they 
correspond : 20 (0*8), 30 (0*7) 40 (0-6). 50 (0-25), 60 (0'15), 80 (0-10). 

, T. A. H. 

Detect.on of Glycuronio Acid in Urine. Guii>o Goldschmibdt 
{Ztiisch,phy9i<^. 1910, 67, 194). — ^The author’s test for gTycuronic 
acid (this vol, ii, 555) is interfered with by the presence of nitrates, 
which by themselves give a very similar colour. Rbhmann has 
described nitrates in human urine, which come from the food, but they 
are absent from the urine of rabbits and dogs. In man, a nitrate- 
free diet can easily be adopted in laboratory and clinical work. In the 
present research no nitrates were found in the urine of man, cat, dog, 
or rabbit. W. D. H. 

Estimation of Hydrocyanic Acid in the Blood and Tissues 
After Death. Augustus D. Wallkr {Proe. physiol, ^oc., 1910, 
slvii — xlix ] J. Physiol. i ^0). — The method is colorimetric, and is based 
on the method of Hlasiwetz as recently applied by Guignard. A 
colour scale is prepared by mixing dilute hydrocyanic acid and picrate 
mixture in various cot»centratioDs, and the estimation is made by, 
niatchiDg the .colour given by the fluid under investigation, or of its 
distillate, with picrate mixture, with that of the colour scale. 

W. D. H. 

Estimation of Benzoic Acid in Foods. Foekk H. van der Laan 
and H. Tydens {Cheni. W^khlad^ 1910,7, 6t'3 — 615). — Fifty to seventy 
c.c. of the aqueous alkaline extract are acidified with dilute sulphuric 
acid, a few drops of alcohol are added, and the benzoic acid is extracted 
by means of 60 c.c. of benzene in a suitable extraction apparatus. 
After five hours, the benzene is wimbed twice with 5 c.c. of cold water 
to lemove other acid substances, and then titrated with iV/lO-or iV/50- 
alkali, using phenolphthalein as indicator. After adding a few more 
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c.t of alkali, ifater JC ^<iSa6.aiil,:»&$^^tte>a!feIine layer;. 
draW^oft; The srfntjon ia then aeidffied’wtii’k'feW' c^ of dilut! 
sqli^urio aoiS, and U)e bWoio'acid axtraeted by Bhaking with 60 c 
ether ; thj ether is decanted into a lohg, narrow, beaker containino 
pt-lO of water, *an^ atlowsd to evaporate, when crj^ls of the acid 

|will bep>me visible on the ei<|p8 of tbe beaker. A few drops of the 
aqueous liquid are then tested for the possible prhsenoe of salicylic acid 
"by means of a drop of 1% ferric chloride. If this is absent, the presence 
:of benzoic acid may be confirmed by warming for ten minutes with 
uc. of O'S^ hydrogen peroxide, and, after cooling, testing with ferric 
^floride, which will then give the characteristic violet colour. If 
nl^qylic add is present, the process is modified as follows : 
j llpie benzene solution is titrated for the joint acids, then rendered 
fdUkline, and the aqueous layer is separated from the benzene, 
fj^iter carefully neutralising with A/lO-sulphuric acid, the solution 
111 made up to 100 c.c., and in an aliquot part tbe salicylic acid is 
CEtimated colorimetrically by means of ferric chloride, 
f ' If by way of a check it is desired to estimate the benzoic acid directly, 
it may be isolated in a pure condition by addifyiog the remainder of 
Ue liquid and shaking with ether. On evaporating the ether, the 
oroeidue may be freed from salicylic acid by warming with a slight 
excess of sdkaline permanganate, which "does not affect the benzoic 
acid. After removing the excess of permanganate by means of 
dulpburous acid, tbe benzoic acid may be recovered from the acidihed 
^liquid by extraction with benzene, and then be again titrated. If 
[*aaocharia " is also present, the method becomes more complicated, 
and steam distillation must be resorted to. L. ns £. 


’ Estimation of Salicylic Acid by Distillation of its Dilute 
Aqueous Solutions. Noei. C. Cassai, (CItem. Sewn, 1910, 101, 
289). — ^The estimation of salicylic acid in such liquids as wine, etc., 
by extraction with a solvent is often vitiated by the simultaneous 
extraction of other substances ; further, when an attempt is made to 
separate the salicylic acid by distillation, very variable results are 
ob^ned, owing to the fact that many organic substances have an 
inhibitory effect on the distillation of the acid. Tbe author therefore 
recommends the following process, which is a combination of the 
extraction and distiltation methods. The salicylic acid is first 
extracted from the wine by means of chloroform, and tbe chloroform 
Solution is then shaken several times in succession with dilute alkali 
8(ddtion< in order to obtain the salicylic acid in aqueous solution. The 
alkaline .solution is acidified with phosphoric acid and distilled, the 
8«luylic acid pawng over into the distillate being estimated colori- 
metrically. 90 per cent, of the solution is distilled, from oue- 

fif th to the salicylic acid present is found in the distillate ; 

the,.qusf^Hp^uid is therefore multiplied by the factor 6'6 to obtain 
the resent originally. W. P. S. 

„ bi wiTOu nation of Aldehydes in Distilled Liquors. Mabiaho 
MM lynEli Rosaeio {PhUippine J. 1910, 6, 29 — 32). — The pro- 
modification of Kipper's method. Twmity-five c.c. of the aide- 
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M 0 Bolation,*^»ti^*Wn*J<K>ntein al)OutO’ 5 ^blthealdehyde,aremi 3 D 0 d 
with 5 ® “■?> oli4% fotasti®™ hydrogen aulphita in an Brlenmeyer 6 ask, 
which ia Btopptred and set aaide (or fiiteen mihutec, being occasionally 
shaken. M^while, 60 c.a of snlphite solution are titrated by 
Jf/tO-iodine and stai^ paste. At the expiration of the fifteen minutes, 
the mixture is also titrated. The difference between the two titres is 
a measure of the Bisulphite combined with the aldehyde. The 
amount of aldehyde is given hy the expression bM/ 20,000, where M.' 
is the molecular weight of the aldehyde, and n is the number of c.c. of s 
A/lO-iodinh used. 0. S.^ 

Detection of Hexamethylenetetramine in Musts and WinaP, 
Boms {Am, Falsf., 1910, 3, 250 — 253). — The test described' ^ 
Toisenet (this vol., ii, 466) was found to be quite trustworthy; 
email traces of formaldehyde may be found in the distillate from wine' 
which has not been treated with hexamethylenetetramine (these traces ' 
being formed when an acid, saccharine liquid, such as wine, is heated), 
it is doubtful whether there is any practical advantage in using a test 
as sensitive as the one in question ; erroneous conclusions may be 
formed should a mere trace of formaldehyde be detected. Theusuali 
magenta-sulphurous acid reagent is sufficiently sensitive for all ordinary- 
purposes, and the coloration ft yields is characteristic of formaldehyde 
if the test be applied in sulphuric acid solution. W. P. S. 

The Influence of Urea on the Estimation of Amino-acids by 
Formaldehyde. L. de Jaoer {Ztiisdt. physiol. Chtm., 1910, 67, 
105-^14). — The explanation given by Henriques and Sorensen why 
the formaldehyde method gives too low results in mixtures of ammonia- 
and amino-acids is correct. It does not, however, appear necessary' 
that metbyleneimins should he first present, for probably ammonia and 
ammonium compounds have the same action. Other amino-compounds 
are also able to effect an exchange of NH, for OH. The addition of 
urea iuhibits the opposing action of ammonia compounds and amino- 
acids. The practical outcome is that in urins, the method gives correct 
results. W, D. H. 

I 

Analyaia of Perrooyanides. Harold G. Colman (Analyst, 191Q, ' 
35, 296—301). — A reply to Skirrow (this vol., ii, 361). The Feld 
maguesium chloride process as used by the author (iiid., 1908, 33,^ 
261) has again proved to be very satisfactory. L. DE K. ' 

The lodometrio Estimation of Potassium Ferro- and Perri- 
cyanide. Webser JIecklenboeo (Zsitsch. anorg. Chm., 1910, H7, 
322 — 338). — Potassium ferricyanide may be estimated;by the iodometric 
method, according to the equation K 5 Fe(CN) 5 -bKI = K 4 Fe( 0 N)j-bI, 
in the presence of a sine salt. The salt to be analysed (0*6 — 1*5 gram) 
is dissolved in 500 — 75b c.c. of water, and 10 — 16 c.c. of concentrated 
hydrochloric acid are added. The addition of 10 — 16 grams of 
potassium chloride renders the precipitate less coUoidsl. After adding 
10—20 C.C. of a 10% solution of potassium iodide and 10 c.c. of a Nil- 
solution of sine sulphate, the liquid and precipitate are allowed to 
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rSmain for tlirw minutes to ft ^ppered ASsti St^K eolation is a 
added, and nearly a 'Sufficient qimntity of ^/10-^iu^ tiiiosulphat* 
After three^jrainutes the titration is completed. The Mults «* 
slightly (01^) too low, owing to adsorption by the precipitate. Simik* 
results are' obtained in acetic acid solution. ' 

Potassium fetrocyanide may be estimated in the same way t 
previously oxidised.* The solution in hydrochlMc acid,' as above ' 
oxidised with approximately iV/lO-permanganate solution, the exij* 
being removed by oxalic acid. The estimation then proceeds in ths 
gsual way. 

» Potassium ferrocyanide may be estimated directly by the followiny 
Kethod. The salt is dissolved in 600 — 800 c.c. of water and 10—15 c c 
itf concentrated hydrochloric acid; a concentrated solution of 15—20 
g^nms of sodium acetate is then added, and .A'/lO-potassium perman- 
ganate solution is run in until the red colour persists. Ten ct 
of 10% potassium iodide solution are added, followed by starch 
and, after three minutes, the iodine is titrated with AyiO-sodium thio' 
sulphate. Acetic acid usually contains reducing substances, and should 
not be used. 

Pure potassium ferrocyanide is prepared by dissolving repeatedly in 
water and precipitating with alcohol. 

When both feixicyanide and ferrocyanifle are present, sodium acetatet 
ia added to the hydrochloric acid solution, and the ferrocyanide is 
estimated by jhe permanganate method. Hydrochloric acid, potassium 
iodide, and zinc sulphate are then added, and the total ferricyanide is 
estimated as described above. C. H. D. 

Strzyzowaki's '“Double TTreometer.” 0. von Spinblke 
(C/ ism. Zentr., 1910, 1, 1549 — 1650; from Schweiz, tfoch. Chm. 
Pharm.y 1910, 48, 91 — 93). — The author duplicates his apparatus 
and carries out an estimation with a known quantity of urea 
[2 — 5 c.c. of a 1% solution) simultaueously with the estimation proper, 
[n this way the necessity is obviated for the temperature and pressure 
xrrrections and for allowance for undecomposed urea. The nitrogen is 
collected in graduated tubes immersi'd in water, both tubes being in 
the same water veesel. . E. J. K. 

' The Estimation of Ammonia and Urea in Blood. Cniaos 
3. L. Wolf and McKim Makriox (Bioekem. ZeiteA., 1910, 26, 
165 — 170). — The ammonia and urea were estimated in the same 
loFtion of the blood. After defibrination and filtration, 50 c.c. of 
aturated sodium chloride solution were added to 100 c.c. of blood, and 

0 this mixture were added, with constant stirring, 250 c.c. of methyl 
ikohol. The liquid was then filtered off from the precipitate through 

1 Loben pressure filter, and the filtrate placed for some time in an 
ce-chest then filtered from the small deposit which settled. lo 
100 c.c..df 'tlfls filtrate, the ammonia was estimated by the addition of 
.0 c.Cr;^ AdT-sodium carbonate solution, and evaporation in a vacuum, 
he a&toonia thus set free being collected in Drechsel flasks coutaining 

uV/5(ltii^pbaric acid. The amount thus obtained could ttoo 
be ^i&ted by titration, fn the residual liquid which was not 
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evaporated off, the ur^ could be estimated by either the 
magnesium chloride method, or the Pfliiger-^Schoudorf phosphoric acid 
method. ' The ai^onia estimations gave satisfactory results, whereas 
thp ufoa- estimations were not quite so concordant. S. B. 8, 

A Eeagent for the Biuret Test. ^ William J. Gies (Proc. Amer, 
:Soc. Pi(A. Ghanh.f 1909 j J, Biol. Chem.j 1910, Y, lx). — The reagent 
recommended consists of a 1% solution of potassium hydroxide, treated 
with sufficient 3% copper sulphate to impart a slight blue colour^ 
to the solution. All the required copper is held in solution. ’ 

W. D. 

Estimation of Caffeine in Kola, Desvignes (/. Pharm. Ckim., 
1910, [vii], 2, 20 — 22). — Fifteen grams of the dried Kola powder arA 
mixed with 10 grama of magnesium oxide, and enough water is then 
slowly added to get a semi-liquid paste. The whole is left in a warm 
place, with occasional stirring, until the mass has become perfectly 
dry. It is then placed in a percolator and moistened with 30 c.c, 
of chloroform. After three or four hours, the chloroform is drawn off 
and the mass exhausted by percolating six times in succession with 
20 c.c. of chloroform. The chloroform is then allowed to evaporate in 
a tared dish or recovered by distillation, and the caffeine is dried iu 
the water-oven and weighed ; it should be quite white. L. i>E K. 

Detection of Morphine in Organs. Gunner Jorgensen 
{ZtiUch. anal. Cfieni>i 1910,49, 484 — 486). — In the usual process for 
the detection of morphine, the acid liquid is first shaken with pure 
ether (or other solvent) to remove impurities, and, after rendering 
alkaline, the alkaloid is extracted with hot amyl alcohol, ethyl acetate, 
or chloroform containing alcohol. 

The author, however, prefers using, instead of these solvents, ether 
containing 1 to 16% of alcohol ; as morphine is but sparingly soluble 
therein, the extraction should be repeated ten times, but a very pure 
alkaloid is obtained. If highly coloured liquids have to be extracted,’ 
it^ is better to use amyl alcohol first ; the solution is then shaken 
with acidified water, and from this the morphine is recovered by the 
ether-alcohol mixture as directed. L. de K. 

Estimation of Morphine in Cases of Poisoning. Charles K. 
Sanger and Willis A. Boughton (Proc. Amur, Boc. Biol Chem., 1909 ; 
J. Biol. Cfiem., 1910, 7, xxxvii— xxxix).— Kobert's test may be made 
approximately quantitative. The morphine ie.^idue is treated with 
a few drops of a dilute solution of formaldehyde in sulphuric acid ; 
after a time the blue residue is diluted, neutralised with sodium 
hydroxide, and the resulting brown solution is made up to a definite 
yolume in a Nessler tube. Comparison standards are made by treating 
known amounts of morphiue in the same way. W. D. H. 

Analysis of Proteins. Thomas B. Osborne and D. Breesk Jones 
Amer. Soo. Bid. Chem., 1909; /. Bid. Chem., 1910, 7, viii-ix). 

Loss may result |rom incomplete hydrolysis, formation of humin, 



Analy^ of a ii^mfr^i Pure' »nw«>^ fa^e; a^tpr^rtioa as ■ 
t4«¥ lifore obtoinod ffoiii'zoio showed that at loss of from K. to STsi, 
^yvc^ur.'^ ’ ®'iH. 

^ EstiinWion of PeptidaO^pounda in Proteins and in Their 
Cleavage Product^. Valdemae Heneiques 'hnd J. E. Sjaldbak 
pistol. Ciem., 1910, 67, 8-27).— Experiments have shown 
that’when Witt’s peptone is evaporated twice to dryness on the water- 
^th there is still some nitrogen present as peptide nitrogen (some 
^2% of the total originally present). , . 

||;0omplete hydrolysis can be brought about by boiling with 30X 
hydrochloric acid for twelve hours. 

* ',The same holds good for many other proteins, but in the case 
:Of. egg-albumin the hydrolysis is not complete even after twelve hours' 
^boiling with concentrated hydrochloric acid. With substances which 
,aro readily hydrolysed, or which have previously undergone prolonged 
^hydrolysis with enzymes, six hours’ boiling is sufficient to complete 
the hydrolysis. Complete hydrolysis can also be brought about by 
-heating at 150“ for 1'5 hours, or at 120“ for three hours, in sealed 
thbes with 3iV-hydrochlorio acid. Sulphuric acid is not so efficient, 

•' In all cases the total nitrogen present as amino-acids and eg. 
Ammonia was estimated by Sorensen’s formaldehyde titration method, 
i-fte ammonia .then estimated by distillation under reduced pressure 
‘ with methyl alcohol and barium hydroxide, and the amino-acids by 
' dtfEerence. The process of heating with hydrochloric acid at 150“ or 
,! 1(60“ tends to increase the amount of ammonia nitrogen beyond the 
■'wlue obtained by merely boiling with hydrochloric acid. Tempera- 
'Wes above 150“ should not be used, as under such conditions the 
■ amino-acids are liable to undergo secondary decompositions. 

Attention is called to the fact that Abderhalden had drawn the 
conclusion that proteins can be completely hydrolysed by contact with 
trypsin and erepsin for several months. 

^ Th© authors' ©xperioients show that this is not so, and that the 
products still contain peptide compounds. “ J- J- S. 


The Use of Invertaee in the Determination of the 
■ A’lkalini ty or Acidity of Biological Fluids. C. S. Hudson and 
Wi TTim Salakt (froc. Amer. Soe. Biol, Clttm,, 1909 ; /. Bwl. Cnm-, 
1910, 7, xiii). — ^Yeast invertase Iraes on dialysis its acid and most ol its 
a^lnty ; the latter returns on the addition of acid. If its activity in 
water is taken as 300, in various bloods this is lowered to figures varying 
from 266 (dog’s blood) to 69 (pig's blood). If blood is /i'olj’sed, i 
loses the power of lowering the activity of invertase, showmg ^ 
i loy^ring is due to salts. ' 
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The Restive Duratio, of the. Bays of Oalotam in the 
Spark with Self-Induotion Gmtave A, TlEKaALEOH iflmpt. 
rejifi., 1910,151, 220— 223).— By the use of a methrrd-.prevjoudv 
described {Compi. ntd., 190a, 141, 1227; 1910, 160, 1743) 'tte 
relative duration of the calcium rays has been measured. For the 
-arc" rays the time of duration is, as in the case of iron, nearly 
praponionafto their intensity, and varies between 93 and 233 micro; 
seconds. The coefficient of augmentation produced by increasing the 
capacity rom 0-0033 to 0-012 microfarad w,as nearly the ^sarne 
(1 ;4 to 1 -5) for all rays except the strongest, 4227, for which it was 1 -25 
The duration of the “ spark rays was shorter, considering their 
intensity, than the arc rays, the most brilliant of all having shorter 
duration than many of the arc ’’ rays. For the impurities, sfrontium 
and aluminium; the duration of certain rays was also determined and 
as thesyometimes differ from the rays of the pure substance, useful 
■indications may in certain cases result from the method in analysing a 
substance containing unknown impurities, p g° 

Phosphorescence. Georges Ubbain (BvU. Soc. chim., 1910 rivl 
7, i-xiii;.— A lecture delivered before the French Chemical Society. 

£. H. 

A Photographic Method of Becording a-Particles. William 
Dome {Cmpl. r,nd., 1910, 161, 228-230 «).-In the method described, 
the iimge of a gold-leaf of a sensitive electroscope is thrown by means 
of a Nernst lamp and lens on a slit, behind which a Kodak film 
la moved transversely to the slit by clockwork. The coUDBCtinv wire 
to the eleotroscope passes through an ionisation chamber containing 
polonium (which discharges it after each charge) to the electrode of a 
small ebonite box of less than 1 c.c. volume, iuto which a-particles 
enter through a small hole in the bottom coveied with thin mica, and 
which IS exhausted to 1 or 2 cm. pressure. The bottom of the box is 
ot metal connected to a high tension battery of accumulators, the 
potential being arranged so that a spark just docs not pass By thfs 
m^ification of fiutherford and Geiger’s apparatus, a photographic 
record of the sudden movements of the gold-leaf produced by the 
individual a-particles is obtained. Specimen portions ot the film rfith 
and without a source of a-particles show the effect of the latter with 
great clearness. g 

19^ ^ViW Chtm., 

raven 527).— The. perceiftage )3-activity contributed by sthe 

Pi ray constituents of uramnit© has been found to be : 

UranLum-Z 82i \ 

Badium-^ la i „ , 

Eadium-C 38*1| 

Badium‘if 10 9 j 

* * and jRadiwro, 19IQ, 8, 196—198, 

voMcviaii., g2 
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ABSTRACTS OF OHSMICAL PAPIRS. 


The electroscope employed was a cylinder 40 cm. highland 40 cm. 
diameter The ^S-activity of the powdered nrammte was corrected for 
absorption in the substance by extrapolating the wtves of activity, 
obtained with increasing thickness of films, back to the origin, and for 
loss of emanation from the powdered uraninite which was measured. 

The proportions due to nranium-Jf »nd radium-.c and -C were 
obtained by comparing the ^-activities of these substances obtained 
from known quantities of uranium and radium. Many observations 
on the separation of uranium-Z from uranium and impurities are 
described. Stirring soot, obtained freshly from the burning ot 
naphthalene, into acetone solution ot uranyl nitrate, extracting the 
soot with hydrochloric acid, adding iron, and precipitating the iron 
and uranium-,? with excess of ammonium carhonate, gives good 
results The only way of freeing ammonium-X from iron is to dissolve 
in concentrated hydrochloric acid, and to extract with freshly distilled 
ether saturated with hydrogen chloride, when the 1ft 

in the aqueous solution. In the electroscope employed 26-7% of tiio 
total ionisation due to uranium-X was contributed by the soft ^-rajg, 
and these are not included in the foregoing table. The existence of 
radio-uranium is questioned. Measurements of the active “deposit 
produced by the emanation ot a known quantity of rafium gave the 
proportion of ^-rays due to radium-B aud.-O together, that due to Ih, 
latter alone being determined by volatilising the former at (00 . The 
radio-lead wad chemically separated from uraninite with added lead, 
and left to accumulate the equilibrium amount of radium-X, wluc i was 
then separated from the lead solution by adding a^ drop of iron 
and sodium hydroxide in excess, when the radium-£' remains updissoW 
with the iron, The ^-rays of uraninite, in the electroscope used pve 
an ionisation equal to the n-rays of 23-5 sq. cm. ot a thick him ot^U^. 

The Experimental Testing of the Question of the Nature of 

thev-Bays. II. Egon R. von Scbweidlek {fAyetiaf. /eifscd., 1810, 

11 614—619. Compare this vol., ii, 376).— In a further purfj 
theoretical discussion of the nature ot the variations m the mtenaty 
of 7 -rays from instant to instant to be expected on tlie varioa 

Jrpimcular” and “impulse” theories, various 
paner, resulting from a correspondence with Sommerfeld, P aoef 
Lrgg, and Campbell, are taken into account, and these 
earlier conclusions. The most important refer to the 
in addition to the other probability variations, the number of pa ^ 
ion? p^duced by the individual yray in the gas may vary (C^i^W 
and ^ established fact that the ^ray ionisation ' 

wTiolly due to the soft secondary radiation and nob to the pn 7 
radUtL directly (Bragg). The 
detail, and the nature of the 

each case worked out. The conclusion is drawn j,,*, 

means of testing the two theories is not possible if the y ray 
rPuced by secondary rays, although ‘ 5 >»/'>solute magmtu^e^ 
the variations of ionisation is within the limit of eipori ^ ^ 

whichever fheory is correct 
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The Helium in Recent Minerals. AsNALDa Piutti {la ‘Radium, 
1910, 7, 17S — 179). — Other investigators previously have nob detected 
jjeiiura in the strongly radioactive minerals carnotite, torbernibe, and 
autunite (compare Bordas, Abstr., 1908, ii, 505). 

With the apparatus described in a previous paper {te Radium, 
1910> 7, 142), the spectrum of helium was clearly detected in the two 
first, but not in the last, quantities of 3 grains being employed. The 
limit of detection is given as 0*036 cu. mm. of helium. In the very 
interesting cases of minerals, which are strongly radioactive, formed 
in contemporaneous eruptions of Vesuvius, the presence of helium 
could not be detected. The activity of the minerals formed in the 
eruption of 1906 (cotnnnite and galena) has been shown to be due to 
radium-A'^i^^^^ -/’only, and it i.s rcjisonable to draw the conclusion 
that sufficient time has not elapsed for a detectable quantity to have • 
accumulated. In galena from the more ancient lava of Monte Somm^, 
neither hSlium nor radioactivity could be detected, nor in titanite 
(0*32 gram) from Ischia, which was mdioactive. F. S. 

The Density of the Radium Emanation. Sir William 
Ramsay and Robert Whiitlaw (Iuay (Compt. rend., 1910, 151, 
126—128). — The volume of the emanation used has been calculated 
from the value previously found for the volume in equilibrium with 
1 gram of radium (0*601 cu. mm.), and in no case exceeded O'l cu. mm. 
This w<iS weighed sealed up in a small capillary tube on a quartz 
balance of which the sensitiveness exceeds the balf-milliontb of a 
milligram (compare Steele and Grant, Abstr., 1909, ii, 876), in which 
the pressure of the air in the balance case was adjusted, and the 
buoyancy of a small sealed quartz bulb containing air used instead of 
weights. The tip of the capillary was then broken, and its weight 
again taken. Five measurements of tho density are given, in which 
the weight of the emanation found was of the order of 6 x 10"^ gram, 
and values for the molecular weight between 2 1 6 and 228 were obtained. 
The mean value was 220. There is now therefore no doubt that the 
true atomic weight is 222*5, as deduced from the disintegration theory 
by subtracting from the atomic weight of radium 226*5, the weight of 
the atom of helium 4 expelled as an a-parfcicle. To pub the radium 
emanation in its proper place as the second member in the series of 
inactive gases after xenon, the name Niton, symbol Ni, is proposed. 

F. S. ' 

The Slow Precipitation of Radium Sulphate. Uon 
Kolowrat {L« Radium, 1910, 7, 157 — 159). — A series of experi- 
ments has b^n made with a dilute solution of pure radium chloride 
after addition of sulphuric acid and filtration, to investigate the slow 
continuous diminution in the rate of production of emanation in the 
solution observed by Mme. Curie. It was found that after some 
weeks, when the rate of production had fallen to about one-half 
the initial value, heating to 70° before the test increased the amount 
of emanation evolved enormously. Heating and removal of the 
emanation before the time of accumulation for the test resulted in a 
neatly normal result. In a series of tests in which the temperature at 

^ 52-^2 
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the test was lower than at the preceding teat, the {“Wtity of emana- 
tion st^ily diminiBhed. "The resdto obtained ^ree quantitatively 
with the view that an invisible precipitate of radium sulphate slowly 
ifotics in the solution, and from this precipitate the emanation is not 
'ail liberated, but accumulates. On heating the emanation is obtained, 
thot only from the solution, which is fortned during the period of 
^accumulation between the tests, but also from that part of the 
- precipitate, soluble at the higher, but insoluble at the lower tempera- 
ture, which has been accumulating since the precipitate was formed. 
There is therefore no necessity for supposing that a new member 
«rists, intermediate in the series between radium and its emanation 
(radin’m-Z). A perfect analogy exists between the phenomena 
observed in solutions and in solids (Kolowrat, this vol., ii, 91). 


The Constituents of the Induced Activity of Actinium. 
Mile. L. Bi.an< 5 UIES {Compi read., 1910, 151, i Radium, 

1910 7 159 102- Compare Abstr., 1909, ii, 634). — Further experi- 

ments are described to test the view that the a-rays of actinium-5 
are complex and derived from two consecutive changes. The supposed 
product of actinium-5 is termed actinium-.^. The active deposit of 
actinium electrolysed in hydrochloric acid solution gave on the 
cathode a product decaying rather more rapidly dunng the first 
minute than Would be the cose if it consisted of actimum-5. The 
effects observed were small, but a period of about 2^26 minutes is 
attributed to the new substance. The recoil product from the 
active deposit consists mainly of actinium-C with some actmiuui-A 
It decays at first rather more rapidly than the latter, which may be 
due either to actinium-5' recoiling from actimum-5, or to the latter 
removed mechauically like actinium-A, so this evidence is equivocal 
The scintillations produced by the active deposit placed at a fixed 
distance from the zinc sulphide screen, the pressure of the gas m 
. the apparatua being varied, were compared with those produced by 

^^At a pressure 1 cm. below tliat which caused the scintiUatioiis to 
disappear, increase of pressure caused between two and three tunes 
more rapid diminution of the number of scmlil ations in the case of 
actinium than in that of polonium. This is well in agr^ment with 
what is to be expected on the view under consideration. The ana y 
between actinium and thorium, and the large proportion of uoublo 
Satiot observed with the active deposit of actinium c^i 
Cxeiger ind Marsden, this vol, ii, 92), also supports the view, althou li 
it has not been, possible to obtain as yet any complete proof^of^its 
correctness. 

Radioactivity of the Mineral Springs of 

Emanation Content of the Water. II. ALBEXu bomu m 

fArci Sci vk/e. rial., 1910, [iv], 30, 46—66. Compare Abstr., IM 
ii, 363 ).— tC previous investigations have 

^s/rings with improved apparatus, designed for use w » W 
water^ in which the latter are coutamed during moasurement in 
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hermetolly closed vessel. Three new springs containing notable 
quantities of emanation have been found. One in the Val Ludlpegnia 
near Disentis, had an activity of 9-16 Mache units. The other two 
were Spring No. 2 of Granichen (7-56), and tlle“Satro” spring at 
Acquarossa {S‘17). p g 


The Exoluaive Presence in Gases Derived from Certain 
Hydrogen Flames of Ions Completely Analogous (in MobiUty) 
to those Produced by Bontgen Rays. Macetce de Bsoolib 
{Gompi. rend., 1910, 151, 67—68. Compare ibid., 150, U25).— With 
proper precautions, numerous hydrogen flames produce only small 
ions, which previously had been observed only for the carbon monoxide 
flame. The combustible gas, well filtered and dried, is dilated with 
nitrogen and burnt with a very small dame at the foot of a lead 
tube inside a very dry tube carefully cooled with cold water. The 
flames employed consisted mainly of hydrogen, ethyl ether, acet- 
aldehyde, acetone, and pentene, whilst illuminating gas continued 
in these circumstance still to give ions of feeble mobility. The 
mobility of the small ions was between 0'75 and 1 in terms of that of 
those given in ordinary circumstances by X-rays or radium. The 
results indicate that chemical action and high temperature together 
produce small ions, which in absence of precautions are transformed 
into large ions by condensation, solid walls in the neighbourhood of 
the flame as well as water vapour being necessary. The results 
explain those of v'on Helmholtz on the efficacy of diffierent flames to. 
condense a steam jet, the ether flame producing scarcely any effect, 
and even being cited as not giving ionisation. This is due to the' 
small ions being far less active in promoting condensation than the 
large ions, and to their rapid recombination rendering the conductivity 
of the gas more ephemeral. F g ‘ 


OonduotioQ of Electricity in Mixtures of Metals and their 
Salts, II and III. A. H. W. Aten {ZeiUck physikal. Chem., 1910 ■ 
”3, 578-5-597, 624 — 637. Compare Abstr., 1909, ii, 537).— II. The 
electrical conductivity of fused mixtures of cadmium and cadmium 
chlorhle at 680°, 600°, and 620° has been determined by the method 
already described (foe. cit.). The conductivity of the mixtures 
increases rapidly as the temperature is raised, whilst the addition of 
cadmium to fused cadmium chloride progressively lowers the specific 
conductivity. '■ 

This lowering may be due to the absence of any passage of electrons 
rom metal to solution or to the very small velocity of the electrons in 
e mixture; in the first case the dissolved metal should have no oon- 
uctivity, and in the latter case its conductivity should be of the same 
or er as that of an electrolyte. In connexion with this point,* the 
ensity of the mixtures of cadmium chloride and metal has been 
I'*'® density of the chloride at this temperature 
, J -ine eYailable data show that the conductivity of the 
8SO ved metal is very small, much smaller than that of the chloride, 
hof J ^ ''®*> however, serve to decidexionclusively 

oetween the two views as to the effpet of the metal, 
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Freezing-point determinationa with mixtures of csdmium chloride 
and caifiiium appear to show that no compound of the formula CdCl 
separates from the fused mass, and this view is supported by 
miCTosoopic observations. The compound CdCl may, hosvever, exist in 

the fused mixture. , . . , • a e j « 

III Equations are deduced winch show the influence of different 
factors on the validity of Faraday's law for the electrolysis of a 
mixture of cadmium chloride saturated with metallic cadmium. It 
is shown that if the mixture has no metallic conductivity and no 
complex formation takes place, more metal will pass into solution that 
corresponds with Faraday’s law. This deviation will be increased if 
complex formation between CdCl, molecules and anions or electrons 
occurs, and also if the dissolved metal is partly present m the form of 
a subcliloride. 

Experiment sho^vs that for 1 equivalent of silver, 0 83 equivalent 
of cadmium is dissolved or set free, so that either metallic con 
ductivity or complex formation, or both, must occur. Although the 
data are not sufficient to decide the question concluBively, the deviation 
from Faraday’s law appears too great to be accounted for by metallic 
conductivity alone. 


Beaotiona in the Iron-Nickel Peroxide Accumulator. 
TIT Behaviaur of the Iron Electrode. Fbitz Foebsteb and 
ViKTofllEBOtn (Zeitsoh. XhMe.., 1910, 16 4Gl-498^-Thc 
study of the nickel peroxide electrode (Abstr., 1908, ii, 146, 141, 
658) is now completed by a very exhaustive investigation of the non 
electrode, Faust (Abstr., 1907, ii, 426) found that the iron electrode 
is discharged in two (possibly three) stages. The authors have studied 
these both analytically and electrically. The potentials of the iron 
electrode are referred to the normal hydrogen electrode, compared with 
which the iron is negative. Faust used zinc in 20/' potassiom 
hydroxide as a standard electrode; its potential compa.red with the 
hydrogen electrode is - 1-27 volt, which makes it possible to compare 
Faust^s measurements with those in the present paper. j 

The electrodes were made by pressing a mixture of finely divided 
iron and graphite into the perforated steel cells 
accumulator An impalpable iron powder is obtained by kdieoe 
process by reducing a fine-grained ferric oxide with hydrogen at about 
rso'ldtheiidrolnlng it in water, by which treatment it loses its 
pyrophoiie properties owing to a surface oxidation. A more com 
gLined powder wae also used. The metallic iron is these 
estimated by boiling with mercuric chloride, which dissolves the m , 

but has no action on ferrous or ferric oxide. /e.o,; ATentusdum 

When an electrode is first made, the iron is passive (2 , 

idckoiide solution is the electrolyte used throughout t''® 

Hut a-very small quantity of occluded 
itaetive. This hydrogen charge may be 

cathodic polarisation or by treatment with an ^ jj.) 

solution of ferrous sulphate. The potential of the ' ,ii 

■0 -0-87 to -0-88 volt, and 

remains near this value. The chemical change which occuis 
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conversion of iron into ferrous hydroxide. The ferrous hydroxide 
forms a film round each particle of iron, which prevents its contact with 
the electrolyte ; the charge of hydrogen is therefore soon oxidised and 
cannot be replaced by the interaction of electrolyte and iron, and the 
latter becomes passive. The second stage now sets in, the chemical 
reaction supplying the current being the oxidation of ferrous to ferric 
hydroxide. The potential of an electrode consisting of graphite and 
ferrous hydroxide is —0*74 to —0 76 volt, which is also the potential 
of the iron electrode in the second stage of the discharge. During.^ 
this stage, iron reacts with the ferric hydroxide, forming ferrous 
hydroxide, so that the analyses of the electrode show that iron dis- 
appears and ferric hydroxide is formed. The effect of adding mercury 
to the iron powder (in the recent forms of the Edison accumulator) is 
studied. The effect is to increase the capacity of the first stage by 
keeping the iron in the active state longer than is the case without 
mercury. In charging the electrode, the ferric hydroxide is reduced 
quantitatively, but the ferrous hydroxide is only reduced slowly, so 
that a large quantity of hydrogen is evolved and the efficiency of the 
electrode is far from theoretical. Since the oxidation of the iron in 
discharging the electrode is only superficial, it is necessary, in order to 
get considerable capacity, to use the iron in the most finely divided 
form that can be obtained. T. E. 

The xiectilinear Diameter for Oxygen. Emils Mathias and 
HiiiKE Kamerlinuh Onnes {CompL rend., 1010, 161, 213—216, 
Compare Abstr., 1909, ii, 552). — A discussion of the surface repre- 
senting the state of gase.s at the critical temperature, with an account 
of the method employed in the ca.se of oxygen to determine whether 
the diametral line is rectilinear for a gas having a very low critical 
temperature, W. 0. W. 

Absorption of Gases by Charcoal Ida F. Homfray {Proc. Roy, 
Soc., 1910,84, A, 99 — 106*), — The apparatus employed was of the ’ 
nature of a gas thermometer; the bulb coutained 3 grains of charcoal, 
and the equilibrium pressures exerted at different temperatures after the 
admission of successive volumes of a gas were niea.sured. Experiments 
were made with helium, argon, nitrogen, carbon monoxide, methane, 
ethylene, carbon dioxide, and oxygen, as well as with mixtures of carbon 
monoxide and nitrogen, and the temperatures of observation extended 
from that of liquid air to the boilieg point of aniline. 

The measurements were first represented on isothermal and isobaric 
diagrams, and from these, points of equal absorption were read off and 
curves, so called “ isosteres,” plotted, having pressures as ordinates, and 
absolute temperatures as abscissa?. The concentration by weight, C, for 
each isoatere is calculated in the form C'»=100'M;/(lf+to), where w = 
weight of gas absorbed in W grams of charcoal. 

The following two relationships have been found to hold : (1) at constant 
concentration TJT^~rjr^ = R{T^-T\), where and are the 
absolute temperatures read from any oneisostere at any two pressures, 
Jo, 7*0 are the absolute temperatures at which any saturated vapour 

* and Zeitsch. yhjsikal. Chem,, 1910, 74, 129—201. 
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taken as standard has the same pressures, and K isd^cofistant; (2) 
constant pressure : - dTj{d\Q^C)^ K, From these two relatione, if th« 
vapoiy-preasure curve of a litjueBed gas is known, together with three 
Values of temperature, pressure, and concentration in the presence of 
^charcoal, the whole absorption diagram oau be mapped. The values of 
dTjid log C) for the different gases at the same pressure increase uni. 
formly with increasing complexity of molecular structure from argon to 
ethylene. 

From the isosteric curves, the molecular heat of absorption, A^caii 
be calculated by the thermodynamical formula : X « logj Fjd T. a 
ample method of calculating the results is described, and the appiic. 
ability of the formula has been shown by direct calorimetric measure- 
ments with carbon dioxide at atmospheric temperature. 

The absorption curve for mixtures of nitrogen and carbon monoxide 
is found to lie between those for the single gases at all compositioDg. 
From this result, certain deductions are made which may be of value 
in separatiog mixed gases by selective absorption in charcoal. 

The nature of absorption is discussed. Objections are advanced to 
explanations on the basis of chemical combination or surface con- 
densation, and a solution hypothesis is favoured. The fundamental 
objection to the latter explanation is that Henry's law does not hold 
for the distribution between gas space and charcoal, but in the present 
case the solutions are by no means dilute, and the deviations from the 
simple laws appear to be analogous to those shown by concenlraled 
solutions. G. S. 


Adsorption of Iodine by Solids. Maucel Guiciiaud {Compt. 
rend.i 1910, 151, 236—238. Compare Abstr., 1909, ii, 136 ).— 
Attention has previously been called to the jiersistence with which 
iodic anhydride retains iodine. A table is now given, showing for 
silica and the oxides of aluminium, magnesium, and glucinum in 
different physical states the amount of iodine adsorbed and the 
length of time required for saturation. Oxides prepared by calcina- 
tion at n high temperature, and having a density approaching the 
limit, take up only traces of iodine. Carbon bdated at 600“^ adsorbs 
at the ordinary temperature. W. 0. W. 


Dimorphism and Mixed Cryatale occurring in Liquid- 
Crystalline Substances. Applications of the Phase Rule- 
Otto Lehmahn (Ztiisch. physikal. 1910, 73, 698—623).— 

Largely. polemical against PrioB (compare Abstr., 1909, ii, 869) and 
Schenck (JSryntallinische Ffmsigheilm, Leipzig, 1905, etc.), and is partly 
concerned with questions of priority. With reference to some of the 
points in dispute, the transition and saturation temperatures for mix- 
tace^<^ cholestery) doeoate and y^-azoxyanisole have been determined 
yy means of the author's crystallisation-microscope, ant the results 
are figured and described in detail. 


Validity 6f the Boyle-Gey-Lussao Laws for Colloid^ 
Solutions. Thb Svxdbebq {ZviUch, ‘physikal. Chm., 1910, 73, 
547-556. Compare Abftn, 1909, ii, 277, 561, 723).-The number 
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of visible^ pirlicl^ in a definite volume of a colloidal solution observed 
under the tilfcramicroscope varies, owing to Brownian motion. If n is 
the momentary value observed, nj the number of gaa-moleeulM which 
would be present in this volume if the distribution were uniform, and 
- rtj/rtj) is the mean deviation when all the positive and negative 
deviations are taken into account, then, as shown by von Smoiuchowski 
(Ann.^Fhy$ikj 190S, [iv], 25, 205), J'lln^Tr if jij is a large numbmr, 
and S=2hj*a"’‘i/A/ when ia a small number, provided that the gas 
lawS are valid for the solution. In the Ijmfc formula, k ia the greatest ^ 
whole num ber l es s tha n or equal to If the gas laws do not apply, 
then ^ben is a large number {jS is the actual com- 

pressibility, and ft the compressibility, provided the gas laws hold). 
If wj is a small number, then S = (2n/-.c'«i approximately. 

The author has counted the particles in a limited volume of solution 
of colloidal gold and in one of colloidal mercury under the ultra- 
microscope, and finds on applying the above formul® that^e gas Jaws 
apply to dilute solutions, but the observed osmotic pressures are greater 
than the theoretical values in relatively concentrated solutions. 

G. S. 

Some Presumed Chemical and Physical Effects of Pressure 
Unifori in all Directions. Gioroio Spezia {Aiti B. Accad, Set. 
Torino, 1910, ,45, 525 — 538). — If fine filings of copp^fr or silver are 
enclosed in a steel cylinder under a presstire of 8000 atmospheres for 
a month at the ordinary temperature, apparently homogeneous 
cylinders are obtained, as described by Spring, Microscopical examina- 
tion shows, however, that the filings are still distinct, and are 
merely united by adhesion, no molecular interpenetration having taken 
place. Similarly, a mixture of copper and silver filings yields a 
cylinder in which the original silver and copper particles are clearly- 
distinguishable. It is improbable that the diffusicn would take place 
if longer time were allowed, as a microscopical examination of the 
native copper of Keveenaw Point, in which inclusions of silver occur, 
shows that diffusion has not occurred to any measurable extent 
during a geological epoch. 

Experiments with lead and wax under a pressure of 9,900 atmos- 
pheres at 15°, continued for twelve days, show that the lead does not 
behave as a fluid under such conditions. There is thus a complex 
difference between the effects of pressure uniform in all directions 
and of pressure causing flow through an orifice, and there ia no reason 
to assume that pressure of the former type produces any plakicity or 
increases diffusion. There is no tendency for a cylinder or prism, 
subjected to pressure uniform in all directions, to assume a spherical 
form. ^ the experiments of Spring and Kahlbaum, the diminution 
of density -^served under high pressures ia to be attributed to 
inequalities in the distribution of pressure, producing deformat4on, 

C. H. D. 

Periodicity of the Properties of the Elements. New ArrangO- 
ment. Jahm F. Tochbb (Fharm, 1910, [iv], 31, 159— 160).— The 
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elements are arranged in a logarithmic spiral. The radius vector 
r, in three-dimensional space, is a function of the atomic weight and of 
the atomic volume of each element. The vectorial angle isa function of 
the vaSney of an element ; it has a constant value, 6 — ir/8, end in the 
spiral is the angle between two adjacent .radii, one with an element 
and the other with an element with nezt higher atomic weight 
The figure of a model is given, in which the atomic weight of each 
element is shown as a length on the ay plane, and the atomic volume 
as a height on the aa plane. If valency is defined as the combining 
power of an element with hydrogen, the valency varies as sin 0, being 
zero along the x azis, on which lie the inert gases, and attaining a 
mazimum at 90° and at 270°. The first or upper right-hand quadrant 
contains the electro-negative elements, the heavy and the noble metals 
are situated mainly in the second quadrant, the rarer elements mainly 
in the third quadrant, whilst the fourth quadrant contains the alkali 
metals and other strongly positive elements. The scheme can only be 
appreciate(y)y reference to the model. 0. S. 


Inorganic Chemistry. 


Nitrous Oxide. I. Alfred Stavenhagen and E. Scuijchaud 
(Ber.f 1910, 43, 2171 — 2174). — "When sulphur is strongly heated in a 
stream of nitrous oxide, it burns with a brilliant bright greenish-blue 
£ame. If the combustion is carried out in a large glass vessel, the 
walls become covered with crystals of nitrosulphonic acid, and ut the 
same time nitrogen peroxide is formed in quantity, 

Thus nitrous oxide may be transformed into higher oxides of 
nitrogen without the use of electrical energy by simply huruiug 
sulphur in it, nitrosulphonic acid anhydride oj its decomposition 
products being formed at the same time. T. S. P. 


Acceleration of the Reduction of Quinquevalent Arsenic 
by Hydrogen Bromide. A Correction. Maktih Rohmer { Ber ., 
1910, 43, 2262). — The method described by Jannasch and Seidel 
(this voL, ii, 546) for the reduction of quinquevalent arsenic by 
means of potassium bromide or hydrobromic acid has been known for 
nine years (compare Abstr., 1901, ii, 194), and during that time has 
often been recommended in the scientihe literature and in patout 
specifications as a catalyst for reducing actions. T. S. P. 


Percarbonates. Sebastian M. Tahatar (Ber., 1910, 43, 
2149 — 2151). — The author confirms Rieseufeld'a observations (this 
vol., ii, 29U) that in solutions of the same alkalinity potassium 
percarbonate liberates more iodine from potassium iodide than do^ 
sodium percarbonate, but paints out that this is only true when soh 
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notissiuni percarbonate is used, or a freshly-prepared solution of the 
A solution of the potassium salt which has been made for five 
minutes reacts similarly to sodium percarbonat^. It follows that 
rotassium percarbonate liberates iodine quicker than it undergoes 
hydrolysis, since as soon as hydrogen peroxide is present in the 
Bolution the iodine is decolorised. 

Kiesenfeld has not taken into account the fact that a solution 
c.intaining 1 mol. of sodium percarbonate, (NajCOj.JHjOg), contains 
^ mol. of hydrogen peroxide from tho commencement, and thus the 
liberation of iodine is hindered. 

The author considers that hitherto no reaction has been discovered 
which distinguishes with certainty pcr-salts from salts containing 
hydrogen peroxide of crystallisation. . T. S. P. 

The Ternary System ; Sodium Sulphate-Sodium Fluoride- 
Sodium Chloride. Adolf Wolters (Ja/irb. Min. Beil. Bd., 1910, 
30 , 55 — 95). — The thermal and optical investigation of the systems 
sodium sulphate-sodium chloride and sodium sulphate-sodium fluoride 
has been re-inveatigated, as also has the system sodium chloride-sodium 
fluoride. None of the three components forms mixed crystals with 
either of the other components. 

In th-" system sodium sulphate-sodium fluoride the compound 
NsjSO^.haF is formed. It is enantiotroplc-dimorphic,.the transition 
temperature being 105®. Microscopical investigation showed it to be 
mimetic-hexagonal at tho ordinary temperature, and truly hexagonal at 
higher temperatures. The double refraction is positive. 

The refractive index of sodium fluoride forsodsum light is 1'3255. 

A theoretical discussion of the cooling curves and freezing-point 
phenomena of ternary systems is givt'n. The ternary system sodium 
sulphate-sodium fluoride-sodium chloride is very simple, there being 
no complications, with the exception of the transfoimations mentioned 
above. The four solid phases, including the double salt, are not 
miscible with each other at all. 

A compound corresponding with the mineral sulphohalite could be 
obtained neither from the fusions nor from aqueous solutions. 

T. S. P. 

Constitution of Sodium Hydrogen Carbonate. Bicdee 
(Ohem. Zeii.^ 1910, 34, 765 — 766). — ^The author considers that the 
ordinary formula assigned to sodium hydrogen carbonate is incorrect,' 
since when it is calcined with the formation of the normal carbonate 
the temperature is such that it cannot be supposed that the sodium 
atom of one molecule displaces the hydrogen atom of another molecule, 
the substances being in the solid state. The formula should therefore 
be written as (NaHCOg)^, or, better, as NagCO^.HjCOj, a double salt 
of sodium carbonate and carbonic acid. 

This formula is used to explain the ease with which sodium 
hydrogen carbonate loses carbon dioxide, and the action of ammonia, 
barium chloride, and lime respectively on the aqueous solutions. 
Equations are also given for the amniouia soda process. T. S. P. 
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Method for the Preparation of. Stable Colloidal 
OxsABE ,Seeoho (Arch. Farm^, tptrim,f lilO, 9, 152 — 1671 —St'if' 

.t i-i- C. *^™ole 


oollpidal solutions of certain metals may be obtained by electroly 

' an alkali 


a solution of pure gelatin, rendered slightly conducting by s- 

Si'-tl ;j- L-a ® ^ 


^chloride or sulphate, between metallic electrodes. 

A 5% solution of gelatin is used, containing 1% of sodium cUorid 
or sulphate, and contained in a glass vessel. The anode is placed * 
this vessel, whilst the cathode, composed of the metal to be rendered 
colloidal, is enclosed in an inner porous cell. A continuous current 
of 3 to 6 amperes is used at 120 volte. Considerable foaming takes 
place, and it is necessary to interrupt the operation from time to time 
to prevent loss of liquid. After about ten minutes, a colloidal solpjtion 
of the metal is obtained in the neighbourhood of the anode. The 
liquid surrounding the cathode is free from metal. 

In the case of gold, a violet colloidal solution is obtained containine 
42 mg. of gold per litre. It is clear by transmitted, but opalescent by 
reflected, light, and is very stable, remaining unchanged in air for 
more than a month, the gold preserving the gelatin in a perfectly 
sterile condition. A sinular colloidal solution of silver is obtained 
containing 87 mg. of silver per litre. Iron yields a solution containing 
a ferrous salt, together with colloidal iron, and a small precipitate 
of ferrous hydroxide. By the prolonged action of the current, large 
quantities of metal may be brought into solution, in one case 3'225 
grams of silver being dissolved in 448 c.c. of liquid. 

It is assumed that, in the electrolysis of sodium chloride with gold 
electrodes, the chlorine liberated attacks the gold anode, forming gold 
chloride, and that the gelatin is partly decomposed, yielding acids 
resembling protalbic and lysalbic acids, which then reduce the gold to 
the colloidal metallic state, as in Paal’s method of preparation. 

C. H. D. 


Binary Systems Formed from the Alkali Sulphates and 
Calcium Sulphate. Hass MOlleb (/oArA Min. Beil. Bd., 1910, 30, 
1 — 54). — The normal sulphates of potassium, rubidium, and c.'csiuiii are 
enantiotropic-dimorphic, being rhombic at the ordinary temperature 
and hexagonal at higher temperatures. Twin crystals separate from the 
fusions, but twinning disappears at the transition point. With rising 
temperature, expansion takes place at the transition point, and the 
t cubical coefficient of expansion of the rhombic modifleation is greater 
than that of the hexagonal. The melting points are ; KjSOj = 105I° 
Eb 2 SOj = 1051°, and the transition points are re.spec- 

lively ; 580°, 649°, and 660°. The latent heat of fusion decreases 
very slightly from potassium sulphate to cjesium sulphate, whereas 
the latent heat of transition decreases very greatly in the same order, 
being practically zero for csesium sulphate. 

The temperature^joncentration diagrams of the systems composed of 
calcium sulphate with potassium sulphate, rubidium sulphate, sodium 
sulphate, lithium sulphate, rubidium sulphate, and csesium sulphate 
respectively wwe determined both thermally and optically, with the 
following results. The double salt, Kj804,2Ca80j, exists ; it is cnantio- 
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topn;-im^-i'"Vtl>e transition temperatnre being 936“, and m.p. 1004“ 
It takes up water with the fo^tion of a hydrate containing JHjO. 

Kuhidfum and calcium sulphates form the enantiotropic-trimorphic 
double salt, EbjSO,,3CBSO„ m. p. 1043°. The first transition point 
is at 915“, the second at 787°. 

The double salt, Os2SO^,20aSO^ was obtained from the fusions. It 
is dimorphic, with m. p. 959°, and a transition temperature of 722“, 
Pure sodium sulphate has a transition temperature at 233“, contraction 
taking place when the trantformation takes place with rising tempera- 
ture. With calcium sulphate, it forms the double salt, 4Na5SOj,CaSO^, 
which is completely miscible with sodium sulphate, and exists in one 
doubly refracting modification only. It takes up water, forming a 
hydrate with IHjO. 

Glauberitc cannot be prepared by the fusion method. Prom a fusion 
having the composition of glauberite, anhydrite is first deposited, the 
remainder then solidifying as a eutectic of anhydride and mixed crystals 
of 0aS04,4NajSOj with CaSO,. 

Lithium sulphate and calcium sulphate form neither double salts nor 
mixed crystals. . ’ . 

The double salt, EbjS04,Li2S0j, is enantiotropic-dimorphic ; 
m. p. 730“, and transition temperature of 142“ The double salt, 
C!’280^,Li2S04, exists in one modification only, m. p, 729“. 

Genera’ conclusions to be drawn are as follows. It is not always 
possible to determine the temperature-concentration diagram by thermal 
methods alone, since (a) the heat of transformation is at times so small 
that the cooling curve does not show an arrest. This is the case, 
for example, with CsjSO^ and Rb3SO^,Li2SOj, (h) Owing to the formation 
of mixed crystals, the transformation is often so retarded, or spread 
over so great an interval, that it is not noticeable thermally. This is 
the case with the system NajSO.-CaSO^INa^SO^. (c) When the fusion 
curve runs very close to the eutectic line only one arrest is obtained on 
the cooling curve ; for example : the system CaSO^.INa^SOj-CaSO,. 

Optical investigations do not always load to conclusive results, since 
iQ some cases thin sections of fusions from which one component has 
separated first cannot be dislinguisbed from sections of the eutectic; 
in other cases, from a fusion of eutectic composition the one 
component may separate without, and the other with, super-cooling.' 
Ihe latter then appears a.s an older, pre-eutectic formation. 

T. S. P. 

Depoaition of Calcium Carbonate from Solutions of Calcium 
Hydrogen Carbonate. F. Vettsr (Zeilck. JCrysl. ilin., 1910, 48, 
109).-— Ihe aathor has studied the deposition of calcium carbonate 
Irom solutions of calcium hydrogen carbonate in (1) pure water : (2) 
sea water containing 37-90 grams of NaCl, 2-34 grama of MgCL, 
I 55 grams of KCI, 0'52 gram of NaBr, 1-56 grams of CaSO., 
i 86 grams of MgSO,, in 1000 grams of water ; (2o) sea-water plus 
, of ammonium sulphate per litre. Also from solutions con- 
gra-iHB of water (a) 1-56 grams of calcium sulphate, 
siilni t sodium chloride, (c) 1-86 grams of magnesium 

Jpiiate, (d) 2-34 grams of magnesium chloride, (e) 1'55 grams pf 
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potassium chloride, {/) 20’74 grams of ammonium chloride {eqnivaleiit 
to 27*90 grams of sodium chloride), (y) 2*03 ^ams of auimonium 
sulphate (equivalent to 1‘8 grams of magnesium sulphate), (/() 
saturated solution of sodium chloride. 

The solutions were saturated with calcium hydrogen carbonate under 
a pressure of 1 atmosphere of carbon dioxide. Eighty to 120 c.c. of 
these solutions were used in each experiment, and the calcium carbonate 
was deposited by drawing dust-free air through them for one and 
a-half to two hours. In some cases, nuclei of aragonite or calcitewere 
added. The temperatures varied from 0*^ to 55*5°. Experiments were 
also made in which the deposition was brought about by first di-iiwing 
air charged with ammonia through the solutions for one to two minutes 
and then air alone. 

In sea*water, nuclei of aragonite do not favour the deposition of that 
substance; in no case was aragonite alone deposited. They appirently 
hinder the deposition of hydrated calcium carbonate {CaCOj,6H20), 
except in one case each from solutions of magnesium sulphate and 
chloride, From pure calcium hydrogen carbonate solutions they 
favour the deposition of aragonite, allhough their influence is not very 
marked. The calcite deposited in the presence of aragonite nuclei 
never occurs in the form of spharoUths and axioliths, although in the 
absence of tliese nuclei it is deposited preferably in these forme. 

Nuclei of calcite have a very great effect and hinder, or very much 
limit, the deposition of unstable forms. From sea-water at 0°, the 
presence of calcite nuclei does not always prevent the deposition of 
Vater’s modification [Zeitsdi. Kryst. Min., 1893, 21, 433) and of the 
exceedingly unstable compound, CaCOjjfiHjO. 

The formation or greater stability of aragonite, Vater's modificatioa, 
and hydrated calcium carbonate in sea-water is not due so much to the 
salt content as to the presence of magnesium salts, It is improbable 
that hydrated calcium carbonate plays any part in natural processes. 
Owing to the unfavourable solubility relations and to the slow 
establishment of equilibrium, the wceleration of the deposition of 
calcium carbonate from calcium hydrogen carbonate solutions is of very 
little importance so far as the formation of metastable modifications is 
concerned. T. S. P. 


Carbides of Magnesium. I. J. Noy.vk {ZeiUch. 'physikal. C/isw , 
1910, 73, 513—546. Compare Abstr., 1909, i, 865).— Magnesium was 
heated in a tube at a definite constant temperature, and a definite 
volume of a gaseous hydrocarbon passed over it. The^products obtained 
in different experiments were decomposed by water, the acetylene 
converted into cuprous acetylido, the allylene into the silver componti 
(compare Berthelot, iinn. Chim. Phys.t 1866, [iv], 9, 423), and fro® 
the relative amounts of these gasw the composition of the residue wm 
determined. It is shown that two carbides of magnesium, MgC^ an 
Msr„C.,, exist : they are decomposed by water according to the 
MgC, + 2H,0 = Mg{OH), + C,H, and Mg,C5 + «l,0 = 2Mg(0H)i+ 
C H 

The decomposition of acetylene, accompanied by the 


the carbide, MgCj, begins about 400'^; the proportion 
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increftses rapidly up to 490° and beyond that point diminishes. Even 
at 700 °, however, this carbide can still be detected in the reaction 
oroduct. At 460° the presence of the carbide, MggCg, in the product 
can he proved j the proportion increases regularly up to 545°. At 
714 ® a large proportion of carbon is produced, and soon blocks up the 
tube. The products obtained between 465° and 515° are hard, compact 
masses, steel-grey in colour, and only decompose water slowly ; those 
obtained above 550° are grey, brittle, and rapidly decompose water. 
The proportion of free carbon, formed by beating in a steel tube, is 
greater than when a porcelain tube is used, as in the above experiments. 

With methane, the proportion of the carbide, MgoCg, to free carbon 
produced is at first great, and only at 780° is the proportion of carbon 
the greater. The maximum point for the formation of Mg;,Cg is 780°. 
Xho other carbide, MgCj, could only be detected at 733°. The results 
with pentane and with octane are very similar to those with methane ; 
the maximum in the formation of the carbide, MggCg, occurs in both 
cases about 700°. Of these three hydrocarbons, octane begins to 
decompose at the lowest temperature. 

The results with benzene, toluene, and the three xylenes are some- 
what similar to those for the three paraffins. In all cases the proportion 
of the carbide, MgC^j is small, and the maximum formation of 
occurs at temperatures ranging from 650° to 720°. The decomposition 
of toluer . begins at the lowest temperature, 520°. 

The relative proportions of the carbides and free carbon produced 
under different conditions are explained by the fact that at temperatures 
in the neighbourhood of 670°, the reaction 2SfgCg — >■ MgjCg + C is 
fairly rapid; this reaction predominates up to 610°, above which 
temperature the further reaction MgjCg — becomes of 
most importance. The effect of temperature on the stability of the 
carbides is illustrated graphically. G. S. 

[The Alloys of] Copper, Antimony, and Bismuth. Nicola 
Pabkavano and E. Viviani {AUi R. Accad. Liucei, 1910, [v], 19, i, 
835— 840).— 'Antimony and bismuth appear to form a continuous series 
of solid solutions, and on alloy containing 80% Bi, which, when first 
prepared, contains two structural constituent^, becomes practically 
homogeneous after heating for ten days at 320°. Antimony does not 
retain copper in solid solution, the eutectic being distinctly present in 
an alloy containing 1’5% of copper. Copper does not retain more than 
a very minute quantity of antimony in solid solution. The ternary 
system is to be described. C. H. D. 

New Compounds of Quadrivalent Cerium. Giuseppe A. 
Barbieki and J. Calzolari (Tfer., 1910, 43, 2214 — 2216). — Ceric salts 
may be obtained by oxidation of cerous salts with nitric acid when the 
acid of the cerous salt is non-volatile and does not react with nitric 
acid (compare Barbieri, Abstr., 1907, ii, 4C6). In this way aric 
selenite, CefSeOg)^, ceric dih^drogen arsenate, C 0 (H 2 AaO^)^, 4 HjO, and 
ceiic monohydrogen arsenate, Ce(HAs 0 ^) 2 , 6 Il 20 , have been prepared. 
Ceric selenite is prepared by beating 10 grams of cerous nitrate hexa- 
hydrate and 12 grams of selenious acid with 200 c.c. of nitric add 



-(D 1 ’40) tinder reflux fop aomo 'bou^ It Is ais ortifl^yellow powder 
iDjwlable in water^ but slightly soluble in concentrate nitric acid ’ 

Gvric dihydrogvn amna(s is formed by beating cerotis nitrate (I mol.) 
and arsenic acid (4 mols.) with concentrated nitric acid for some hours 
'After distilling off the excess of nitric acid, the pale yellow solution 
deposits white needles of the above salt. When it is dissolved in the 
minimum quantity of concentrated nitric acid and the cold solution 
diluted with water, a white, crystalline deposit of ceric monohyirogt^ 
anmaU is formed, arsenic acid remaining in solution. T. S. P, 

Tbenoic Reduction of Alumina. Paul Askenasy and A. 
Lebedeff (ZtiUch. Eleklrochem.y 1910, 16, 659 — 566).— As previous 
observers have obtained contradictory results on the reduction of 
alumina by carbon, a complete review of the literature is given. The 
’ authors have made experiments with direct and alternating current arc 
furnaces and with an electrical resistance furnace. A mixture of 
alumina and wood charcoal heated in an arc furnace (similar to those 
employed in making calcium carbide) gives off large quantities of 
carbon monoxide at first followed by brilliant flames of burning 
aluminium vapour. If the heating is stopped as soon as these appear, 
the product consists of fused alumina mixed with aluminium carbide 
and aluminium. In the carbon tube resistance furnace, the highest 
temperature reached was not much above the melting point of alumina 
(about 2000*^),. and here, too, both carbide and metal were formed. 
Aluminiam carbide is not changed when heated in a vacuum at 
any temperature between 400° and 1400°, The authors think that 
aiuminium carbide is first formed : 2Al2O| + 9C = Al^C3+6C0. Thia 
reacts with alumina (or dissociates) at higher temperatures (2100°, 
say), yielding aiuminium, which may probably be dissolved in the 
carbide (otherwise it would distil away because its boiling point is 
about 1800°) j on cooling, the aluminiam separates out of the solution, 
which explains why aluminium and carbide were found side by side 
in the product. T. E, 

Advances in the Domain of the Ceramic Industry. Wilhelu 
PoxALL (Bfr.f 1910,43, 2078— 2106).— An account of the history of, 
and recent advance in, the domain of the ceramic industry, J. J. S. 

Manufacture of Cementation Steel. VII. Cementation 
based on the Specific Action of Carbon Monoxide. Eedebico 
GiOLiTTi and G. Tavanti {AUi Acead. Bci. Torinot 1910, 45, 
539 — 563), — It is shown that fracture frequently takes place in i^teels 
along a boundary between two portions of different structure, due to 
segregation, the proportion of carbon being different on the opposite 
sides of the line of fiucture. This segregation occurs during the aloff 
cooling of the steel, and it is, therefore, desirable to find a process or 
cementation (case hardening) in which such segregation is avoided. 

1?he steel is heated in a porcelain tube, the ends of which are packed 
with ptirified carbon, whilst a current of carbon dioxide is led slowy 
through the tube.* The steel is then in contact with a mixture o 
carbon monoxide and dioxide in equilibrium with carbon at the given 
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temperature. The steel preserves its bright Surface during the process 
of cementation. The oarbon is in this way much more evenly 
distributed in the outer layers of the Steel than when ethylene is used, 
and the brusque transition from high to low carbon steel in the outer 
zone does not occur. 0. H. D. 

Thorium Sulphate. Baeee (Compt. rend., 1910, 151, 231—234). 
—Experiments have shown that aqueous solutions of thorium sulphate 
have a specidc resistance and freezing point in good agreement with 
the laws of Bouty and Raoul. Similhr cryoscopic and conductivity 
determinations have confirmed the existence of the double sulphate of 
potassium and thorium described in a previous communication (this 
vol, ii, 718). W. 0. W. 


Mineralogical Chemistry. 


Analyses of Seligmannite, Zinciferous Tennautite, and 
Fuohsite from Binu, Switzerland. Geoege T. Prior (Min. Mag., 
1910, K,385 — 387).— The following analy.ses are given of minerals 
from the crystalline dolomite in the Leogenbach quarry. The rare 
mineral seligmannite, described by H. Baumbauer in 1901, has not 
previously been analysed; but from a consideration of the crystalline 
form it was predicted to be the sulpharsenite of copper and lead,- 
CuPbAsSj, isomorphous with bournonite (CuPbSbSj). This prediction 
is fully confirmed by the following analyses ; I agrees closely with the 
above formula, while tho material of II was perhaps not quite so 
pure ; ' * 



Pb. 

Cu. 

Ag. 

Zn. 

Fe. 

A.<?. 

Sb, 

S. 

Total. 

Sp.gr. 

I. 

46*34 

13-09 

0*11 

0-27 

0-06 

16-88 

0-64 

21*73 

99*12 

5-44 

II. 

48'83 

10-51 

0-23 



0-80 

1694 

0*71 

22-01 

100*03 

5-48 

III. 

-- 

42 03 

1*24 

7-76 

0-62 

19-80 

— 

28 08 

99*53 

4-61 


Analysis III is of zinciferous tennantite (“binnite”) with the 
form of cubes, the f.aces of which are deeply striated parallel to one 
diagonal, this is, parallel to the edges of mteiseclion with small 
tetrahedral faces. 

Clear, green crystals of muscovite (fuchsite) gave : 

Loss on 

Si0.j. AljOj. Or,©,. FeO. CaO. MgO. K.O. NajO. Li,0. ignition. Total. 

■I7'24 31-86 0 87 0-66 0-68 2'91 1072 0 16 0 14 6'37 100-41 

L. J. S. 

Minerals Formed by the Combustion of Pyritous Shales in- 
Midlothian. S. James Sbabd (iffn. Mag., 1910, 16, 403—406).— 
By the spontaneous combustion of a heap of shalyj-efuse at the Emily 
coal pit, Arniaton, the foUowing minerals have b«n formed : Native 
sulphur, as powdery encrustations and as minute crystals. Sal- 
VOL. xcvitl. ii.* 53 
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ammoniac, as fibrous crusts and small rhombic-dodecahedra. 
Tschermigite (t) (ammonia-alum) was detected amongst the material by 
qualitative tests. Mascagiiite (ammonium sulphate), as fibrous and 
mealy encrustations. Halotrichite (f), as white to yellow, porous 
masses cementing fragments of cinder and burnt shale, "When taken 
from the hot refuse heap this had a fused appearance, but it soon 
deliquesced on exposure to air. It is suggested that the wldte 
portion of this material may, while still hot, have been anhydrous 
aluminidm sulphate (which would represent a new mineral species), 
Analysis of the portion soluble ift water gave ; 

Al^Oj. FeA- CaO- SO,. 

20*44 10-57 1*08 67-91 

corresponding with 

A^SOj),. Fe,(SOA)a- CaSO^. H.,SOj. 

68 13 26-28 2-62 2-97 

L. J. S. 

Rivotite. Alfred Lacroix {BulL Soe. fran^. Mm., 1910, 33 , 
190—192). — This name was appli^ by Ducloux, in 1874, to a compact, 
yellowish-green mateiial from Spain j his analysis showed: Sb^Oj, 
42-00; AgjO, 1T8; CuO, 39*50; COg, 21*00 = 103 68 . A very 
similar material is now being worked as an ore at Irazein, near 
Sentein, dep. ^ri^ge, France, where it forms bead*like masses ia 
' dolomites of Devonian age. This is olive-green or blacki.di-green 
with a dull, uceven fracture, and it sometimes encloses specks of 
Utrahedrite and strings of malachite and chessylite. To all appear- 
ance the material is homogeneous, but thiu eeclions under the 
microscope show around grains of tetrabedrite concentric layers of a 
golden-yellow isotropic material and of a gveenish-yellow birefringeab 
material The latter is dissolved oqf by ammonia or by acetic acid, 
and consists of malachite, whilst the former is a hydrated oxide of 
antimony soluble in hydrochloric acid. The original Spanish material 
presents the same microscopical characters, and was proved to contain 
water. Rivotite is therefore an intimate mixture of malachite and 
stihiconite resulting from the alteration of tetrabedrite. 

L. J. S. 

Datolite from the Lizard District, Cornwall W. F, P. 
McLimtock (Min. Mag., 1910, 16, 407— 414).— A new occurrence of 
crystallised datolite (a mineral only once before recorded in England) 
has be€n.disco 7 ered at the junction of a serpentine and hornblende-schisli 
at Park Bean Cove in the patisb of Mullion, The associated minerals 
in the crystal-lined cavities are calcite, rarely natrolite, and specks of 
copper- pyrites. Massive datolite and the botjyolite variety are 
present. A detailed crystallographic description is given, and the 
optical constants determined. The following analysis agrees close y 
with the usual formula : HCaBSiO^. 

SiOji. CaO. (Fe,Al)A BA B,0. Total Sp.^. 

87*45 V 34-67 0-57 21*87 5*67 100«23 3-^1 

L.J.S. 
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A Soda-sanldine from Mitrowitza. Franz Angei. (Jakrh. tiin. 
Beii BJ.i 1910, 30, 264—268). — Tbe analysis of a soda-sanidine from 
Mitrowitza gave : 

SiOj. AljOa. FejO^. CaO. MgO. KnO. Na^O. Total, 

6204 21-60 2'29 0 95 OoS 6-73 4 92 99-06 

corresponding with SKAISijOg, 9NaAlSijOj. 

Crystallographic inve^tigations show that it is really an orthoclasti'c 
felspar with unusually abnormal optical orientation. It stands in the 
satne relation to the soda oithoclases as does the normal sanidine to 
ordinary orthoclase. T. S. P. 

A New Mineral from the Iron Mines near Segrd (Maine-et- 
Loire). Alfred Lacroix Soc.fran^. Min,, 1910,33, 270 — 273). 

This mineral, which has previously been considered as biotite, occurs 

in a vein, together with chalybito, q'.mrtz, and some galena, at the 
junction of beds of magnetite with an altered diorite in the Minguet 
uiine. It forms confused aggregates of opaque, black or greenish- 
bUck plates, somewhat roseoibling stilpnomelane in appearance. In 
convergent polarised light a dislocated black cross is seen, tbe optical 
sign being negative. The very strong dicbroism is black and opaque 
to clear yellow. Before the blowpipe the mineral fuses to a black 
magneti' enamel ; and all the water is lost at a low red^heat. It ia 
easily attacked by hydrochloric acid, leaving pearly scales of silica. 
Analysis by F, Pisani gave tbe following Jesuits, agreeing with the 
formula : 17Si0j,4(Fe,Al).^03,8(Fe,Mg)0,Kj0,8H20. 

SiOj. AlaOs- Fe^Oj. FeO. MgO. CaO. Xa^O. K^O. H.jO. Total.Sp.gr.' 

43 65 5*22 18-80 lO'OO 3-22 0-94 0'66 3-00 6 00 100-49 2 S6 

Tbe mineral thus differs from tbe micas in the small amount of 
alumina and alkalis, and also in the water being expelled at a lower 
temperature. It approaches more nearly to stilpnomelane, from 
which, however, it differs in containing alkalis and much ferric iron. 
Since the chlorites are characterised by the absence of alkalis, tbe 
name mingutlUe is proposed for this mineral, which in composition is 
intermediate between the iron-mica lepidomelane and the iron-chlorite 
stilpnomelane. L. J. S. 

Structure and Composition of the Chandakapnr Meteoric 
Stone. Herbert L. Bowman and Herbert Edmund CLARKE(il/iw. i/ay., 
1910, 15, 350 — 376). — A description is given of one of three meteoric 
stones which fell near Chandakapur, in the Berar valley, India, tn June 

18f8. Tbe structure is cbondritic. Full details aie given of the 
methods of analysis ) briefly these are : (i) A preliminary separation 

the magnetic material from the dry powder by means of a magnet, 
ind the extraction of the metallic constituents from the two portions 
50 obtained, by the prolonged action of a solution containing mercuric 
jhloride, in an atmosphere freed from oxygen, (ii) The reduction of 
magnetite, sulphides, and phosphides to the metallic state by 
■nition in hydrogen, and extraction of- the resulting metals with 
»rcuric solution, (iii) The separation of the silicates into twp 
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The corresponding mineralogical composition is : 

Oliviuo Pyioxoiir 

Metsllic Rust and {and some (nn j 

. alloys, Troilite. Schridbersite. Chromito. magnetite, “glass”), fels|nr!i). 
5-80 4-92 1-06 0*51 0 30 53-i7 'im' 

L. J. S. 


Physiological Chemistry. 


What Influence does the Exact Estimation of the Tension 
of Water Vapour Exert on the Eesults Obtained in the 
Respiration Experiments in the Regnault Reiset Apparatus 
as Modifled by Zuntz and Oppenheimer. Hans Mubschiuises 
{Biochem. Zeittch., 1910, 27, 147 — 169). — In calculating the volume 
of oxygen and nitrogen in the apparatus at the beginning and end of 
the experiment, it has been generally assumed that the air is saturated 
with rjater-vapour. This the nuthor shows is not the case, and he 
calculates the possible errors due to the neglect of this fact. He 
corrects tor the error by estimating the degree of saturation of air in 
the apparatus by means of a hygrometer, and gives ezperimcutal 
examples to show how by this means the error can be redneed, 
illustrating his points both by combustion of alcohol in the apparatus 
and by actual respiration experiments on infants. B. B. S. 

Periodic Breathing at High Altitudes. The Betimation of 
Total Oxygen Capacity and Blood-volume at Different 
Altitudes by the Carbon ' Monoxide Method. C. Hoanos 
Douolas (X PhyM., 1910, 40, 464-471, 472— 479).-Ii>o«“® "v 
altitude mcreases the duration of the periodic breathing which fow’ 
apncea produced by forced breathing; indeed, Cbeyne-Stokes breathiuj 
may at a sufficient altitude become permanent The cause is dcficie*! 



by tha carbaji ******? 

value. At Partial tttitiw® 

carbon monoxida rirfjts him, eompnratiwly 
make colorimatriff iSfoarvationa. Fallacy may 
experiment loating too short a time for thorough aditti: 
whole blood and the gas to occur. "W. 


The Influence of Oxygen Pressure on the Osjsfm 
Exchange of Oertaln Sea Animals. Mabtis Hkbzk 
ZeUieh., 1910, 26, 255— 278).— The animals were kept in clos^ 
vessels at constant temperature in sea-water with varying contents. 
The oxygen was estimated in the wafer by Winkler’s method before 
and after the experiments. There was generally found to be a eeitain 
maximum oxygen concentration, beyond which the oxygen consumption 
did not increase. The oxygen consumption in the case of fertilised 
eggs was independent of the oxygen content of the water. S. B. S. 


Respiratory Quotients after Exclusion of the Abdominal 
Organs. *OiTO Pokqes {Biochem. Zeitich., 1010,27, 131 — 142).— It 
was found that in rabbits with artificial respiration,. in which the 
abdominal organs had, by means of ligatures, been excluded from the 
circulation, the respiratory quotient "was higher than in cfintrol 
animals treated in the same way, but in which circulation through 
the abdominal organs remained intact. The author interprets the 
result as indicating that only carbohydrates are utilised nnder the 
former conditions, as the fats and protein-s can only be utilised when 
the liver is intact ; these substances probably undergo such changes in 
that organ that carbohydrates can be formed from them. S. B. S. 


The Respiratory Quotients of Dogs with Pancreatic 
Diabetes when the Abdominal Organs are Excluded from 
the System. Otto Posges and H. Salomon (Biochem. Ztiudi., 
1910, 27, 143 — 146). — As :the respiratory quotient is higher in 
diabetic animals with abdominal organs excluded from the cirdhlatiim 
than in similar control animals with circulation intact, the con- 
clusion is drawn that in diabetes the capacity of the organism for 
burning sugar remains intact. S. B. S. 

The Distribution of Reducing Substances in Babbit’s 
Blood. H. Ltttkens and J. Sandgeen (Biochem. ZeiUclt., 1910, 
26, 382—390). — The reducing substances were estimated fay Bang’s 
method in serum, corpuscles, etc., both before and after submitting 
the protein-free liquids to fermentaijon. It was found that, both 
serum and corpuscles contain reducing substances. In the corpuscles 
the quantity is from 0 07 to 0 08, and in the sernm 0'27% (calculated 
as dextrose). _ Sucrose appears to be absent. After bleeding, the reduc- 
““l ®”^®lwees increase to 0'14% in the case of the corpuscles, and to 
0 o0% in the ease of serum. After phloridsin poisoning, the content 
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ID redticmg substADc«B is the same as Id )iormal blood; and after 
ftdreDaline, about the same as in animals after blood-letting, a part 
of the sugar in circulating blood exists apparently in a forte of 
combination. The whole of the sugar is in the serum (normal quantitv 
0'22%). The remainder of the reducing substance js not 6u,>„ 
(conclusions from fermentation tests). g. g’ 

Conjugation as Sulphonyl Derivatives. Eduabdo Fnu-pj 
{Chem, 2entr.i 1910, i, 1981 ; from Arch. Farm, sperim., 1910 9 
158 — 172). — Small quantities of phenol in blood can be detected by 
physical changes, such as conductivity, freezing-point depressions 
surface-tension, etc. After injection of phenol, guaiacol, and thiocol 
(potassium guaiacolsulphonate), free phenols can be detected in the 
blood, by these physical or chemical methods only for a short time 
and in small quantities, even after addition of toxic doses. Eyeo after 
one to two hours, the phenols circulate in the form of sulphuric 
acid esters. *' g. B, g 

Helation of the Pancreas to Blood Diastases in Dogs. H. 
Ottek and T. C. Galloway, jhn. (/fmer. J. Physiol, 1910, 26^ 
347— 353).— After extirpation of the pancreas, the diastases of the 
blood are either destroyed or eliminated in a tbort time. Later, the; 
again appear, showing that the pancreas is sot the sole seat of their 
origin, although it is probably an important one. The point is 
discussed whether the blood diastases are related to sugar meUbolism 
or are waste product?, or whether they are of two kinds: (1) those 
of pancreatic origin of no sigoificance in metabolism, and (2) those 
from other organs (possibly the liver), which may play an important 
part in the destruction of glycogen. W. J), H. 

The Nature of the Antitrypsin Formation in the Organism. 
A. Braunstein and L. Kepinoff {Piochem. Zsitsch., 1910,27,170— 1?3), 
— The authors contend that the increased formation of antitrypsin in 
blood-serum is due to cell degradation, and the setting free of the 
intracellular, proteolytic, or autolytic ferments. They show that the 
aDtitr^ptio action of the serum can be increased by the injectioa 
iotraperitoneally of liver or carcinoma paste if the material is not 
previously heated. If it is heated before injection, no increased 
antitrypsin formation is observed. S. B. S. 

Quantity of Secretion in a Given Gastric Fluid. -lusTiJ 
Winter (CompL rmd., 1910, 151, 165—167). — A. discussion of tii( 
influence of test meals on the concentration of the gastric fluid. 

W. 0. W. 

Calcium Metabolism and its Relationship to Pbosphoric 
Acid and Magnesium Metabolism. Martin Kochmann [ilodm- 
Zeitsch., 1910, 27, 85—86). — In an adult dog, it is impossible under 
normal conditions to determine a minimum of calcium necessa^ 
for maintenance of equilibrium, since the calcium balance is iolluenceii 
ty the amounts of ingested pro^in, fat, and probably also carb^hydrtWi 
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for by adding these to theoriginal diet, a considerable quantity of calciam 
is eliminated by the organism. Calcium equilibrium can be recon- 
stituted by the addition of calcium to the increased diet. For these 
reasons, the calcium etjuilibrium can be varied at will. Magnesium 
behaves in a similar way. Phosphoric acid metabolism is influenced 
by the amoilntof protein and calcium ingested. The peculiar behaviour 
of the hme is explained by assuming that the excess is rendered harm- 
less by entering into combination with the harmful or unused 
metabolites, and thus ehminated from tho body. S B S 

The Influence of Long-continued Ingestion of Nucleic 
Acid on the Purine Metaboliam and the Excretion of 

Hihokawa Zf.iUeh., 

1910, 26, 441— 457).— A small dog could tolerate for three months 
5 grams of sodium nucleate daily added to a mixed, but fairly uniform 
diet without suffering any ill effects. The purine bases ingested in 
this form were excreted chiefly as allantoin, and only a small portion 
in the form of uric acid or purine bases, even on superimposition of 
lead poisoning. About 72-88% of the ingested purine bases appeared 
IQ the urine intneformof purine substances or allantoin. Every gram 
of the ingested bases corresponded with an increased output of 0*0519 
gram of* nitrogen in the urine in the form of purine substances 
or alk .torn. With long-continued feeding, the amount of allantoin 
excreted decreased, whereas that of uric acid increased, until after ten 
weeks the amount of uric acid was about ten-fold that of the first 
week. ^ Lead poisoning caused a still greater increase. At the 
beginning of the nucleic acid ingestion, the uric acid nitrogen was 
about 1% of the sum of the purine and allantoin nitrogen ; it 
afterwards increased to 13% without any corresponding increase of 
the purine base nitrogen. During the ingestion of excess of 
purine bases, therefore, the organism lo.-^es its capacity of oxidisin? 
uric acid to allantoin. S B S ^ 

Winter Sleep. Felix Keach (BMitm. 
Zeiltek, 1910, 26, 391— 405).— Dormice lose during the first two 
months of their winter sleep on an average 0 26% of their body-weight 
daily, of which more than half is attributable to loss of fat. No 
glycogen was formed during winter sleep, in fact, a certain quantity 
was lost. Whilst the absolute quantity of this substance lost was 
small compared with the fat, the relative proportions of these two 
substances aa compared with their total quantity stored in the ani ma l 
ody was about the same. During the sleep both the fat and glycogen 
accumulated in the liver. The quantitative composition of the fat did 
not alter very much during the winter ' sleep ; those acids, however, 
with the niolecule smaller than that of palmitic acid appeared to be 
other fatty acids gave no evidence of change, 
could an increase of the Iiydroxy-acids be a 5 certained. S. B. S. 

Egg d'lrine Development. 

W, 451-453).-As the fat 
1 the yolk, that m the chicken increaBes; there is some loss 
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Jdue to fab beihg nsed to furnisH energy the low resjiitatoty quotienj 
indioatffl ntilisation of fat. During the first ten days of incubation 
the iodine value of the yolk fat falls from 70 to 64, and after this to 
44 ; that of the ebioken fat is at first low and rises later. The low 
value at first may be due to the presence of other substances (especially 
' a brown substance, supposed to be glycerol and glycero-phosphoric aca) 
in the fat. The increase later points to a desaturation of the absorbod 
{at. The theory of Leathes, that the formation of double linkings is 
the first step in the oxidation of fat, is supported. W, D. H. 

Inhibition of the Toxic Action of Hydroxyl Ions on the 
Eggs of the Sea-Urohin by means of Potassium Cyanide. 
Jacsjnsa Loeb (Biochtm. 1910, 26, 279 — 288). — The author 

assumes that hydroxyl ions act toxically by accelerating oxidatioc. By 
withdrawal of oxygen, or the addition of potassium cyanide, this 
oxidative process can be inhibited. If either fertilised or unfertilised 
eggs of Slrongylocenlrotus pmfiiraim were placed in artificial sea- 
water (60 c.c. of 0'54% m-NaCl -t 1 ‘1 c.e. m/2-KCl) containing excess o£ 
alkali, and then transferred to normal sea-water and fertilised, they 
did not develop normally. In a coqtrol experiment in which potassium 
cyanide in addition to alkali was added, normal development pro- 
ceeded, The author discus-ses the theory of the action of alkali on 
fertilised and unfertilised eggs. 8. B, 8. 

Inhibition of the Toxic Aotioh of Hydroxyl Ions on 
the Unfertilised Egg of the Sea-Urohin by Withdrawal 
of Oxygen. Jac<jU£s Loeb {Sioehm. Ztitsch., 1910, 26, 289—292). 
— One set of eggs was kept in sodium chloride solution and alkali ia 
the presence of a current of air, end the other was kept under similar 
conditions, but in presence of hydrogen. Those eggs kept under 
the former conditions were rapidly destroyed, whilst the others could 
be kept for some hours, and, after transference to sea-water and 
fertilisation, developed in the normal way. If kept for too long under 
these conditions, however, they could not be developed, (For theory, 
see preceding abstract.) S. B. S. 

The Distribution in the Organs of Ferments Capable of 
Splitting Asparagine. Ono vox Ft'nTH and M. rKiED>i.as» 
(Bioehm. Zeitach., 1910, 28, 435 — 440). — A ferment capable of liberat- 
ing ammonia from asparagine was found in all organs. The method of 
experiment was to determine the amount of ammonia set free by 
similar, portions of organs incubated with and without asparagine. In 
the ease of the mucous membrane of the small intestine, the amount 
of ammonia liberated was so great as to indicate the scission of 
this substance from the amino- as well as from the amido-group. 

S, B, S, 

Haptolysis in the Liver. IjKonaed Fisdlat (J. Physiol., 1919i 
40, 4*5 — 450), — ^The blood of the hepatic vein contains in the 
majority of experiments recorded fifcre red corpuscles than that of the 
portal vein ; this ia probably due to lymph formation and consequent 
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coocentiatioii of t&e blood. The hamoglobin roughly- runs a parallel 
course. No free hemoglobiu ooenrs in hepatic blood. The experi- 
ments, therefore, lend no support to the view that hsemoljsis 
occurs in the liver. The animals experimented with were cats. 

W. D. H. 

The Inhibition of Acetoacetio Acid Formation in the 
Liver. Gustav Embden and Joseph Wihth (Biodiem. ZataOi., 1910,» 
27, 1 — 19). — The authors, by perfusion experiments, have already ^ 
shown that certain substances give rise to acetone substances in the 
liver (leucine, tsolencine, tyrosine, phenylalanine, etc.). They now 
show that other substances, when added to these in the blood-mixture 
used for perfusion, inhibit the increased, formation of acetone 
substances. Amongst such substances are n-vsleric acid, amino-n- 
hexoic acid, and, to a less degree, isohexoic acid. The inhibitory 
character depends apparently on the combustibility of these substances 
in the liver j when these are present, the substances giving rise 
to acetone substances are acted on so slowly, the acetoacetio acid, etc., 
formed so slowly, that they are destroyed without accumulating. A 
high content of glycogen in the liver^lso inhibits the acetone formation 
from isovaleric acid, although dextrose is without effect on this factor, 
b rom this fact, the conclusion is drawn that stored glycogen is more 
readily jumt than dextrose. rff-Alanine and df-lactic acid are also 
without effect on acetoacetio acid formation j no debnlte conclusions 
could be drawn as to the action of glycerol. S. B. S. 

Acetoacetio Acid Formation in the Liver of a Diabetic 
Dog. II, Waltee Geiesbach (Biochm. Zeitsek., 1910, 27, 34—37). 
— It has been shown by Embden and Wirtb (preceding abstract) that 
the addition of n-valeric acid inhibits the formation of acetone when 
substances which are normally acetone formers are perfused through 
the liver. In dogs which have been rendered glycosuric either by 
pancreas extirpation or phloridzin, this inhibition by n-valcric acid 
does not take place. The explanation of this fact which is 
considered most probable by the author is, that the livers of animals 
which have been rendered diabetic have so much fat stored up intra- 
cellularly, which is so readily combustible with formation of acetone 
substance.^, that the addition of other added combustible substances, 
such as n-valerio acid, exerts no influence on the formation of acetone 
SUbsb&DC65i S £ S 

Degradation of fsoLeucine in the Liver. Joseph Wieth 
^itsuk., 1910, 27, 20— 26).-When ieoleucine or a-methyl- 
which is assumed to be an intermediary degradation 
product of the former, are perfused through the liver there is sometimes 
an increased formation of acetone substances, and at other times not. 
ere are various ways by which degradation can take place, as either 
e methyl or the ethyl group can be oxidised. In the former jjate 
n y IS an acetone-forming substance formed. That the ethyl group 
u a so be destroyed is shown by tbe experiments with /S-methyl- 
eno acid, which on perfusion gives rise to increased formation -of 
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acetone Bubstances, the formation of which can only arise by ti, 
.destruction of the ethyl group. Ethylbutyric acid also gives ri * 
to variable results. S. B g * 

Degradation of Leucine in the Liver. Feitz Sachs (jSi'ocin, 
i^silscA.,' 1910, 27, 27 — 33). — It has beea ehown that amino-acids 
hehave in the liver with regard to the formation of acetone substaccej 
like the amino-free acid containing one carbon atom less, and not like 
those with the same number of carbon atoms. From this it appears 
as if tlie amino-acids are degraded by deamidisation and oxidation of 
the terminal carbon atom. It oxidation takes place before deamidi 
sation, the possible intermediate product in the degradation of leudnB 
is tsoamylamine, from which by deamidi.sation, rsoamyl alcohol, tsoraler- 
aldehyde, and ieovaleric acid can be produced. It deamidisation precedei 
oxidation, the immediate products would be Mobutylhydroxyacetio 
(leucic) acid, from which by deamidisation and scission of carboivl 
group, teoamyl alcohol, etc. , would be produced. To-gain an insight into 
the method of degradation of leucine, the behaviour of these various 
substances with regard to acetone formation in the liver was investi- 
gated. All the above substances, were found to be powerful acetone- 
formers, with the exception of isoamyl alcohol, which in larger doses 
was toxic to the liver. No dehnite conclusions could be drawn from 
these experiments, therefore, as to the method of leucine degradation 
No marked difference was found betw^n tbs behaviour of f-leucic 
acid aud df-Ieucic acid, which is iu marked contrast to what has 
been found in the case of f-lencine and rfMeucine. S. B. S. 

Liver Functions (Deamidation, Reduction, and Carbon 
Dioxide Cleavage in the Artificially Perfused Liver), Ono 
Neubauer and Hans Fischer (ZeiUoh, physiol. Chem., 1910, 67, 
230 — 240).— If the surviving liver of the dog is perfused with a 
mixture of dog's blood and Ringer’s solution, and phenylaminoacstit 
acid added, the d-component is so altered that the I-acid remains in 
excess. The deamidised product of the amino-acid is the correspotid- 
ing ketonio acid (phenylglyoxylic acid). Secondarily, this ia reduced 
to /-mandelic acid, and, in part, changed into benzoic acid. \Yliethei 
other tissues behave in a similar way has yet to be tested, but tbe 
evidence available is in favour of the liver being the principal seat ol 
such changes. W. D. H. 

Tyrosine Catabolism in the Artificially Perfused Liver. 
Otto Neubauer and Walter Gross (Zeilsch. physiol. Chem., 1910, 67, 
219 — 229). — The method adopted for perfusion is described with full 
detail ; by practice tbe perfusion with dog’s blood diluted with Ringer's 
solution can be commenced ten minutes after the excision of the liver; 
the amount of acetone in the outflowing fluid is increased, as Einbden 
showed ; the addition of p-lij droxyphenylpyruvie acid leads to su 
enqrmons increase of acetone similar to that produced by the addition 
of a corresponding quantity of tyrosine. The addition of p-bjdrosy 
phcnyl-a-lactic acid has no such effect. These results, together wii* 
those obtained in metabolic experiments on alcaptonuric patienlii 
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support the hypothesis that the ketoaicaeid, HO-CjHj-CH^-CO-CO H 
is the normal product of intermediate tyrosine metabolism, and not 
the alcohol acid, HO'CjHj-CHj'CHfOHj-COjH. W. D. H, 

The Constituents of Animal Organs Soluble in Hthyl Acetate 
and their Behaviour Jiuring Autolysie. I. Does the Liver 
Contain Cholesterol Esters ? Kenro KosDo{Biochem. ZtitsA., 1910, 
26, 238— 242).— An alcoholic extract of livers was made, froril which 
the alcohol was evaporated off. An extract with ethyl acetate was made 
of the residue, and the “acetyl number’’ of the substances extracted 
was determined both before and after hydrolysis with alcoholic potassium 
hydroxide. From the fact that this number is larger after hydrolysis 
than before, the conclusion was drawn that cholesterol esters were 
present, and that, in fact, about 39% of tho total cholesterol in the 
organ existed in the form of esters. The same results were obtained 
if the experiment was carried out after precipitation of the free fatty 
acids in the ethyl acetate extract by methyl-alcoholic barium hydroxide 
before determination of the acetyl numbers. The results are not 
due, therefore, to water-insoluble fatty acids. These results are not 
in accordance with those previously obtained by Nakada, working 
with a somewhat different method. S. B. S. 

Tl-J Constituents of Animal Organs Soluble in Ethyl 
Acetate, and their Behaviour during Autolysis. II. Does 
the Liver contain an Enzyme Capable of Splitting Choleeterol 
Esters?' Kenso Kondo (Biochm. Zeittck, 1910, 26, 243—251).— 
An eraulsioQ of cleic acid, olive oil, and cholesteryl oleate showed, 
on incubation with unboiled (but not with boiled) liver extracts, a 
greater increase in the acetyl number than was shown if the extract 
alone was incubated. An increase in tbe acetyl number also took 
place when an oleic acid emulsion alone was treated with liver extracts. 
The results do not show conclusively whether an enzyme capable of split- 
ting cholesterol esters was present, as they can be taken to indicate 
that oxidation of oleic acid to form substances with a larger number of 
hydroxyl groups can also have taken place. S. B. S. 

The Constituents of Animal Organs Soluble in Ethyl 
Acetate, and their Behaviour during Autolysie. III. The 
Formation of Hydroxy-Fatty Acids during Autolysis of the 
Liver. Kbsro Kondo (Biochem. Zmisck, 1910, 26, 252—254).— 
The acids obtained by precipitation of the ethyl acetate extracts (see 
preceding abstracts) by methyl-alcoholic barium hydroxide wer jadded 
to the fatty acids obtained by hydrolysis from that part of thh alcoh'dio 
extract of the liver which was not soluble in ethyl acetate. The 
acetyl number of the acids thus obtained was determined in equivalent 
portions of the liver extract both before and after autolysis. The 
increase in the acetyl number after autolysis indicated the formation 
of fatty acids during this process. * g_ 

The Importance of the Skin as a Dep8t of Chlorine. J. H. 
Fadtberq {Arch. exp. Balk Pharm., 191(1, 63, 60— 79). -On food either 
nch or poor in chlorides, the skin, blood, kidneys, and lungs contain 
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thfl liigheslt and the muiclos the iS^t, penjentapl* ot ohlorice. Qd 
food rich in chlorideei the chlorine in the dog Haeis on the average 
0'17%; on food poor , in ehloridee,'it falls 0137%; by intravenous 
mjeotion of hypertonic salt solution, it rises 0'2%. On chlorine-poor 
food, the skin contains about one-quarter of the total'chlorine in the 
body ; on chlorine-rich food, this rises to onethird. After intravenous 
injectign, the rise in chlorides is greatest in the skin; the langg, 
intestine, blood, and kidneys follow in the order named. W. D. H.° ' 

Phosphorua in Beef. II. C. K. Fasucjs and Perky p. 
Tsowbeidoe (/. Biol. Chm., 1910, 8, 81—94. Compare this vol., ii| 
731). — A large number of analyses of the different organs and cuts 
in various steers and cows are given. In young animals the resnltg 
are fairly uniform, bnt this is not so in mature animals. The largest 
amount of phosphorus is found in the circulatory and nervous systems. 
In thin animals the results are usually lower. Further generalisation 
does not appear at present possible. W. D, H 

The Glycogen Content in Tunicatea ; the Influence of Iron 
on the Betimation of Glycogen. Emil Staekenstein {IHceJmn. 
ZtiUch., 1910, 27, 63—60). — In tunicates (ascidea), in addition to 
cellulose, another polysaccharide (glycogen) is present in considerable 
quantities (not less than 26% of the dry weight of the organs), A 
diastatic fermenl is also present, which is capable of acting at relatively 
low temperatures. lu the course of the investigations it was found 
that an error existed in Pfliigeris method for the estimation of glycogen, 
due to the presence of iron, which, in the form of hydroxide, is capable 
of absorbing considerable quantities of tbe polysaccharide. For lliig 
ressoD, after the tissues hare been treated with alkali, the insoluble 
portion should also be examined, as it contains glycogen absorbed by 
the iron. This portion should be dissolved in hydrochloric acid, and 
the glycogen in the solution thus obtained determined. By neglecting 
this operation, an error of as much as 60% can be made in the glycogen 
determinations in certain cases. S. B. 8. 


The Secretion of Cholesterol in Huinan Bile. Bacmeisteb 
{Biocktm. ZtiUoh., 1910, 26, 223— 230),— The amount of choifstciol 
secreted in four cases of human biliary fistula was investigated, the 
alcohol being estimated by the digitonin method of Windaus. Tbe 
output altered greatly from day to day ; the average in the four 
eases varied between 0*11 and 0'23 gram daily. It was, however, 
appreciably lower immediately after the operation. S. B. S. 

The Alleged Occurrence of Trimetbylamine in Urine. C. C, 
Ekdmaiw (J. Biol. Chem., 1910, 8, 57— 60). -The volatile character of 
trimetbylamine suggested that Folin’s air current method which be 
uses for ammonia estimations might be employed. The test employei 
was th^ characteristic odour whict Kaufmann states can be detected 
in dilution's as low as 1 in two miliioos. No trimethylamine could be 
detected in ten normal urines. It can be obtained from stale urine, or 
from any urine which has been subjected to EjeldabI digestion. 
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The PreseRoe imd Detection of AUantoin in Human Unne 
KasI; Asmm {Buxihm. Ut$eh., 1910 , 26 , 370-381).-The allantoin 
was obtaiDed in cryafcalhne fora^ after precipitation by Wiechowski’a 
reagent (^ercanc acetate in sodium acetate solution), which was added 
after treeing the hnne from various constituents by phosphotungstic 
acid and silver nitrate, and other treatment. In the case of a normal 
individual, 8 mg. of allantoin were recovered for one day’s output 
of urine ; in the case of a starving man, 1 mg. was obtained, and in a 
case ot leuMrna, 5-6 mg. Allantoin was absent in a case of pernicious 
aniEinia, and its presence was doubtful in a case of Addison’s disease. 
Allantoin is readily adsorbed by animal charcoal under certain condi- 
tions to the extent of more than 90X The author finds that the 
naphtharesorcm test is not applicable, as under certain conditions 
colours can be obtained from the reagent itself in blank teste - 
neither is the peptone-sulphuric acid reagent applicable to urine. ’ 

S. B. 8 . 


The Occurrence of Creatine in Diabetic Urine. R. A. 
Kbause and Wilhelm Ciumek {Proc. physiol. Son., 1910, Ixi— Ixii ; 
J. Phystd., 40).— In typical diabetes mellitus, and in phloridrin 
glycosuria (in dogs), creatine is regularly found in the urine. It iw 
also found in eight cases of pregnancy at the seventh or eighth month. 
CreatiLo occurs in all conditions that may lead to acidosis or to 
muscular atrophy Creatine may appear before acidflsis sets in, as 
in toe oases of diabetes oiamtoed. W D H 

Formation of Sugar from Pat (in Phloridein Diabetes). 
Felix Lomhel [Arch. mp. Path. Pharm., 1910, 63, 1—9).— It was 
thought that some light might be thrown on this vexed question by 
the administration of alcohol to dogs rendered diabetic with phloridain 
11 sugar originates from fat, the removal of fat by alcohol would lessen 
tte glycosuria, or cause some change in the dextrose : nitrogen ratio 
iho experiments gave varying and therefore disappointing results. 

■ VV. D. H. 

Alleged Aumsthetic Properties of Magnesium Salts. 

OA-)-_d46)._Xhe authors do not agree with Meltzer and Auer 

anaesthetic effect. The immobility afier large doses is due rather 
as it If '“fi "j neuromuscular apparatus; it this proSuces, 
to , , more or less asphyxia, loss of sensatioh is due 

asphyxiatten^*"'’ ““ 

Anaesthetice. II. Oscae Gbos (Anh. 

anaisthetics ° of Hans Meyer and Newton applies to local 

their salt ’tb! “f. ‘““I “esthetics aot more strongly than. 
the base anA ““aatiintn! potential of the salt depends on that of 
se, and the degree of hydrolytic dissociatiou j t^t ot novocaine 
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bydl^gen carbonate is five times greater than that of the chIon(3e 
The bases of all tbe local ansestbeiics investigated are about e<|ual ici 
strength, and affect sensory more readpy than motor nerves. Eucaine 
ubd stovaine have the strongest, and novocaine the weakest, aftiiiity 
for protein. W, J). H. 

Action of Praseodymium, Didymium^ and Erbium on the 
Frog’s Heart. Georoe R. Minks [Proc. physiol. Soc.^ 1910, hviii- 
J. Physiol.^ 40).~Th6 chlorides of the elements mentioned act in the 
same way as other rare earths. Neutral Ringei's solution containing 
0-00001 mol. per litre stops the ventricle in a few minutes. Washing 
out with neutral Ringer’s solution eames slow and imperfect recovery. 
The addition of a little alkali renders it prompt and complete. The 
fact that didymium and praseodymium tested allernately on the same 
heart show the same activity renders it probable that neodymium, the 
other constituent of didymium, has the same action as praseodymium 

W. D. H. 


The Degradation of Carboxylic Acids in the Animal Body. 
IX. The Behaviour of p Chlorophenylalanine, f-Chlorophenyl- 
pyruvio Acid, and ;/Chlorophenyl-lactic Acid in the Animal 
Body, Ernst Friedmann and C. AIaase {Biochem. ZeitscK, 1910, 
Si7, 97 — U2. Compare ARstr., 1908, ii, 719). — In tbe conversion 
of tyrosine iD|o homogentisic acid in tbe organism, it has been 
assumed that a quinol derivative is formed as an iDtenuediale 
product; this can only happen when an a*bjdroxyl group exists, 
or can be intrcduced into the jmra-position of tbe other substituting 
group. For this reason it was of interest to investigate the be- 
haviour of those substances in which the para-positiou is already 
substituted by another group. These investigations should alscvthrow 
^ome light on tbe methed of degradation of the nitrogenous side-ebaiD. 
Tbe substances investigated with this object were jijchlorophetiyl- 
alanine and p-chlorophenylpyruvic acid, both of which were excreted 
with glycine in the form of p'-chloroplienylacetunc acid, 
OgUjCl'CHj-CO’NH'CHg-CO.H. 

The corresponding hydroxy-acid, ;^chlo^opbeDy^'Iact^c acid, was not 
excreted dn this form, and the results indicate that amino acids are 


broken down in the body with dtamidisation into an acid with 
one carbon atom less, and that the corresponding a-bydroxy-acids are 
not formed as intermediate products. 

yj-Chloropbenylalanine was prepared by condensing p-chlorobenz- 
■aidebyde.with hippuric acid to form the lactmide of p-chloro-a-bmoyl- 

aminocinnamic acid, (m. p. 195°), which 

on, hydrolysis yielded y-cftloro-a-bemoylaminoeinnam-ic acid{in. p. 216 °); 
this was reduced by sodium amalgam to benzoyl-p-chloropheuylah^i^^^^ 
(m. p. 17-1—172°), which on treattoent with hydrochloric acid jit'll 
the hydrochloride of ]^-chloropher*ylalanine. From this the hee 
amino-acul (m. p. 243 — 244°) was obtained. 
p-Ck/orophenyl-lactic acid {m. p. 85 — 87°) was obtained fiom ^ 


above by the action of nitrous acid. 
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n-CItiorop^t^nylpyruvic acid (in. p. 191®, decomp.) was obtaiiied by the 
action of sodium hydroxide on p^hloro-a benzoylaminocinnamic acid. 

n.Chloropkewjlac6turiG mid (m. p. 165°) was synthesised by the 
action of p-ehlorophenyiacetyl chloride (b- p. 120714 “no*) on glycine 
in presence of sodium hydroxide. S. B. S. 

The Degradation of»Oarboxylio Acids in the Animal Body. 

X. The Behaviour of ayS-Dihydroxy-acids in the Animal 
Body Ernst Friedmann and C. Maasb (Biochem. Ztilsch., 1910, 27, 

J 13 11 As both saturated and unsaturabed acids yield the same 

products in the animal body, and as ^-ketonic acids are supposed in 
both cases to be intermediate products, experiments were carried out 
with a/3-dihydroxy*acids to determine whether such acids were also 
intermediate products in the degradation of acids, and whether they 
also yield keto-acids, and are formed as the 6rst stage in the degradation 
of the unsaturated acids. Perfusion experiments with ojS-dihydroxy- 
butyric acid yielded no acetoacetic acid on perfusion, neither did 
phenylglyceric acid after ingestion yield acetophenone (or benzoyl- 
acetic acid). These results indicate that the dibydroxy-acids are not 
formed as intermediate metabolism products, and that probably, 
by addition of water at the double bond, /S-bydroxy-acids are first 
formed, which oxidise to keto-acids. S. B. S. 

The Degradation* of Carboxylic Acids in the Animal Body. 

XI. The Behaviour of Beozoylacetic Acid in the Animal 
Body Ernst Friedmann {Biochem. Zeitsch., 1910, 27, 119—130).— 
In view of the conceptions advanced by Knoop and by Dakin as to the 
formation of jS-hydroxy-acids as intermediate products in the degrada- 
tion of acids in the animal body, and in view also of the fact that 
pbeiiylpropionic acid entirely disappears after administration to 
animals, whereas the supposed intermediate product, /J-hydroxyphenyl- 
propionic acid, does not, experiments were carried out with the other 
possible intermediate product, namely, benzoylacetic acid. The follow- 
ing products were obtained in the urine when this substance was 
idmini&tered subcutaneously to dogs in doses of 0*35 gram per kilo. 
3f body-weight: /-^-IiydroxyphenylpropioDic acid, acetophenone, 
jinnamoylglycine, and hippuric acid. The author represents the 
changes by the following scheme : 

CgH^-CO'CHg-COaH — CsH5-CH(OH)'CH,-COgH 



C^Hj-COsH CftHj-OHICH-COjH 

I 

C.Hj-COjH 

From these results, and from (hose of other authors, it would appear 
I'liat certain of the changes are reversible, S. B. H. 

Mode of Oxidation of Phenyl Derivatives of Patty Acids 
|u the Animal Organism. A Correction. Henry D. Dakin 

/■ Biol, Ghem.f 1910, 8, 35 — 39). — ^The substance previously in- 
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veetigated (A6str., 1909, ii, 685), and supposed to be ^enyl-jS-aUnin 
turnb out, as PosneT showed^ to be the amide of j®ydroxTphem,|’ 
propionic acid. Pure phenyl-/J-alanine was prepared by Posner's 
method, and given to dogs and cats either by the mouth or sub 
BUtaneoHsly. The urine contains much of the unchanged acid ; on con 
Centration on the water-bath it reacts with wbamide to form carb 
aminophenylpropionio acid, and this by the il^sequent action of acids 
in the course of the analysis may he converted into the correspondins 
anhydride, phenyldihydrouracil. No indications of the formation of 
jS-hydroxyphenylpropionio acid, acetophenone, or hippuric acid were 
found, eo contrasting with the corresponding hydroxy- and ketonic 
acids, both of which are converted into hippuric acid. W. 1), H > 

Mode of Decomposition of Tyrosine and of Related Sub- 
stances in the Animal Body. . Henry D. Dakin (J. Biol, Chm 
1910,8, 11 — 24). — The experiments failed to demonstrate in normal 
animals the type of change necessary for the conversion of tyrosine 
or phenylalanine into homogentisic acid. The inference that the 
latter acid is not a normal product of catabolism is, however, still 
iuconclusive. Jaffd found muconic acid in the urine of dogs after 
dosage with benzene ; this suggests that the oxidation of the aromatic 
nucleus in phenylalanine and tyrosine may not necessarily be preceded 
by the introduction of hydroxyl groups into the ring. The frequent 
occurrence of the CHj‘ 0 H{NH 2 )'CO 2 H grouping in amino acids, which 
undergo complete decomposition in the body, is significant The group 
readily undergoes condensation with other amino-acid groupings in the 
tissues, and this may be a necessary preliminary , to the oxidation 
of aromatic nuclei. The tact that phenylaminobutyric acid undergoes 
easy oxidation in the body and in alcaptonuria is not couveiteii into 
an alcaptan acid, barmonise.s with this view, as also do certain other 
facta which are quoted. 'W. D. H, 


Pate ef Inactive Tyrosine in the Animal Body, together 
'with some Observations on the Detection of Tyrosine and 
its Derivatives in the Urine. The Synthesis and Probable 
Mode of Formation of Blendermann’s p-Hydroxybenzyl- 
hydantoin. Henry D. Dakin {J. Biol'. Clum., 1910, 8, 25 —33).- 
Inactive tyrosine administered to cats undergoes selectivedecoinposition, 
so that the tyrosine of the urine contains more of the dextro- than of 
the naturally-occurring Isevo-variety. When neutral or alkaline urine 
which contains tyrosine is evaporated, the tyrosine is largely con- 
verted, with the corresponding uramino-acid. On subsequent treat- 
ment with acids, this readily loses water, giving the hydantoin 
derivative, p-hydroxybenzylhydantoin. 


OH'CjH.-CHj-CH- 


NH-CO-NH. 


J 0H-C5H,-CHj-CH<' 


■NH'CO 

'CO-NH' 


described" by Blendermann in the urine of rabbits dosed with tyrosine, 
Blendermann’s substance is no doubt the result of analytical procedure. 
It is important to avoid beating the urine unless it is acidified, h" 
hpmogentisio or similar acid was found. W. D- H- 
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Action of Nicotine and Curare on the Receptive SubetAice 
^ of the Proge Rectua Abdominis Muscle. Antagonism by 
Curare of the Nicotine Stunulatioli of Nerve Cells Jons / 
Laegley (Proc. pkyiwl. Soo., 1910, lk_k, 

Further ex^nments are deeeribed which support the view that curare 
combines with the receptive substance and can be displaced by nicotine 
This antogomstic action is fundamentally the same on lutonomic 
nerve cells aod. oq striated muscle. W D H 

[Phyeiological] Action of Tetrahydropapaveroline. P, P 
Laidlaw (7. Physiol 910, 4^ d80-491).-Tetrahydropapaveroline 

hydrochloride was first prepared by Pyman (Trans., 1909, 95 16101 
during his stndy of the reduction products of papaverine. It caus» 
a fall of blood pressure, although the heart rate is increased : the faU 
IS due to vascular dilatation ; the respiration rate is augmented, and 
the plain muscle of the bronchioles is completely relaxed; the same is 
true for the arteries and to a less extent, for the intestine; the 
bladder and skeletaJ muscle are not affected. W D H 

[Phyeiological] Action of Eamala and its Constituents. 
Abo, SehpEe (Arch. exp. Path. Pharm., 1910, 63, 10— 37)— This 
anthelmintics toxic to frogs, tadpoles, and worms. The symptoms 
prodm ,d m frogs are similar to those resulting from different Pi/ia: 
substances; the same similarity is seen in its action on muscle 
and nerve. The action of rottlerin, a substance obtained from kamala, 
and the ethereal extract show the same action in smaller degree In 
lbs products are not absorbed, unless thL use is 
prolonged, and then local changes in the intestine and albuminuria 

W, D. H, 

Certain Bases which Occur in the Urine During PhosphMji* 
Poisonmg. KTakeda (PJluycPs Archiv, 1910, 133. 365-59^3 
On the hypothesis that oxidation is lessened in the body in phosphor^ 

ermi‘n“H’f poisoned with that substanc^o was 

examined for abnormal bases. The urine contained a trace of protein, 

lllL'" A?; '‘ii. 65 litres of urine were 

was added n ee.dification with sulphuric acid, phosphotungstic acid 
^ ^'■“‘‘onal treatment of this precipitate with silver 
0 btined“ liercurio chloride, compounds of certain bases were 

1 Tr form. The identification of these 

bases was incomplete; one appears to be isomeric with crangonine 

AcCmann . d 'operated from crab extract by Kutscher and 
DutfifZ! ’ Brieger-s base, CjEj^O^N, prepared from 

bweriL frtarM ** * are toxic, acting mainly on the heart, and 

and Tivrfm-d° If*™*™™' f®*®® somewhat similar to histidine 

destroyed ^ ^ ““ '''^®“®® ®^°"‘’ ®f trimethylamine when 

’ ' W. D. H. 

354-3601— 1"”; 1910, 26, 

). Eats survive thyroidectomy without harm, provided the 
TOL, xcvili, ii. CA ■ 
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BtfjDgeal nenressTe iDtact and the parathyroids not entire!? 
jliBmoTed. They show the ea^ resistance to morjghine poisoning as 
Wmal rats. W. D. H. 


Ohemistry of Vegetable Physiology and Agriculture. 


The R61e of Methane in Organic Life. N. L. Sohsgek 
(Jlte. irav. cMm., 1910, [ii], 14, 23^—274. Compare Hoppe-Seyler, 
Abstr., 1886, 677, 932).— The observations of Omeliansti (Abstrl 
1902, ii, 468) relating to the fermentation of cellulose are confirmed. 

The anthor has studied the fermentation of the calcium salts ol 
fatty acids first observed by Hoppe-Seyler (Abstr., 1887, 618 , 1135 ' 
compare also Maze, Abstr., 1904, ii, 138 ; Pokes and Jollyman, Proo,, 
1901, 17, 29). If a quantity of sower or canal mud (40 c.c.) is misej 
with a solution (100 c.c.) containing 0-06% of dipotassium hydrogeo 
phosphate, 0*06^ of ammonium chloride, and 2% of a calcium salt of 
a fatty acid, and the mixture kept at 35“, a vigorous fermentiition 
takes place. After several repetitions of the process, the residue 
becomes quite white, probably from the destruction of humus and 
formation of calcium carbonate. The active micro-organism is present 
only in the sediment, not in the supernatant liquor ; the former, after 
repeated cultivation, is found to contain a bacterium and a satcina, 
both of which ferment fatty adds. The bacterium takes the form of 
a small rod, 6 — 7 n long and 0'3 — 0’8 p wide ; it is largely enveloped 
by the calcium carbonate, and predominates in cultures other than those 
of calcium acetate. The earcina ie rather larger, but less active, than 
the bacterium, and predominates inacetate cultures. Neither or ganism 
forms spores, both are killed at ± 60”, are active only in neutral liquids, 
and are stained by aniline dyes. The sardna resists drying at 40°, 
whilst the bacterium is destroyed, and separation can bo ciTected by 
this means. The activity of the bacterium is lessened by increasing 
the txmeentratioD of the salt of the fatty acid, and is inhibited when 
this amounts to 10%. This bacterium does not ferment cellulose. 
Experiments are described in which a culture residue, prepared as 
above, was treated with solutions of calcium butyrate and formate. 
The results of these show that the butyrate is fermented according to 
the equation ; Ca(C,H,0,), + 3H,0 = 6CH, -4 2 CO, + CaCO,, and the 
formate according to 2Ca(CH02)j= CH^ -f COg + 2CaC08. The calcium 
salts d other acids containing an even numberiof carbon atoms n« 
decompdsed by similar reactions. Acids containing an odd number of 
carbon atoms, except formic acid, are not attacked. 

When the pure culture of Ornelianski’s methane-forming bacillus, 
obtained ^y repeated cultivation with pasteurisation of a dung-culture, 
is inoculated in a sterile solution of mineral salts containing na® 
piqper and crdcium carbonate, and placed in an atmosphere of bydrogeu, 
the latter gradually disappears, whilst methane and carbon diordde »r» 
evolved.' 
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Similarly, if a solution of calcium butyrate in a hydrogen atmosphere 
is inoculated with the sediment of a culture of the acid-fermenting 
organism, the hydrogen is absorbed, whilst methane and carbon dioxide 
are liberated. More hydrogen, however, is absorbed, and less of the 
other gases liberated, than is required by the equation ; 

Ca(C^H 70 .j 2 + 4 H 2 + H^O = 6CH, + 00^+ CaCOg. 

A similar discrepancy is observed in experiments with calcium formats. 
This discrepancy is explained by the observation that carbon dioxide 
(from the calcium hydrogen carbonate present in the culture) under the 
influence of the organism is reduced by hydrogen to methane. Thug 
a mixture of 1350 c.c. of hydrogen and 300 c.e. of carbon dioxide, 
confined at 35° under pressure in a vessel containing a solution of 
mineral salts and a culture of the acid-fermenting bacterium, diminished 
in eighteen days to 444 c.c., composed of 159 c.c. of hydrogen and 
285 C.C. of methane, in accordance with the equation; C02-h4H2 = 

The paper ends with an account of work on the BacUlxts methciniGUBf 
already published (Abstr., 1906, ii, 42). E, H. 


Biochemistry of Micro-organisms. III. The Fermentation 
of Formic Acid by the Bacillus phymonthiensis. Hartwio 
Piuvz i-r and G. Oreve {Zeitsch. pliyBiol. Ckem.y 1910, 07, 251 — 296. 
Compare this voh, ii, 333). — Further details regarding the ferment- 
ation of formic acid are given in reference to varying conditions [of 
temperature, etc. Two strains of the B. pkymmthiensi£ (K. G.-A. and 
A'm/), although morphologically so much alike, differ in their relative 
action in this direction. W. E. H. 


A Chemically Characterised Hsemolysis of Bacterial Origin, 
Hydroxythioldimethylerucic Acid, tbeHeemolysin of Bacterium 
Putidum (Lehmann and Neumann). Ludwig Burkhardt [Arch. 

Path. Fharfn.j 1910, 03, 107 — 118). — The substance produced by 
A*, putidum which acts as a hfcmolysin is a monobasic unsaturated 
acid, which was identified as hy(lr(mjtdi%oldiviei!iyleriicic acid, Cj^H^^OoS, 
piobably OH'CojH^jMe^'CO'SH. Several of its salts were prepared ; 
on oxidation it yields dihydroxybehenic acid ; whether immunisation 
against it can bo produced has not yet been attempted. W. D. H. 


Oxidation of Acetaldehyde by Lower Vegetation. A. 
Tejirier {6Wp/. rend., 1910, 151, 163 — 165).— A species of Toruta 
was cultivated in a medium containing definite amounts of acetalde- 
hyde, but free from other organic substances. Progressive dfsappear- 
aucB of aldehyde w.-m observed, but no products of incomplete 
oxidation were detected. Negative results were obtained in similar 
experiments with formaldehyde. The results confirm the theory that 
alcohol and aldehyde are,two successive stages in the degradation 
Oi sugars by micro-organisms. • W. 0. W. 


The Dependence of Plant Respiration on the Presence of 
ipoida. Wladimir Palradin and E. Staxewitsch (Biochtm. 
etsc .,1910, 20, 351—369). — Wheat embryos were e.xtracted with 
1 cicn orgapia solvonls, and then soaked for a short time in water. 
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The amount of carbon ‘dioxide evolved during definite intervals wag 
• then estimated. It was found that those solvents which extractoil 
, tfie most lipoid substance and phosphorus depressed most the respira, 
tion energy. In order to obtain killed plants with the most active 
■ ferments, it is needful to employ substances in which the lipoids ue 
least soluble. Toluene vapour exerts an injurious effect on the carbon 
dioxide excretion of plants ; the toxicity varies with the nature of the 
solvent which had been employed tor the extraction of the seedlings 

S. B. s'. 

Vegetable Assimilation and Respiration. VI. Some Gxpori- 
ments on Assimilation in the Open Air. D. Thoday {Proc. llou 
SoC; 1910, 82, 421 — 450).— Nothwithstanding the low couceni ration 

of carbon dioxide in the air, high rates of assimilation occur, icav-ej i 
of Jl6lianfJius annuua ahoffod an average net rate of increase of 17 mv. 
per hour in their dry weight per square dcm., a result agreeing closely 
with that obtained by Sachs (16-5 mg.). It is probable that when the 
stomata allow sufficient carbon dioxide for this assimilation to diffuse 
into tho leaf, tho internal leaf-temperature will be the limiting fnetor 
unless it exceeds 23—26“. 

The high results obtained with //. a?mm(s indicate that the w.islo 
of available energy on a bright day has been orcr-ostijnatc.l, On 
sunny days the waste is probably about 70%, and sometimes le.-,s, 

The low results obtained by Brown and Escombe (5 '5 mg.) mo 
attributed partly to the unnaturally high tempei’aturcs in tlio gl.iss 
leaf-cases employed ; and it is probable that the stomata were not fully 
open. It is suggested that the f.ailure of even very biighli ilill'ii.-cd 
, light fully to open_the slomata of //. riwiKua depends, not on the i.iluito- 
synthetic value of the radiation, but on the relative poverty in 
boat rays. 

Whilst attached loaves havu to absorb water from the stem ugiiiiist 
a negative pressure, tho resistance lias no longer to bo ovorcmic ffhou 
'the leaves are detached, and such leaves may bo DX[)0ctuil to I'pcii 
their stomata more widely than similar leaves still on the pl uit. 

N. II, J. .M, 

The Behaviour of Nuolein Bases in the Dark in Plants, 
Aleiandeb Kiesel (Zeitsch. jJiyaid. Cham,, 1910, 07, 241— ijU).— 
Although tho nuelein bivscs in plants are so similar to in 
animals, uric acid has never be found in the vogctablu kiiigdiua, iu 
the dark, deamidation takes place, and xinthine and livpoxiiiitliiiie 
incrc.V8e at first, whilst adenine and guanine dis.appcar. l.utci , the 
former bases also diminish. There is no trace of uric iit-ul found. 
Whether allantoio is formed has still to be discovered. W. It H- 

Chemical Essmination of the Oif from the Seeds of 
Bursaria spinosa (Blackthorn). Edward Guii'KiTii.u (J. llmj- 
Hac., Iftu! Soulh ir«f«s, 1909, 43, 399— 405).— Tho reod.s of Ihmma 
tpinosa yield by extraction with light petroleum about li ;„ 
yellow, transparent oil having tho following constants : sapomhitS' 
tidu number, 169'47 ; iodine number (Uiibl), 86'1; 0 !‘" O Shii?; m 
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number, 1'26 1'4681. The oil appears to corsist mainly of olein 

with sbiaII quantities of stearin. Amongst the unsaponifiahle con- 
stituents of tho oil is a phytosterol and a wax-like substance, m. p. 
45 “ (about). W, P. S. 


Chemical Examination of the Rhizome of Cimioifuga 
racemosa. HontcE FiNNEHoaE{PAanB./., 1910, [iv], 31, 142—144). 
—Forty kilograms of the dried rhizomes and roots of Cimicifuga 
mmnosa have been extracted completely by alcohol in a Soxhiet 
apfiaratu.s. By boiling tho concentrated alcoholic extract with water, 
,1 resinous precipitate is obtained. From the aqueous filtrate, iso- 
ferulic acid, a minute amount of salicylic acid and a crystalline 
nibitanm, m. p. 102“ have been i.solated. From the resinous precipitate, 
formic, acetic, butyric, and palmitic acids, oleic and other more 
nnsiturated acids have been isolated, and also a pkytosterol, 
m p. 138“, an alcohol {^, m. p. 217—225“, and a siSstance, 

m. p. 218-220“ 

Evidence has also been obtained of the presence of a small amount 
of alkaloids in the drug. C. S, 


Fruit of Menispermum Canadense. Eav K Neipig (Chtm, 
Jfews, 1910, 102, 40— 41).— Tho fruit is known under the name of 
“mooa seeds,” and is obtained from a vine growing^ to a height of 
about twelve feet. The berries are of a bluish-black colour, and 
resemble ordinary currants. They contain 61% of sugar, mainly 
dextrose, 6'38% of oil, 3'91% of ash, and 0 95% of nitrogen. The oil 
has D 0'9684, and is similar to castor oil; citric, oxalic, 'malic, and 
gallic acids ore present in tho fruits. W. P. S. 

Toxicity of Certain Salts towards Green Leaves. 
JUijusNSK and Em. Demousst (Conipf. rend., 1910, 151, 178—182). — 
Observation of the blackening of leaves when immersed in salt 
solutions constitutes a simple method for determiniog the toxicity of* 
substances towards protoplasm. In the case of copper sulphate, the' 
reaction is very sensitive, the leaves showing a black border after 
twenty-four hours in a solution containing one part of copper in 
5,000,000. Experimental data are given for various salts of tho 
alkali metals and of ammonium, methylamine, and trimethylamine. 
Ammonium salts are much more toxic than those of potassium, 
sodium, or the two amines. 'W.'O.W. 

Physiological Action of Calcium Cyanamide, and Com- 
pounds Derived from it. Fa. Beis {Bioehem Zeitich., 1910, 25, 
477—493. Compare Abstr, 1910, i, 465).— Cyanamide, the active and 
important constituent of the commercial calcium cyanamide, is a power- 
ful poison. It acts destructively, not only oh animals, but on bacteria, 
moulds, germinating seeds, and also on growing plants, if it con- 
stitutes tho only source of nitrogenous nourishment. Certain 
organisms can, however, live in a O'l per cent, solution of this 
compound. Sterile earth has a direct decomposing action on cyan- 
amide solution: Dicyanodiamide, dioyanodiamidine, and diguonidd in 
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O'l per cent, solution are also assimilated by certain organisms, |j|,j 
RO liberation of ammonia has been observed' under these conditions 
Cyanamide is doubtless valuable as an artificial manure, and in order 
to learn under what conditions it loses its poisonous properties and 
- becomes converted into a source of nitrogen utilisable by higher plants 
experiments were carried oat on plants in clean quartz sand. Similai 
.experiments were made, using dicyanodiamide, dicyaaodiamidine snP 
phate, and diguanide. If the soil was watered with the solution before 
sowing the seed, and no other available source of nitrogen w.r? p,.„ 
vided, the poisonous action was marked. If the plants had grown 
considerably before the compounds were added to the soil, dicyano. 
diamidine sulphate could he used to a limited extent, whilst dicy.ano. 
diamide and diguanidine sulphate could not be used as fertilisers. 

When calcium cyanamide acta as a fertiliser, it undergoes some 
changes in the soil. These are not completely understood, but the 
formation of urea may play an important part, and it has been shown 
to be formed from calcium cyanamide in the presence of ferric oxide 

G. S. W,' 


Aaalytical Chemistry. 


Use of Sodium Carbonate for Oxidising Purposes. Euqen 
Dbiss {Chevx. Zeit., 1910,34,781 — 782). — Sodinm carbonate can be 
conveniently used for getting certain metals into a form in which they 
may be readily dissolved. The reaction takes place according to the 
equation M + C02^MO+00, where M is a bivalent metal. For 
analytical purposes it is best to use a mixture of sodium caiboLatc 
with either lime or magnesia, so that the mass simply sinters together 
and allows the carbon monoxide to escape freely. 

The mixture (2 parts of magnesia to I part of sodium carbonate, 
nr 1 part of magnesia to 2 parts of sodium carbonate) may be used 
for transforming such difficult soluble substances as silicon, tltaDium, 
tungsten, molybdenum, forro titanium, manganese-titanium, ferro- 
phosphor, etc., into a soluble form. T, S. F. 


Estimation of Sulphur in Pyrites ; Boasted Pyrites and 
Sulphates. A. ZEnETXAYE {Zeitsek. angtvj, Ohem., 1910 , 23 , 
1359 — 1360), — 0*5 Gram of the finely powdered substance is placed 
in a combustion tube, 60 — 70 mm. long and 7 — 8 ram. wide, and 
closed at one end, mixed by the aid of a wire with twice tbe 
weight of pure reduced iron, and the contents are heated for a short 
time to redness. When cooled ^omewbat, it is dropped into a 200 c.c. 
generating flask containing 20 — 30 c.c. of water, which will cause it 
or^k. The flask is then fitted in the usual manner with a safety 
funnel and a short condenser furni.shed with a tube bent at ng 
angles dipping into dilute potassium hydroxide. The sulphide form 
is'tben decomposed by hydrochloric acid^ and towanl.s. tlie ms 
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solutioa is boiled to expel the last traces of hydrogen sulphide. *The 
liquid in the receiver is then titrated for hydrogen sulphide by the 
ordinary iodometrie method. L de K 


Estimation of Sulphur Trioxlde in Fuming Sulphuric Acid. 
R. H. Vernon [Chtm. Zeit., 1910, 34,792). — The apparatus consists 
of two parts, a diiution flask A with ground stopper a, and side-tube h 
fitted with a ground cap h\ also a separating funnel B, with stopcock, 
and a side-tube e j this connects the part of the funnel below the 
stopcock H with the upper stopper c. This stopper is also ground 
and hollow, and provided 


with a hole which allows 
communication of the funnel 
with the side-tube e. 

A fitted with a and b' ia 
weighed, and by means of a 
rubber tube fixed in the neck 
(1, and applying suction, 
about 10 to 15 grams of 
fuming sulphuric acid are 
introduced into d, b being 
immersed in the acid. After 
again closing the flask witli 
the stopper and cap, b is 
rinsed with water and wiped 
dry, and by re-weighing A, 
the exact amount of the 
fuming acid taken is ascer- 
tained. B is now filled half- 
way with water, aud II is 
turned until the tube </' is 
completely filled with w.ater, 
and then again turned off. 
Air is LOW blown through 
the upper part of the funnel 
to expel the water from e ; 
the upper stopper c is then 
inserted in such a manner 
that there is no communica- 



tion between the funnel and the side-tube e. The flask is now cooled by 
s reaming water, which causes a diminished pressure, ' so- that on 
removing the stopper a, no sulphuric fumes can escape. 

ter placing a in a beaker containing water, the funnel B is 
by means of indiarubber rings through the 
a is now held in an inclined 

Fstl IS carefully opened ig) as to allow one drop of water to 

the WB( * s“ls of the neck of A. Owing to the explosive action of 
A ia a 7 ? fotning sulphuric acid, a super-pressure is cadsed. 

““other drop of water is iutroducedi If the 
so that ilf ™ water will enter, the stopper c is turned 

cat ifiese 18 a momentary coinmitnication between the, upper and 
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Jowfir part of the apparatus. The operation is now repeated until the 
aoid is fairly well diluted ; the funnel B is made to communicate wit], 
the flask A by turning e, and the 'remainder of the water is then 
admitted, at flrat slowly, finally rapidly. If sulphuric fumes are still 
visible in B, the apparatus is turn^ upside down, and the acid enter- 
ing B soon absorbs the fumes on shaking. The funnel is then 
disconnected. In order to remove any acid from tube f, h' is slifditK- 
loosened, and b is then inserted in the beaker containing the stoppoi 
», and V is detached by means of a glass rod. Every part of the 
apparatus, including the beaker, is now rinsed, and the liquid finally 
made np to 1 litre, when 20 to 30 c.c. are taken from the usu.al 
titration. 

The following formula will be found convenient in e.a!cuhitiiig the 
results. Total % sulphur trioxide = 80 07 x h >ifjaG = A'. °Krej 
sulphur trioxid 0 = r= 80 07(100 — sr)/18‘016, in which t^e.c. of A.o- 
sodium hydroxide ; /, factor of the lye ; a, the weight of ttio fuming 
acid, and 6, the number of e.c. of acid titrated. L. df. K. 

Estimation of Nitrogen by Kjeldahl’s Method in Fatty 
Substances. Josseir A. Bbowh {Chtru. News, 1910, 102, 5]),_ 
When applying the Kjeldahl process to substances rich in fat, such as 
cheese or milk, traces of slightly volatile fatty acids may still be 
present at the end of the digestion with sulphuric acid, ami ivhen 
distiltiug off tke ammonia after adding excess of alkali, a trouhiesomo 
frothing may occur. 

This difficulty is entirely overcome by adding to the contents of the 
Kjeldahl flask, 100 c.c. of water, and then boiling down bri.skly to 
about 40 c.c. The fatty acids are then completely expelled. 

Ti. Vie K. 

Magnesium Ammonium Phosphate. KubtBuhe {Zeikcli. ami, 
Ckem., 19ft, 49, 525—596). — A lengthy paper containing .a roriew 
of the investigations of Neubauer, Jarvinen, Schmitz, Jiirgensen, and 
others as to the best method of obtaining an ideal magucsiiim 
ammonium phosphate precipitate. This compound may be olitained 
with IHjO or 6HjO, but a mixture is frequently formed ; thisilepends 
on the temperature. 

Several tables and curven are given showing the solubility of the 
two compounds under various conditions, and tho conductivity lines of 
the solutions. 

The more important impurities which affect the analytic.il results 
are magnesium hydroxide, which is usually present when Jorgensens 
directions are followed, and magnesium tetra-ammonium pbo.sph3tei 
this compound, the existence of which has been suspected by Neubauer, 
is, however, most likely magnesium ammonium phosphate, containing 
occluded ammonium phosphate. , 

The two crystallised compounds are decomposed by digestion v?it 
water at 47 — 48°; the decomposition is retarded when magneaiiin 
mixture has been added. L. deA. 

The Precipitation of Ammonium Phoephomolybdate in 
Presence of Organic Acids. G. Madkeka {AUi B. Accad. ii*‘'i 
mo, i, 82T— 836),— Whilst the presence of tarianc or om’ 
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riolvbasic acids has sometimes beeo considered to hinder the precipita- 
tion of ammonium phosphomolybdate,.other authors have recommended 
the addition of tartaric acid when it is required to precipitate 
phosphorus in the presence of much iron, as in the analysis of 

^*^The two phosphate solutions employed were one of disodium 
phosphate in water and one of dicalcium phosphate in ammonium 
citrate, to which a little nitric acid had been added. To 10 c.c. of such 
a solution were added 30 c.c. of water, or 20 c.c. of water and 10 c.a 
of a 34% solution of ammonium nitrate, followed by the organic acid, 
in quantity corresponding with that of the nitric acid usually added, 
and then, at a temperature near to boiling, variable quantities of solid 
ammonium molybdate. When this was dissolved, the precipitate was 
allowed to settle in the cold, and washed repeatedly with cold water i]i 
those experiments in which ammonium nitrate was not present, 
or with a solution of 5% ammonium nitrate and 4% nitric acid in other 
oases. The results are expressed in the form of tables aud curves, and 
show that the presence of organic acids, glycerol, or sucrose does not 
hinder the precipitation if a sufficient quantity of nitric acid is present, 
and that organic acids may take the place of nitric acid, provided that a 
definite ratio of organic acid to precipitant is observed. Oxalic acid 
does dissolve the phosphomolyhdato except in hot concentrated 
solutioxi, and then only with great difficulty, and tartaric acid in 
dilute solution is without iudiienco. Fairly stable complex organic 
phosphonialybdic acids appear to exist, Sodium and* calcium 
phosphates behave alike with respect to organic compounds. The 
re-sults in the absence of ammonium nitrate are slightly low. 

C. H. D. 

The Aluminium Reaction of Mercury Salts Insoluble in. 
Water. K. AIubt (/Ywm. ZenlrA.y 1910, 51, 677 — 678). — A slight 
juodilication of Reichard’s test (this vol, ii, G55) so as to muko 
it applicable to mercury salts iusulubic iti water. 

Mercurous chloride gives the reaction wlieu placed on aluminidin 
foil and moistened with a di-op of ammonia; after pressing with a 
glass rod, the foil is rinsed and allowed to dry, when the characteristic 
spot will become visible. 

Mercuric sulphide gives ibo same reaction when moistened with 
either aqueous sodium hydroxide or dilute Ijydrochloric acid. 

L. DE K. 

A Method of Treating and Preserving Large Quantities of 
Urine for Inorganic Analysis. Edgak A. Slagle {J. Biol. Chem., 
UUO, 8, 77 — 79). — If sulphuric acid is added to the urine beforo 
evaporation, the residue dries hard without spirting, and can l)e 
reuioved from the dish (sometimes in a solid cake), aud pulverised, 
Ibis lends itself especially to estimation of inorganic constituents. 

W. D. H. 

^ Komarowsky’e Colour Reaction. Tii. von Fellenberg 
uil., 1910, 34, .791—792).— According to Komarowsky (Abslr., I9p3; 
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ii, 7tM)),the “fuser* couteut of raw spirits may be estimated colyii. 
metrically, as a red^coloration is obtained on adding salicylaldebyde ana 
sulphuric acid. According to the author, a similar reaction is 
obtained with the higher alcohols of the fatty series and their esters • 
also with the hydroaromatic alcohols, with phenols, and with those 
compounds which contain ethylene Unkings in open chains or in hydro- 
aromatic rings ; tricyclic compounds, such as thujone, behave similarly 
The exceptions are : the multivalent alcohols, the alcohols ant] 
phenols which contain carboxyl groups, the phenols which contain 
phenol groups in the ortho* or para-position, and the benzene derivatives 
with ^hylene Unkings which simultaneously contain a carboxyl group 
in the side-chain. 

Brandy (cognac) is tested as follows: 10 c.c. of the distillate 
(^tained by rectifying the sample over potassium hydroxide and 
diluting the distillate to 30 vol.% alcoholic strength) are placed in 
a 100 c.c. flask, and 1 c.c. of a 1% alcoholic solution of salicylaldehyde is 
added ; when much fusel oil is suspected, 5 c.c., diluted with 5 c,c, 
of 30% alcohol are added. Twenty c.c. of sulphuric acid are rnti 
down the side of the flask, and then mixed with the liquid hy 
rotating gently. After forty-five minutes, 50 c.c. of 62% sulphuric 
acid are added, and the colour is compared with that of a liquid 
treated similarly and containing 2 parts of fusel oil in 1000 parts of 
30 vol. % alcohol. L, de K. 


Gravimetric Batimation of Phenol. S. C. J. Olivieii {Hec. irav. 
cAim,, 1910, [ii], 14, 293 — 295). — The alkaline solution of broininf:, 
prepared for the estimation of [>henol according to Mai^cuvelli's 
directions (Abstr., 1009, ii, 353), contains sodium hypobromite as 
well as bromide and bromate. 


When a solution of phenol at the ordinary temperatui’c is Lrcatud with 
excess of a solution of sodium liypobromito, carbon tetiabromida is 
formed (compare Collie, Trails., 1894, 65, 262), and the quantity of 
phenol found is only 22% of that calculated. 

A comparison of estimations of phenol made witii ilusci.icHi’a 
solution and with a solution of sodium bromide (5 mols.) and l)romiile 
(1 mol.) shows that lower results are obtained with the foriucr iliac 
with the latter solution, and that the difference is coDsidemble when 
large amounts of the reagent are eniployrd. The conclusion is drawn 
that Mascarelli’-s method becomes more accurate if his riiigcut is 


replaced by a 
KaBrOg). . 


solution of sodium bromide and bromate (5NuKr + 

E. 11. 


Carbohydrate Metabolienj. I. A Colorimetric Method of 
Estimating Sugar, and its Results. Leokjiaud Wackkk (ZeilA 
physiol. CAflffi., 1910, 67, 197 — 218). — A colorimetric methud 
described, by means of which it is claimed that i^ugar cao 
accurately estimated (error, 0’01%) in such small quantities of llnijl 
as 0'3 to 0'4 c.c. Percentages as low as 0‘00005 can bo estiiiialc ■ 
The method can be used for clinical purposes in estimating the 
in human blood, and the figures given for the%mouiit of sugai m 
normal blood (and urine) are higher than those stated by 
observers. In the case of blood, protein is removed by iron alum an 
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sodium carbonai*. To thelfUtrate, phonylhydpasino^p-snlphonii! acid and 
sodium hydroxide are added, and the red oslonr is compared with a 
colour scale previously made with the same reagents and a standard 
solution of dextrose. By the use of the method, the disappearance of 
sugar in blood allowed to stand (glycolysis) can bo estimated ; the 
sugar in blood and urine rises normally after carbohydrate food. 
It rises in both if the animal (rabbit) is cooled, and this “cold 
diabetes ’’ is regarded as a factor in heat regulation. W. D. H. 


Influence of Iron on the Estimation of Glycogen. Ena, 
Starkbhstwk (Biodum. .flet(sA,»1910, 27, 53— 60).— See this vol. 

rnfi ' *’ 


Teat for SmaU Quantities of •Cyanide. Geosq LooKEHajm 
(Ba-., 1910, 43, 2127 — 2128. Compare fieri and Delpy, this vrt., 
ii, 661).— The substance to be tested is mixed with excess of dilute 
sulphuric acid and heated in a test-tube, the month of which is 
covered by a strip of Alter [aper (made by folding a piece of Alter 
paper 1 dcm. square into a strip 2| cm. wide) which has been moistened 
with a drop of sodium or potassium hydroxide. The hydrogen cyanide 
liberated from the contents of the test-tube is absorbed by the altalt 
After boiling for a short time, the paper is treated with a few drops 
of vei, dilute ferrous sulphate solution (i-|%), and allowed to rmnain 
m contact with the air for some minutes in order partly to oxidise 
the ferrous hydroxide to ferric hydroxide. The strip is then again • 
steamed for a short time over the test-tube, and Anally treated with a 
few drops of strong hydrochloric acid. The presence of cyanide is 
indicated by the formation of Frnssian bine. 

An alternative method of twting is to moisten the Alter paper 
c i^ually with alkali hydroxide and yellow ammoninm sulphide. 
Ihiooyanate (p formed by the hydrogen cyanide liberated from the 
contents of the test-tube, and is tested for in the usual way by 
hydrochloric acid and ferric chloride. ^ 

The presence of 0‘03 — 0'04 mg. of cyanogen in the form of 
wtassium cyanide, and of 0-2-0-3 mg. in the form of potassium 
'errocyanide, can b© detected. T S P 


The Estimation of Lactic Acid by the Determination 
)f the Amount of Acetaldehyde Obtainable by Scission 
oro F&rth and D. Chabnass (fitocism? 

910, 26, 199— 220).— The authors have revised some of the previous 
fork on the subject, and found that the volumetrio mbthod for 
iMimating acetaldehyde by means of iodine and alkali (formation of 
odoform and titration of excess of iodine) is untrustworthy, except 
mUer very special conditions, such as the preservation of gr^t 
lilution and low temperature. The potassium hydrogen sulphite 
oethod of Eipper for the estimation of aldehydes gives, however, 
rastworthy results. The oxidative scission of the aldehyde from 
tL A IS® potfliwed quite quantitatively ; by keeping to certain 
lUard conditions, Wploying a certain form of distillation apparatus, 
Beeping the sulphuric acid concentration low, a deHnite percentage 
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of t£e quantitative yield of aldehyde can be obtained. The authors 
give in detail the method that can be employed for obtaining 
trustworthy quantitative results. S. B. S, 

Estimation of Methylamines in Presence of Large Quanti- 
ties of Ammonia. Jkan Berthkatime (Compt. rend., 1910, 151, 
146—149. Compare this vol., ii, 663).— The method already described 
for the estimation of mono-, di-, and tri-methylamine in presence of 
ammonia, not being applicable when the latter is in large excess, the 
author gives a modification baaed on Jarry’s method for eliminating 
ammonia from mixtures of amines. Good results were obtained with 
a solution containing about 0-1% of the three methylamines in 
concentrated ammonia. W. 0. W. 


^Detection of Hexamethylenetetramine and Formaldehyde 
in Wine. L4 on SuBBE*(An». Falaif.^ 1910, 3, 292 — 293). — The test 
proposed depends on the blue coloration produced when hexamethylene- 
tetramine and codeine are heated together in the presence of sulphuric 
acid. From 100 to 200 c.c. of the wine are acidified with sulphuric 
acid (about six drops) and distilled ; the distillate is treated with 
calcined magnesia and again distilled, in this case about 10 c.c. of 
distillate being collected in a receiver containing 1 c.c. of ammonis, 
Hexamethylenetetramine is thus re-formed, whether thejwine contained 
this Shbstanoe or formaldehyde. The ammoniacal solution (distillate) 
is evaporated under reduced pressure over sulphuric acid. The residue 
is then rinsed with a small quantity of water into a porcelain basin 
and evaporated to dryness on the water-bath. After cooling, a small 
fragment of codeine is crushed and mixed with the residue in the 
baein, and two drops of a mixture of 85 c.c. of sulphuric acid with 
16 c.c. of water are added. A blue coloration appears after heating 


the baein and its contents on a water-bath for five seconds should the 
wine contain hexamethylenetetramiue. The sulphuric acid employed 
must be free from iron, otherwise it will give a blue coloration with 
codeine alone. The test will detect as little as 2 mg. of hexamethylene- 
tetramine in 1 litre of wine. F S- 


Differentiation of Iodine, Indican, and Soatole in Jaffds 
Indicstn Reaction. Bono Spieihoff {Ohem. Zenir., 1910, ii, 45; 
from Munch, med. Woch., 1910, 57, 1066— 1067).— The presence of 
indican or scatole in urine is a source of error in many iodine reactions, 
and, conversely, the presence of iodine interferes with the Jafie test 
for scatole. The error is avoided when the liquid after shaking with 
chloroform is passed through a filter. The blue colouring matter is 
deposited on the filter, and, as these filters are permanent, a fair idea ^ 
to quantity present may be obtained by comparison experiments, n 
scatole is present besides iodine, tbs blue starch-iodine colour is 
appears on drying the filter ; tbo red scatole deposit remains at 6 
bottom of the filter. In the presence of indican, the filter remains b us 
on warming. ' ' 
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Lebmann’s Aoisotropic Liquids. G£obge]9 Fbieuel and F. 
Gbandjeas (CiWi-pi. rtnd.^ 1910, 161, 327 — 329, 442 — 444).— A dis- 
cussioD of tha optical properbiea of liquid crystals. The authors 
$how that some of the pbenomoDa exhibited by anisotropic liquids 
may be explained by regarding a thin layer of such .^.'liquid as con- 
sisting of two dims showing double refraction and enclosing a Hquid 
having a very high rotatory power. 

lu the second paper, the authors discuss the appe^ances presented 
by Lehmann's liquid crystals when viewed under the miqpwcope betweel^ 
nicol prisms, and arrive at the conclusion that these compounds are 
examples of a new state of matter entirely distinct from crystalline 
substances or isotropic liquids. W. 0. W. 

Optica of Liquid Crystals. Ernst Born (Fhysihal. ZtUsck., 
1910, 11, 777— 780).~Th6 refractive indices for both the ordinary and 
extraordinary rays have been measured in the case of the liquid crys- 
talline substances, ethyl etboxybenzylideneamiDo-a-methylcibnamate 
and eiiiyl ethoiybenzylideneamiDo-a-ethylcinnamate., Data were 
obtained for the wave-lengths X*6708, 5893, and 5461 ; for X=s5893 
determinations were made at different temperatures. The polarisation 
effects observed in the case of cholesteryl propionate are also described 
in detail. H. M. B. 

Optical Investigation of an Optically Active Liquid Crys- 
talline Substance. Felix Stumpf {l^hy$ik(d. Ztiisch.y 1910, 11, 
780—784). — Measurements of the refractive index fof the ordinary 
and extraordinary rays have been made in the case of amyl yj-cyano- 
boDzylideneaminocinnamate. These show the magnitude of the dis- 
persion and the influence of temperature on the refraction. The 
rotation of the plane of polarisation parallel to the optical axis, which 
is so markedly characteristic of liquid crystals, has also been examined 
in detail. The appearance of the substant^ under the ultra-microscope 
indicates that it is not homogeneous. H. M. B. 

Molecular Refraction of the Isomeric Hydrocarbons, 

Paul Eohland {Zeilech. physical. Chm.f 1910, 74, 382 — ^^84). — The 
isomeric hydrocarbons, ?*-decauo, id. p. 173®, and dit>oamyl, m. p. 163°, 
although they melt at different temperatures, have practically, the 
same density and molecular refractivity. These facts are difficult to 
reconcile with the ordinary structure hypothesis, according to which 
a difference in constitution is associated with a difference in many 
physical properties. It is probable that the higher boiling point of 
,n-decane is due to a certain degree of polymerisation. G-. S. 

Physical Properti|| of Binary Mixtures of Idquids. J. C. 
Hubbabd {Zeitsch. phy^l Chfm., 1910, 74, 207—232).— The specific 
volumes at 26° ai^d 35'17° oip56°’hiid the refractivitjes for the (7, B, F, 
■ VOL. XCVllT.li; ‘ 
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and G lines of the following six binary mixtures— carbon disulphide, 
methylal, carbon disulphide-acetone, chloroform-acetone, ethyl iodide- 
ethyl acetate, acetic acid-bensene, and carbon tetrachloride-benzene— 
have been measured. Special precautions were taken in purifying the 
material In each case, mixtures containing varying proportions of 
the components were investigated. The choice of substances was 
determined by the fact that the partial pressures of binary mixtures 
containing them have already been measured by von Zawidzki (compare 

Abstr., 1901, ii, 6). iu i- i 

The variation of these properties (including the partial pressures) 
from the additive values are given in tabular form and are also repre- 
sented graphically, the differences being plotted as ordinates against 
the composition of the mixtures as abscissfe. As regards the speeiHc 
volumes, the delations from additive behaviour increase in absolute 
value as the temperature rises. A rather doubtful exception to^this 
rule is the chloroform-acetone mixture. Further, the deviation of the 
specific volume has the same sign in each case as that of the vapour 
pressure at the same temperature. The deviations of the refraction 
from the additive values have for the systems carbon disnlphide- 
methylal, carbon disulphide-acetone, and carbon tetrachloride-benzene 
the same sign, and in the other cases the contrary sigo, to the deviations 
of the vapour pressure and specific volume. The absolute values of 
the refractivity deviations increase as the wave-lengths diminish. 

Gi S. 


Influence of Complex Formation on the Volume and 
Eefractivity of Disaolved Substances. Ebekhaud Kiunxcn ed 
R. 'WlNTOEN (Zeitsch. phyiikal. Ghtm., 1910, 74, 23-— -53), -The 
obiect of the investigation was to find if volume and refractivity 
raisuremente can be employed nsefully to detwt the formal of 
complexes between two substances in aqueous solution. It was, how- 
ever, found that these methods are much less advantageous than those 

■lor mixtures of certain salts, such as potassium and sodium chlondes, 
for which no complex formation is to be anticipated the deviations 
from additive behaviour are less than the experimental error, acd ai 
very small even for mixtures of aluminium sulphate and sltaii 

^Tbneviations arc noticeable, but are still comparatively small for 
mixtures containing silver-potassium cyanide, mercuric po toiu 
iodide,, eti. As even these slight differences might be ' L 
of ionisation, a number of experiments were made '“V 
mixtures of molybdic acid and other acids, both inorganic ? 
For mixtures containing phosphoric, arsenic, ® the* 

the deviations scarcely exceed the experimental 
substances are known to form, complexes with mo y ic ■ 
organic acids which do not contain a hydroxyl 6™“P “ , jjLri- 

deviations in the case of refractivity are within the i 
mental error, but are considerable for hydroiy-aci ’ jjj 

with the-faet that the latter form complexes with 
error arises ins this? measurements owing to a change m 
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acid, as its molecular refractirity remains practically constant on 
dilution. The Tolume relations for the hydroiy-acids are rather less 
definite than th© refractivitj relations. q. g 

Long-waved Portion of the Banded Nitrogen Spectrum. 
Reinek VON DER Helm (iTeiVscA. ttfwa. PAoincAem., 1910 8 405— 43‘>) 

-To obtain information relating to the structure of banded spectra, 
the author has investigated the banded spectrum et nitrogen between 
A = 5000 and A. = 6900. The wave-length measurements are discussed 
in detail with reference to the tormulm of Deslandres and Thiele. 

II. IL D. 

Cyanogen Group of Bands, 
A--3883'668. J, VV. Hapebkaup {Zeitsck. wiss. Photochem., 1910. 
9, 19-36).— The influence of pressure on the distribution of the light 
intensity m the third group of bands in the cyanogen spectrum has 
been ezamined in detail. The observed variations are interpreted in 
terms of the electron tlieorjr. H M I) 

Position of Ultimate Rays in Spectral Series. A ntoine de 
Gbamost (Compt. rend., 1910, 151, 308—311. Compare Abstr., 1907 
11, 5ip.— Two types of spectra have been recognised in the study of 
the ul mate rays or lines of great persistence. In one, the lines do 
not fall into regular periodic series, but can be arranged in lines 
and parallel columns showing constant differences in wave-lenoths, in 
this respect showing the regularities discovered by Kayser and^Euneo 
in the spectra of tin, lead, bismuth, antimony, and arsenic. The 
second type shows series converging to a finite limit. A principal 
series has been recognised in the ultimate rays for lithium, sodium, 
potassium, rubidium, and ciesium, but in the case of aluminium 
indium and thallium the principal series cannot be recognised: some 
of the lines for these metals appe.ar to belong to a secondary series, 
-tme, cadmium, and mercury show lines possibly belonging to an 
undiscovered principal series. WOW 

Emission and Absorption of Luminous Hydrogen. Rudolf 
Ladesborg (Btr. Beut. phjeihtl. Gea., 1910, 12, 549— 564),— In part 
polemical against Pflugei (i5i<f., 1910, 12, 208). In reference to the 
ationship between the emission and absorptive capacity of luminous 
parogen, new measurements have been made which confirm the 

or s previous conclusion that the ratio of the emissive power to 
band H "‘‘hin the limits of the 

H. M, D. 

Baectric Arc. VIII, Spectrum 

^Uranmm. B. Hasselbero (A. Svtnsha Vet-Ahd. Handl, 1910, 

in ’the is givbn of wave-length measurements 

anmr i spectrum of uranium from \=3528 to A = 587I The 

tKnvest^atim ‘>7 «>8 i** 

ro6)andtu1.gsten(LBtl'^0?iU^ J'’ 


55-=-2 



ii .812 .pSTJiUCTS OF jCHIMIOAI, 

froittaciiltaiffinof the uraoium and solarl^SiBa, itfe found that 
2B%,of tie prindpal uraniam lines are .absent Ironi the solar 
■spee^nm.' . 

' 4 ^‘aocaunt of the ver 7 small intensity of the lines in the solar 
spectrum, which appear to coincide with the remaining tSanium lines 
the author considers that the actual coincidence is not established. 
The evidence points therefore to the absence of uranium in the^sun 

H. M. D. 

Uranium %Dd Neodymium Aggregates. W. W. Snovo 
(P^sikal ZtiuiK., 1910, 11, 668— 671).— Observations are recorded 
showing the changes which occur in the absorption sp^tra of uranyl 
and ne^ymium salts when free acids are added to their aqueous solu- 
tions The observations are interpreted in terms of the solvate theory, 
and it is supposed that the envelope of solvate molecules which 
Eurronnds the active nucleus may be of such dimensions that changes 
in the outer layers of the envelope have little inBuence on the 
absorption bands. - r 

The bands in the spectra of uranyl salts are in no way similar to 
the bands furnished by uranous salts. The “ water bands ” and the 
"alcohol bands " of neodymium do not follow Beer’s law, and the two 
series of bands are not affected in the same way by a change of 
temperature. H. M, D. 

Anomalous Kotatory Dispersion. II. Leo TscHuoaEFr and 
A. Ogokodnikovf (ZeUsoA. phytikal. Clitm., 1910, 74, 503— 512).— In 
addition to the three compounds already referred to (compare Abstr., 
1909, ii, 831), the following have now been found to show anomalous 
rotatory dispersion: methyl f-menthyl xanthate, MeS’CS'O’CjpIIijj 
methyl, ethyl, and »v-propyl d- and i-bornyl xantbates; i meulhyl- 
thiourethane, CSPh-NPh-COj-CioH,, ; f-menthyl, Ir and d-boinyl, and 
i-fenehyl dithiourethanes, CSPh'NPh-CS’OR. 

One of the objecte of the investigation was to compare anomalous 
rotatory dispersion with the absorption of light. The letter w<as there- 
fore aleo meaeured, but in the visible region only, with a Konig- 
Martene spectrophotometer. The results show that there is a close 
connexion between these two factors. The. rotation curves for the 
methyl and ethyl esters of f-bornyl xanthate are very similar, as 
are the absorption curves, whilst for f-bornyl dixnnthate both ^ 
rotation maximam and the absorption are displaced towards the 
with reference to those for the two esters. Exactly corresponding 
results were obtained with the thiourethane derivatives. G. S. 

Detennination of the Optical Oonetantfl of Metals from 
Polarisation Measurements. W. von Uuahin {Fhysxkal 
1910, 11, 784— 789).— Equations are deduced which give the relation- 
'sbip between the polarisation of the light reflected from meta s an 
the optical eopstants. Measarements of the 
made in Uib case of mercury, nickel, and al^inium, and from 
the refractive indices and extinction ooeflBcients for red, ye ov 
Wue rays aw calculated. It is shown that the polarisation eiteci 
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only slightly by osnsidwable changes in the optical con- 

stants, but theahthor belieres that this method of measurement should 
Via of particulate importance in the case of ultra-red rays. 

^ - H. M. D. 

tJltra-violet Fluorescence and Chemical Constitution of 
Cyclic Compounds. Hsumicn Ley and E. ton Enobleabdi 
(Z«ila£ phytOial. Chem,, 1910, 74, 1 — 64).— A more detailed account;, 
of work already published (compare Abstr., 1908, ii, 911). The Tinyl 
and OHIO' groups, like the methoxyl and hydroxyl groups, act; as 
auxofiuoTS, and hare also a strong bathofluor infiuence. From a 
qualitative point of view, the effect of two substituents in the benrene 
nucleus is additive, but there are certain exceptions in the case of 
unsaturated groups. Substitution in a saturatsd side-chain causes 
little or no spectral displacement of the benzene Suorescence, but when 
(wo uDsaturated groups are attached to the same carbon atom, the 
results are anomalous. • 0. S. 

Simple and Combined Photochemical Beactions. Alveed 
Besbath (Zeiiteh. ^yeikal, Ciern,, 1910, 74, 115 — 124). — A. purely 
photochemical reaction is one which,does not proceed in the dark, and 
whep exposed to light the rata is proportional to the amount of light 
energy absorbed. It follows t^t with constant illumination the 
rate of the reaction is proportional to the liuie of .exposure. In 
a previous paper (compare Abstr., 1909, ii, 847) it has been shown 
that the reduction of ferric chloride by alcohols is a simple photo- 
chemical reaction, and the same is now shown to be the ease when the 
reduction is affected by tartaric, citric, and oxalic acids and by glycerol. 
As before, a mercury vapour lamp was used as the source of illumination. 
The rate of reduction in quartz vessels is about double that in glass 
vessels, a result ascribed to the absorption of a considerable pari of the 
light energy by the glass. The relative activities of malic, citric, 
lactic, tartaric, and mandclic acids as reducing agents are as 
1 : 1'68 ; 1-81 ; 2'47 ; 3'57. The redaction of ferric chloride by hydroxy- 
acids is much slower in acetone than in water. 

A catalytic b'ght reaction is one which proceeds slowly in the dark 
and is accelerated by light. It is shown, both by calculation of the 
results of Bcloff (compare Abstr., 1894, ii, 221) on the oxidation 
of oxalic acid by bromine and by direct experiments with bromine and 
tartaric add, that the redaction of Br, to 2Br' is a catalytic light 
reaction, as it proceeds more rapidly in light than in darkness, wMlst 
the simultaneous reduction of Br,' to 3Br' is a purely photochemical 
reaction. The whole process in this case may be termed a combined 
light reaction. G. 8. 

Mechanism of Photochemioal Beactions and the Formation 
of Vegetable Substances ; Deoompoeition of Sugar Solutions. 
BAsiffi Beethelot and Hesbi Qaudechos {Gompt. nnd., 1910, 161, 
396—397. Compare this vol.,' i, 349, 543 ; ii, 564, 606). — This 
paper contains a disenssion of results already published, and the 
results of analysis of the gaseous products obtained when sugar 
solutions a^e?;pj*Bd to the Jight lipm a quarta-mefoury lamp. 
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Carbon monoxide, carbon dioxide, methane, and hydrogen were 
obtained in each case. Dextrose gave equal volumes of carbon 
mobOMde and methane with about six times as much hydrogen, 
Lmvulose gav« ten times as much carbon monoxid^A methane. 
Maltose gave the same proportions as dextrose, whilst sucrose behaved 
as a mixture of dextrose and tovulose. W. 0. W. 

Photoobeniical Decomposition of Alcohols, Aldehydes, 
Acids, and Ketones. Dxniei Besthblot and Henei Gaudsceos 
(Cmpt. «»d., 1910, 151, 478-481. Compare preceding abstract),- 
The results are given of analyses of the mixed gases obtained by 
exposing a number of substances to the action of light from a qu.arts. 
mercury lamp. The compounds examined included the first three 
members of the aliphatic saturated alcohols, aldehydes, and acids, also 
formamide and diethyl ketone. Acetone is decomposed very rapidly 
by ultra-violet light, giving carbon monoxide (49 vols.), methane 
(6 vols.), and ethane (46 vols.) ; in aqueous solution carbon dioxide U 
also formed. Solid calcium lactate gives the same gases with hydrogen ; 
the proportion between this and the carbon dioxide is about the same 
as when these gases are produced iu the butyric fermentation. Solid 
carbamide gives carbon dioxide, hydrogen, and methane ; an aqueous 
solution evolves only the latter two, and becomes ammoniacal. 

W. 0. W. 


Chemical Changes Produced by Different Kinds of ^ys. 
III. The Change of BenEsio Acid into Salicylic Acid in 
Sunlight. Gael Neubero {Bhchtm, Ztitseh., 19 1 0, 27, 271—272. 
Compare Abstr., 1909, ii, 540).— If a solution of benzoic acid con- 
taining ferric chloride is exposed to sunlight, the violet colour 
characteristic for salicylic acid develops. Thirteen % of the benzoic 
acid was thus oxidised during sixteen days in June in Berlm. With 
ferrous sulphate the change of benzoic into salicylic acid also takes 
place, but it is slower. Id artificial light the change can also take 
place, 


Photoelectric Experiments with Anthracene. Alfbeb Bvk and 
H. Bobck (Ber. Deul. plit/sikal. 6'w., 1910, 12, 621 — 661).--Ezperi- 

ments are described which show that anthracene, although an insulator, 
is a photo-electrically active substance. This fact is connected with 
the observed photo-polymerisatiqD of anthracene, and the action oi 
light is suppolhd to consist in the removal of electrons, or m W 
splitting up of the neutral anthracene molecules into two opposiWJ- 
charged portions . i ■ ■ 


Tables of Constants of Ionisation and Eadioaotivity. T. H. 
Iaby (£e Radium, 1910, 8, 189^196).-These tables “ ™ “ 
of (1) the coefficient of recombination, a, for nffmion 

variation with pressure and temperature J (2) the coefficient o ( 

of ions produced by different igencies in different gases >>7 ™ ^ ’ 

and its variation with the pressure for ions produced by th p- 
rays; (3) ,the mobility of ions for aip and various dry gases, 
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the effect of temperatura and pressure; and of the ions in •non- 
conducting liquids and solids and in flames ; (4) the ratio of 
the expansion liecessary to produce condensation in gases and vapours, 
ionised by J-rays and the rays of radinm ; (5) the charge NB of 
electrolytic ai^ gaseous ions and of the ionic charge e as determined . 
hy various methods ; (6) the number of molecules in a gram-molecule 
of gas ; (f) negative electron as determined for 

cathode rays and secondary rays and from the Zeeman effect, and the 
variation of the ratio with velocity ; (8) values of Jiff, the magnetic 
deviation, and «, the velocity of cathode rays ; (9) ranges and veloci- 
ties of a-rays, the number emitted from radium, the ratio c/m of 
a-rays, the absorption in gases and metals, the number of ions produced 
hy an a-particle, its variation with velocity, and the relative total 
ionisation in different gases (also for y-, and JT-rays) ; (10) the 
disengagement of heat from radium, its emanation, and thorium; (11) 
the constant of the radium emanation, its volume, vapour pressure, 
and coefficient of diffusion; (12) radioactive and atomic constants. 

F. S. 

The Energy of the Rays of Radium. William Duane [Compi. 
rend,, 1910, ISl, 471 — 473). — A bolometer, radiometer, thermo- 
electr'c pile, and differential gas thermometer were all found unsatis- 
factory in showing the energy of the rays of radium, but results were 
obtained with the sensitive calorimeter previously described (Abstr., 
1909, ii, 534). A tube containing the radium emanation was used as 
the source, and the rays passed through two thin mica windows, thin 
enough to allow the a-rays of radium-(7 to penetrate, but not those 
of the emanation or of radium-d. They fell upon the glass walls of 
an exhausted glass tube which was inserted into the calorimeter. A 
clear effect was produced which was stopped completely by two thin 
aluminium leaves. Hence the ;8- and y-rays do not produce any 
appreciable effect. It is hoped in this way to obtain a measure of 
the energy of the a-rays throughout their range. F S. 

The iS-Rays of Radium at its Minimum Activity. Leon 
Kolowrat {Compt. rend., 1910, 151, 525 — 528). — The existence of a 
very absorbable ;3 radiation, specific to radium itself (Hahn and 
Meitner, Abstr., 1909, ii, 954), has been confirmed by new experiments. 
A small quantity of a radium salt was heated on a platinum plate, and 
its /S activity measured after different periods, and also the absorption 
coefficient of th^jff-rays by inteVposing a series of eight aluminium 
screens of graduated thickness. The value of the absorption coefficient 
le rapidly decreased during the first few hours after beating from an 
initial value of about 200 (cm.)'' to a final value of 60. The value of 
the initial ;3 activity, obtained by extrapolating the curves back to sero 
thickness, was about 2% of the final equilibrium jS-aetivity. Hahn 
(with different measuring arrangements) had found it 1%, and for 
the value of n 312 (cm.)"*. The results are fully in accord with the 
hypothesis of the existence of a very absorbable jS-radiation due to 
radium itself. F. S. 
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^ Tl?» Wmagiig&aini of Seat to a Mtotnre 'o# Radium and of 
a iPhoaplioroacent Salti Wnuui Ddahs (Cimijjfc rend., l 9 io, 15 , 
1Y9— J81).— With the very seusiiive calorimeter prS^Osly describefi 
1909, ii, 934), a feeble development heat has been detected 
a phosphorescent salt one or two hoars atter it has toen exposed 
^pfight. .In most cases no effect is produced after twenty-four hours 
hut in others the development of heat persists even after the phosphor 
escence has become invisible. Experiments were made on the amount 
of heat developed from a preparation containing radium, alone and 
mixed with phosphorescent zinc sniphide. The heat evolution is 
proportional to the yactivity of the prepwation in each case, so that 
the presence of the phosphorescent salt is without effect. In other 
experiments the radium was contained in a sealed tube, and the 
/3- and y-rays allowed to produce phosphorescence in willemito or 
barium platinocyanide. The same development of heat was observed 
os when no phosphorescent salt was present. Hence there is pg 
appreciable absorption or evolution of energy by the phosphorescent 
salt dne to chemical reactions. p, § 

Radioactive Recoil Produote (Projections). Louis Wiktes. 
STKiK (Compt. rmd., 1919, 151, 469 — 47i. Compare this vol., ii,47C), 
— A disk pt glass, rendered active by immersion in the radium 
emanation, was silvered in a silvering bath and dried. It was 
mounted opposite to a brass plate in a vacuum. It was found that a 
thickness of silver.'of the order of 10 /ip. allowed about 60% of the recoil 
product to pass through, but a thickness of 20 pp arrested it com- 
pletely. The range of the recoiling particles was found to be about 
0'7 mm. in hydrogen at atmospheric pressure, or six times the range 
in air, which is nearly the same ratio as is found for the range cl the 
tt-particlo. The range of the recoiled particles or their number appears 
to diminish as the direction of emission from the surface becomes mote 
oblique. A series of parallel disks charged alternately positively and 
negatively was placed in an exhausted vessel containing radium 
emanation and air at known Itw pressure. It was found that the 
active deposit on the positive plates increased rapidly with the distance 
apart of the plates up to a distance corresponding with the range of the 
recoiling particle, and then continued to increase about twenty times 
more slowly. This shows that recoil plays a part in the rendering 
active of surfaces by the emauatiou. Evidence of a strong ionisation 
produced fay particles of radium-H recoiling from radium-L' has been 
obtained. The total ionisation between two parallel plates, one coated 
with radinm-C, increases rapidly with their distano^part up to the 
distance corresponding with the range of the recoilmg particle, but 
further experiments are necessary to establish such an effect. 

E S. 


Metallic Radium. Mme. ilsfiB Cdbie and Ands£ DEiimsKE 
(Comp/, nod,, 1910, 161, 623 — 525). — Preliminary experiments with 
barium, iising about O'l gram of mttorial, by Guntz’s method gave the 
necsesary conditions and experience for the pieparation of radium. 
The aaalgaiit.wa 3 obtained by electrolysis of a solution of 0106 giam 
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ot perfectly pure .radium chloride with cathode of mercury (10 grams) 
and anode bf ’^l^ttm-iridium. After electrolysis, the solution con- 
tained 0'0086 .pam of the salt. The amalgam was quite 8uid, 
whereas with-banum under similar conditions it is partly crystalline. 
The dried ^^^Jgam was transferred to an' iron boat and heated 
cautiously in a quartz tube in a current of pnim hydrogen, purified by 
passage through the walls of a platinum tube heated in an electric 
furnace. The temperature of the boat was dhtermined by a thermor 
couple. Most of the mercury was distilled at 270“ At 400“ the 
amalgam became solid, and its melting point rose progressively as the 
mercury was driven off to 700°, when no more mercury volatilised, but 
the radium itself commenced to volatilise and to attack the quartz 
tube energetically. The boat now contained a brilliant white metal, 
fusing sharply in the neighbourhood of 700°, which was considered to 
be pure radium. It adhered strongly to the iron, end blackened 
immediately on exposure to the air, probably forming the nitride. A 
particle falling on white paper produced a blackening analogous to a 
burn. The metal decomposed water energetically, and dissolved for 
the most part, showing that the oxide is soluble. The small, black 
residue (! nitride) dissolved completely in a very little hydrochloric 
acid, showing that no mercury was present. ' The penetrating rays 
frouT t' e boat containing the metal, sealed in a glass tube, showed the 
normal increase following the law of production of the emanation. 
Owing to metallic radium being much more volatile than barium, it is 
proposed to purify it by sublimation in a vacuum. F. S. 


Radio-Lead. H. Hkechfikkel (As Radiim, 1910, 8, 198-^00).— 
Numerous unsuccessful attempts to concentrate the radium-H in 
radio-lead are described. The raw material is lead nitrate of 
an activity three to four times that of uranium oxide. Various 
metals were immersed in the solution. The chloride and bromide were 
fractionally crystallised. Cerium nitrate was precipitated in the 
nitric acid solution. Iron was preciritated in the solution as the 
basic acetate, and again barium silicate by addition of barium 
nitrate and sulphuric acid. Digestion of the solution with animal 
charcoal, excepting one case which could not be repeated, resulted in no 
radium-D. The active metallic lead was distilled 
at 600—700°, but the portion volatilising was not permanently active. 
Niwsibly a concentration in the non-volatile part might be effected in 
this way A few per cent, of zinc was added to the lead and distilled 
ott at about 1250°, and the distillate possessed a constant activity 
a little greater ^ the initial substance. A triple alloy of zinc and 
61 vOT formed with the lead contained only polonium. No successful 
metnoa of concentration was found. . y g 


Occurrence of Free Electrons in Chemically Inert Gas 

1910 lAysHal. G. 

Measurements of the velocity of the negat 
free eLt “““ t? Pure argon and nitrogen indicate the presence 
inert st quantities of oxygen are mixed with th, 

gases, the mobility of the negative ions is reduced to about 1% 
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its TAlue in tEe pure gaaea. The addition of olilorine, water or nitric 
oxide causes a similar reduction in the ionic mobility, and it is 
supposed that these substances combine with the free electrons and 
thus yield negative ions which are much 1^ mobile than the free 
electrons. t M. B. 

Decomposition of Water Vapour by the Silent Electrical 
Discharge. MiroslawKernbaum (fiompL «wd., 1910, 151, 319—322 
Compare Abstr., 1909, ir, 364, 714, 717). — A brush discharge was 
made to play in an atmosphere of water vapour free from air 
Hydrogen and hydrogen peroxide were produced, probably in accord- 
ance with the equation 2 H 2 O HjO, + Hj. The amount of hydroffen 
obtained depends largely on the condition of the platinum electrode a 
new point giving 2'4% in the -first experiment, 0‘8% in a second, and 
practically none in a third. The results are analogous with those 
obtained in the action of ultra-violet light and the jg-rays of radium on 
water, and appear to he due to ionisation produced by cathode 
radiation. W. 0. W. 

Conduction of Electricity in Crystals at High Tempera- 
tures. CoRNEUO Doelter (MoYuiUh.^ 1910, 31, 493—555. Compare 
Abstr., 1906, ii, 665 ; 1908, ii, 178, 839 j Kcenigsberger, Abstr,, 1809, 
ii, 289).— Electrolytic as well as metallic conduction can occur in 
crystals The eonductivity temperatnre curves are not sufhcient to 
distinguish between the two types of conductivity; determinations of 
polariss4iion are essential. As a result of examination of these two 
properties, substances are divided into three classes : 1. Crystals which 
give no polarisation and in which the conductivity increases with the 
temperatnre. To this group belong rutile, tinstone, chrysoberyl, and 
probably wolframite. 2. Substances which show slight polarising 
effects at very high temperatures ; for example, adularia and albite. 
3. Crystals which show appreciable polarisatiou at higb.tempei-atures; 
for example, sapphire, barytes, ^paz. In these cases the conductivity 
diminishes as the temperature nses. 

The most trustworthy conclusions can be drawn by determining 
both resistance and pol^sation at temperatures until the mass Is 
quite molten. * 

In the case of silicates, the polarisation Is small even in the fused 
state (for example, only a few tenths of a volt), and this is accom- 
panied by a high resistance which is attributed to the high viscosity 
rather than to low dissociation. The conductivity becomes greater at 
temperatures much above the melting point. The conductivity of 
albite, in spite of its high viscosity, is some ten times as large as 
that of labradorite at a temperature of 1200 — 1300®. The ratio oF con- 
ductivities of albite solid at 1000° and albite liquid at 1250® is l; -i 
and the curve, using the Kohlrausch-Arrhenius method, for the 
transition solid to liquid is a straight line. , . 

Electron conductivity is possible in the liquid state, and probaby 
many sulphides, sulphonic acids, and antimonite behave in this way. 

Difidcultiesara met with in the case of quartz; many specimena s o''' 
hig^ conductivities, but this is due to secondary causes, as in sow 
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cases ifc has been found possible to obtain a metal (sodium^ by 

electrolysis. ... , . , 

The following division of crystals is given : A. Those which exhibit 
metallic conductivity at all temperatures without electrolytic con- 
ductivity^Iead sulphide, antimony sulphide, ilmenite, pyrites, and 
magnetite. 

B. Crystals which are insulators at the ordinary temperature, 
bub which exhibit metallic conductivity at rather higher temperatures ; 
for example, zinc blende, molybdenum sulphide, pyrites, antimony 
pyriteSjT fahlore. C. Crystals, such as tinstone and chrysoberyl, in 
which polarisation has not been definitely determined, but which 
probably exhibit both metallic and electrolytic conductivity. L. 
Crystals which are insulators at the ordinary temperature, but are 
conductors at high temperatures and show appreciable polarisation; 
for example, metallic chlorides and iodides, barium sulphate, sapphire, 
and silicates. 

The transition from the amorphous to the crystalline state is 
usually accompanied by a break in the temperature conductivity 
curve. 

Id the case of polymorphous substances, the form which is the 
more stable at high temperatures has the greater conductivity. 

J. J. S. 


Abnormal Action of the Gas Electrode in the Determina- 
tion of the Concentration of Hydrogen Ions by Electric 
Measurement. J. B. Enklaab ifihtm. Weekblad, 1910, 7,733 — 735). 
—The results obtained when the concentration of the hydrogen ions in 
a solution of chloral hydrate containing a neutral salt is determined 
are abnormal, and comparable with those furnished by a strong mineral 
acid. The author attributes this abnormality to displacement of 
chlorine by hydrogen, with formation of acetaldehyde and hydrochloric 
acid, A. J. W. 


Hydrolysis of Iodine and of Bromine. William C. Bbay 
(/. Amer. Chem, 1910, 32, 932 — 938). — The work described in 
this paper was carried out in order to ascertain the cause of the con- 
ductivity of aqueous solutions of iodine. From calculations based on 
Sammet’s determinations of the equilibrium constants (Abstr., 1906, 
ii, 153), the conclusion was drawn that both the following reactions must 
be considered: (1) T 2 + H20 = H+ + I- +III0, and (2) .Slg+SHgO- 
GH^+SI' + IOj '. It was expected that the conductivity would at 
first rise rapidly in accordance with (1) and then continue to rise 
slowly in accordance with (2), and this has been confirmed. 

Determinations have been made of the solubility of iodine and 
bromine in water, and of the conductivity of the solutions at 25°. The 
results show that iodine is soluble bo the extent of 1’32 millimols. Ig 
per litre, and bromine to the extent of 0*21 mol. Br^ per litre. The 
hydrolysis constants : (H+)(I-)(HIO)/(l 2 ) and (H+)(Br-)(HBrO)/(Br 2 ) 
have been found to be 0*6 x 10”^* and 2’4 x 10~* respectively. 

E..G. 






and'IontSaiteii of Tri-iodide, and 

4ke Stttffibknm between lodin^- i^ae/snd t’olyiodides in 
Solution. Whuak 0. Bbat eufl’ G. M. J, MacKa? 
■(j:'A«ier7 Glum. See, 1910, 32, 914— 932)jaHl’hi8 inyestigatioti was 
c^ed out with the object of detemining the equiyalent conductivity 
of the tri-iodide ion, Ij", a knowledge of which is required in the study 
of the equilibrium between iodine, potassium iodide, and polyiodides in 
aqueous solution. The conductivities of ^tassium iodide solutions oE 
concentration between O'lS and 0*001Jir, end of the same solutions 
saturated with iodine have been determined at 25‘^. 

The results show that the degree of ionisation of potassium tri-iodide 
in dilute solutions is practically identical with that of potassium iodide 
up to a concentration, .o|^01di, and that the values of A, and A,, at 
25“ are 76-5 and 41 '0 respectively, that of potassium iodide being 
regarded as 74'8. Burgess and Chapman (Trans., 1904, 86, 1305) 
found by means of transference experiments that Ai 3 /Ai = 0'566, whence 
if Ai is taken as 76'5, A,, has the value 42-6. An intermediate value, 
41 -S, has therefore been adopted as the most probable value of A,,. It 
tiea also been found that in potaesinm iodide solutions saturated with 
iodiue the ratio (7,-/Ci3“i which, according to the law of mass action, 
should be a constant, decreases from MB to 0 99 between O DA and 
O'liV; the effect due to the presence of potassium iodide, whicB is 
known to occur in more concentrated solutions, is therefore apparent 
also in very dilifte solutions. 

An attempt has been made to determine the composition of concen- 
trated solutions of potassium iodide saturated with iodine. Ac exact 
solution of the problem is not possible, but it appears that the ratio 
of "activity’’ (lewis, Abstr., 1908, ii, 16) to concentration for the 
iodide ion is nearly independent of the concentration, that this ratio 
for the tri-iodide ion decreases rapidly in concentrated solution.!, and 
that higher polyiodide ions show this abnormality in a still higher 
degree. In a iV-solution of potassium iodide, saturated with iodine, 
the concentration of KIj is calculated to Be about 0 08 molal if this is 
the only higher polyicdide present. G. 


Conductivity of Some Concentrated Aqueous Solutions at 
Zero. W. H. Sloan (J. Amer, Chtm. See., 1910, ”32, 946 — 949).— On 
determining the conductivity of concentrated aqueous solutions ol 
potassium iodide at 0“, unexpected values were obtained. These results 
have been confirmed, and the conductivities of concentrated solutions 
<4 potassium, bromide, sodium nitrate, ammonium nitrate, silver 
nitrate, and cupric nitrate have also been determined. The results 
are tabulated and ploM as curves. 

The values obtained with potassium iodide differ from those found 
by Jones and Douglas (Abstr., 1902, ii, 69), but the type of curve 
agrees closely with that of Kahlenberg (Abstr., 1901, ii, 
values resemble in some respects 'those obtained for certain 
methylamine and liquid ammonia (Franklin and Gibbs, Abstr., , 
ii, 840 ; Ftwiklin, Abstr., 1909, ii, 967). , , 

The conductivity of the potassium bromide solutions resembles m 
of 'tl)e potassium iodide eolutiotyi, but the solubility e* 
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former salt exoluded ffie ppfflibUity .Of examining very conientiated 
solritions. Tile other wta did not give any exceptional values except 
in the cak Of nuprio nitrate, in which the specific conductivity 
increased up to a cerfain^int with the dilation and then diminished. 

E. G. 

Conduotivitsignd Dissociation of Organic Acids in Aqueous 
Solution at Dmerent Ifemperatures. Qxoege E, White and 
Haeet 0. JOhes (Amer.\Chm. J., 1910, 44, 159— 199).— In a pre- 
liminary paper (this vol., ii, 13), an account was given of the conduo- 
tivity of eeverai organic acids at temperatures between 0° and 35°. 
The work has now been extended to many other acids, and complete 
data are given for the conductivity and dissociation all the axuds 
examined. The conclusions arrived at previously are confirmed. 

it is nob possible to make any general statement with regard to the 
change in dissociation of the organic acids with change of temperature. 
With many of the acids, namely, acetic, propionic, phenylaoetic, 
hippurie, malonic, maleic, fumaric, erotonic, benzoic, m-toluic, cinnamic, 
salicylic, and m-hydroxybenzoic acids, a maximum dissociation occurs 
between 25° and 35°. With other acids, namely, succinic, itaconjc, 
racemic, methylsuccinic, citric, p-hydroxybenzoic, gallic, aniline-m- and 
•p-snl' honic, and o- and p-aminobenzoic acids, the dissociation increases 
from 0° to 36° without a maximum, but several of these give indica- 
tions that a maximum would appear at a slightly higher temperatulB. 
The dissociation of n- and iso-butyric, mandelic, citraconic, mesaconic, 
o-toluic, and o-phthalic acids decreases regularly with rise of tempera- 
ture from 0°. It is therefore obvious that isomeric acids do not behave 
similarly with respect to change in dissociation. The migration 
velocities of isomeric ions are identical. The dissociation of thn 
organic acids in relation to temperature is not in accord with the 
hypothesis of Thomson and Nemst, which connects dissociating power 
and dielectric constants, and, since maxima in dissociation occur with 
many of the acids, it is evident that some other force or forces must 
be exerted in such cases. E. G. 

Electrical Besiatanoe of the Alkali Metals. L. Hacksfill 
(Comp, rend., 1910, 151, 305 — 308). — The specific resistances of 
sodium, potassium, rubidium, and csesium at different temperatures are 
recorded, and the results, except in the case of sodium, shown to he 
considerably lower than those obtained by Quntz and Broniewski 
(Abstr., 1909, ii, 113). The determinations were made in tubes com- 
pletely filled with the metal in order to avoid the presence of the inert 
gases employed by Guntz ai)^ Broniewski. W. 0. W. 

Simple Relation between the Size of the Atbma of Metals 
and the Temperature-coefficient of the Resistance. Feahz 
SmiHTz (Ann. Physik, 1910, [iv], B3, 436— 440).— It is shown that 
for (^rtain series of metals the cube-root of the atomic volume is pro- 
portional to the temperature-coefficient of the electrical resistance 
etwwu 18° and 100°. Palladium, platinum, aluminium, silver, gold, 
cadmium, and tin form such a series, and the data for zinc, lithium, 
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anAmereury.indieite that the proportionality fafitor has approximate! 
the same value as for the metals of this series. The proportionali/ 
factor is, however, to some extent dependent on the atomic volume of 
the metal, being greater for melals of atomio^volume less than 8 9 and 
smaller when the atomic volume exceeds 18 Si. This variation is con 
sidered with reference to the data for lead, bismuth, thallium, sodium 
potassium, copper, iron, nickel, glucinnm, and csesiuig^ H. M. D ’ 


Hydration and Molecular Heat of Ions in Very Dilute 
Aqueous Solutions. Gustav Mix (Ann. Physik, 1910, [iv]| 33 
381 — 399). — A theoretical paper in which the equilibrium between 
the undiseociated molecules and the ipns of an electrolyte is examined 
from a kincticqwint of view. The free ions are supposed to underoo 
hydration in stages, and this process requires a certain time which °is 
comparable with the average period during which the ions exist as 
such in the aqueous solution before re-combination takes place. Since 
the average life of the ions diminishes as the concentration of the 
electrolyte increa.se 8 , it follows that the ions are less hydrated in con- 
centrated than in dilute solutions. In very dilute solutions the 
average hydration of the ions reaches a constant maximum value, and 
it is shown that for such eolutions the rate of re-combinaiion of the 
ions can be calculated by means of Langevin's formula. , 

The free energy of the ionisation process and the coeiheient of 
ionisation are sl^own to be dependent on the degree of hydration, and 
these relationships are considered with reference to experimental data 
for solutions of potassium chloride and acetic acid. H. M. D. 


Chemioal Actions and Ionisation. G. Reboul (Compi. mi., 
1910, 161, 311 — 312. Compara Abetr., 1909, ii, 718; Broglie and 
Brizard, Abstr., !1909, ii, 535, 637). — The author has repeated the 
experiments on the oxidation of sodium and the interaction of am- 
monia and hydrogen chloride, recently called into question by Broglie 
and Brizard (this vol., ii, 11), and maintains the accuracy of his 
observations. When nitric oxide and oxygen are allowed to combice 
in the apparatus alre.ady described, no electrical charge is developed 
if the apparatus is constructed of platinum, whereas when it is made 
of copper or brass, a charge is produced, probably through tlie action 
of the gas on the electrodes. W. 0, W. 

Electro-capillary Phenomena with Fused Balts. G. vo 
Hevesy and RicnsaD Lorenz (Zeitsch. physikal. Ckem., 1919, 74 
443 — 465), — ^Tho arrangement of the apparatus, which wa,s used fo 
temperaturea up to 800°, corre3poDded,^with that of tlie ordinar 
capillary electrometer ; the electrodes were of graphite, and the glas 
capUiarj was about 1 mm. in diameter and 10 cms. long. 

The eyslem made up of fused lead in contact with fused lead cblorid 
showed no electro-capillary phenomena. The following systems, how 
everj gave results closely resembling those obtained with the ordinar; 
mercury-sulphuric acid electrometer : Pb I KCl ; Pb j KI,KCI 
Pb I NaI,NaCl ; Sn | LiCI,KCI ; Hg | LiNOyKNOy The curve 
were of parabolic form in each case, but the relative extent of th 
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rising And falling branches yaricd considerably. The position of the 
maxima of the curves when lead was used with different electrolytes 
only varied between 1'36 and 1'44 volts, although the temperatures 
differed by as much as 200°. 

The sensitiveness of these electrometers is only about 1/1000 that 
of the ordinary capillary electrometer. The following systems; 
Hg I Balj in pyridine, and Hg | KCl in fused antimony trichloride, 
are of the same order of ^nsitiveuess as those made up with fused 
salts. 

The effect of the addition of lead chloride to fused potassium chloride 
in the system Hg | KOI has been measured, and from the results the 
equilibrium concentration of lead chloride in the system Pb + 2KC1 
PbCljd 2K has been calculated. 

The above results are shown to be qualitatively in complete accord 
with the accepted theory of electro-capillary phenomena 

G. S. 

Arc Characteristics in Gases and Vapours. Masamichi. 
Kimusa and Kiyoshi Yamamoto (Mm. Coll. Sci. Eng. Kyoto, 
1909—1910, 2, 47—58). — The connexion between the voltage, current, 
and the length of arc which could be maintained between a carbon 
catdiode and a water-cooled copper anode surrounded by various gases 
and v.ipours has been determined. The gases and vapours used were 
hydrogen, hydrogen mixed with benzene, metbyl alcohol, a mixture of 
methyl alcohol and ethyl alcohol (composition not state’d), ethyl alcohol, 
and air. For a given current and a given length of arc, the arc in 
an atmosphere of hydrogen, or of hydrogen mixed with benzene 
vapour, requires a larger voltage than in the case of the other vapours 
and of air. The gases and vapours mentioned above are arranged in 
the order of their relative efficiency for the production of undamped 
electrical oscillations. T. S. P. 

Compressibilities of Helium and Neon. Frank P. Boat (TVons. 
Faraday Soc., 1910, 6, 19 — 25). — ^The apparatus described by Gray 
and Burt (Trans., 1910, 95, 1659) has been used to obtain the pressure- 
volume isothermals of helium and neon at 0“ 

In the case of helium, is constant from 838 mm. to 147 mm. 
pressure. With neon the value of po varies from 58'944 at 860 mm. 
to 58'886 at 144 mm, A tendency in the values at low pressures to be 
abnormally high with both gases is attributed to a constant error in 
the apparatus. 

A straight line isothermal could be drawn between the twenty-one 
values of pv for neon obtained by smoothing the experimental values. 
The compressibility coefficient of neon between 0 and 1 atm. pressure 
IS +0'00105, that is, neon, like hydrogen, is an ultraperfect gas. The 
compressibility coefficient of helium between the limits of pressure 
studied is zero. Helium behaves like a gas with a much higher critical 
temperature than it really possesses. R. J. 0. 

CompreaeibiUty Coeflacients of Liquids. W. A. Suchodski 
[EmtiA. phytOtal. Chm., 1910, 74, 257— 276). -A modiBed form of 
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tfe ©erated'E^tgen wmpresaibility ftppajatna^ib demgned that it can 
conveniently be kept at any deat^ed constant tonperature, is described. 
With this apparatus the compressibilities, ft at compMatively lo^v 
pzeesntes of a number of pure lit^uids at temperatures ih the neigh- 
, bourhood of 35*^, and (in some cases) 100° have been , determined. 
^Tbe values of x 10*, corrected for the compression of the glass, are as 
'fbUov^s: Ethyl bromide, 113*4 at 13*7°, 138’4 at 35°; ethyl ether 
163-0 at 12-2°, . 206*9 at 34*8°; amylej||, 170'? at 16'7° 209*2 at 
34-7°; benzene, 86*8 at 12*9°, 100*8 a04*9°, and 189*8 at 99'9°- 
fluorobenzeoe, 87*7 at 13*9°, 102*6 at 35*3°, and 189*8 at 99*7°' 
chlorobenzene, 67*1 at 13-3° 77*0 at 35*4° and 127*4 at 100 4“ 

The formula =0*0006177', in which the symbols have the usual 
significance and apply for the boiiuig point in each case, is deducted 
by means of certain approximations from van der Waals’ equation, und 
admits of the caksulation of at the boiling point of the liquid ia 
question, both from density, determinations and from the volume 
measurements of Kopp. It is shown that the observed aod calculated 
values of ^ for non-associated liquids are in fair agreement. G. S. 

Thermal Expansion of Metals. Eduaed GeOnbises {Ann, Thjsik.^ 
1910, [iv], 33, 33—64. ■ Compare Abstr., 1908, ii, 563).— The depend- 
ence of the thermal expansion of various metals on the tempeiature 
has been examined. The data of previous observers were made use 
of in the case of platinum, palladium, copper, silver, aluminium, iron, 
nickel, and iridium. For magnesium, zinc, cadmium, Mitimony, iridium, 
gold, lead, and bismuth, new measurements of the linear eipansion 
between -183° and +100° have been made. It is found that the 
observed expansion is, in general, in close agreement with that required 
by Thiesen’s exponential formula, J^nd thia 

agreement is particularly good at low temperatures. 2itic, cadmium, 
and tin are, however, exceptions, and the abnormal behaviour in these 
cases is supposed to be due to discontinuous changes in the structure 
of the metals. 

The experimental data do not indicate whether the above formula 
can be employed for extrapolation to temperatures in the neighbour- 
hood of absolute zero. They show, however, that the exponent e is a 
periodic function of the atomic weight of the metal, and that ita 
maximum values are reached when the atomic volumes aro at t eir 
respective minima. ii. i • 


Influence of Temperature and Preesnre on the OoefBcient of 
Bxpaneion and the Speoiflo Heat of Metals, Eduard Gm se» 
(Ann. Phmk, 1910, [iv], 33, S6-78. Compare previous abstract).- 
From a comparison of the mean coefficients of expansion and the m 
specific heats of the metals enumerated in the previous paper loi* 


two temperature intervals - 190° to 17° and 17° to 100 , the mi 
finds that the inSuence of temperature is the same in the twu cas ^ 
Witiih^ the limits of, experimental error the ratio of the expaus 
eOifiSci^t to the specific heat is independent of the temperature 
ftdlpws from this that the variation of the specific heat wi 
• twriri™*'®® ^ represenled by Thiesen’s exponential formu .i. 
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From meaBuremontS of tbs compressibility of aluminium, iron, 
copper, silver, and platinum at different temperatures, it is found that 
the relative changes of the density and of the specific heat, which are 
brought about by a give# change of pressure, are of the same order of 
magnitude. H. M, D, 

Use of Cooling Ourvjs in Determining the Oryoewopie 
Point of Solution. M. Moolis (X Chim. Phys., 1910, 8, 321—330). 
_When a dilute solution, losing heat energy at a constant rate by 
cooling, becomes supercooled, the separation of a particle of solid 
causes an abrupt rise in temperature to the freezing point. Since, 
however, a certain amount of solid is deposited in this process, the 
temperature observed is rather lower than the true freezing point of 
the original solution. The cooling curve presents a rapid fall during 
the liquid phase, a sudden rise to a maximum from the super- 
solubility point, followed by a gradual fall during separation of the 
solid. When the last part of the curve is extrapolated to cut the first 
part, the true freezing point is found. The experimental maximum is 
not sharply defined, owing to lag in the thermometer readings, but 
this lag does not affect the accuracy of the freezing-point values. 

C9oling.curve determinations of molecular weight have been made 
with carbamide, sugar, and resorcinol in water, naphthalene in benzene, 
and water in acetic acid. . B. J. C. 

Impossibility of Superheating a Solid. A. Bekthocd (X. Chim. 
Pkys,, 1910, 8, 337 — 339). — It is possible to supercool a clear liquid 
because the very minute crystal nuclei which tend to form possess 
a surface energy greater than massive crystals and redissolve. If 
a drop of the liquid phase is placed on a solid at its melting point, 
') wets the surface and tends to spread as far as possible over it. 
fence the solid has its surface energy diminished by contact with its 
quid, and is thereby predisposed to melt rather than become super- 
eated. Superheating would only be possible with a solid which on 
lelting gave a liquid which did not wet its surface. 

Sodium chloride hydrate, NaCl,2H20, which usually decomposes at 
- 12°, was heatfid to -f 15° by Frankenheim (1861), but this is a case 
f arrested decomposition, as the true melting point of the hydrate is 
irobably + 16° or above. ' E, J, C. 

Freezing-point Carves of Gaseous Mixtures : dompqunds 
)f Methyl Ether and Methyl Alcohol with -Ammonfiti' TJSoaGES 
knuE and F. Lotus Peeeot (Compt. reiid., 1910, 151, 

.'ompare Abstr., 1909, ii, 646). — The freezing-point curvo fe the 
ystem methyl alcohol-ammonia shows a well-defined maximum eorre- 
pouding with the compound MeOll,NHs. The curve tor mixtures 
laying 80—95% of alcohol could not be investigated, owing to the 
ixisteuce of uncrystallisable glasses. The curve for methyl ether- 
immonia has a maximuna corresponding with the formuhi OMe^NII., 
)ut this is not well defined owing to dissociation, W. 0. W.. 

VOL xovili. ii, - 
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Application of Thermal Analyete to Several Binary Oreani 
Systems. Dsmetbius E. Tsakaioios and Phiuppb A. Gdye (/ %■ 
Phyt., 1910, 8, 340—357. Compare Wroczynski and Ouye, this * 
ii, 699).— The liquidus curves of the following mixtures are nonnil and 
show no sign of additive compounds: phenol + benzene, benzene + 
thioplien, nitrobenzene + ethyl ether, aniline + chloroform. Benzene anj 
thiophen form no eutectic, the freezing-point curve being characteristic of 
isomorphous mixtures. Freezing-point determinations were not possible 
■with mixtures of phenol and benzoyl chloride, owing to the production 
of hydrogen chloride even at low temperatures. For a similar reason 
mixtures of bromine witli benzene could not be studied. 

Trichloroacetic acid with ethyl ether and acetone with chloroform 
give mixtures so viscous that freezing-point determinations are 
impracticable. The system acetone -H chloroform in the presence of 
potassium hydroxide gives an additive product melting at 97°, namely, 
CMe 5 'OH,CCl 5 . On mixing the components without alkali an 
appreciable amount of heat is liberated. This evidence and also the 
high viscosity point to the formation of an additive compound 
(comp.are Tsakalotos, Abstr., 1908, ii, 260). 

The high viscosity of ethyl ether with trichloroacetic acid is held to 
indicate the formation of an additive compound in which the ether 
functions as a basic substance. The mixture with 69% of acid sets to 
an isotropic mass at -60°. Mixtures of aniline and ethyl acetate 
behave in a similar way (ohis vol., ii, 699), 

_ The authors have determined the freezing-point of purified ethyl 
ether to bo -112'1°, a value in agreement with that given by 
Ladenburg and Kriigel ( — 112-6°), but not with that of Olszewski 
( - 117-4°) or Gutlmann ( - 117-6°). 11 J. C. 

Cryoscopy of the Naphtbylamines and their Additive 
Compounds. Abel Buouet {Compt. rend., 1910, 151, 312-313),- 
The freezing-point curve for mixtures of chloro-2 : 4-diDitrobeDzeDe 
shows two minima and a single maximum, the latter corresponding 
with the existence of the hydrochloride of 2 : 4-dinitrophenyl-a-Mphthyl- 
amine. This has also been obtained in large, garnet-red crystals, 
m, p. 69°, by mixing the constituents in anhydrou-s solvents. The 
hydrochloride of 2 ; 4-dinitrophenyl /3-naphtbylamine ’has m. p. 65°. 
Mixtures of these salts with naphthalene give freezing-point curves 
having minima at 51-5“ and 73“ respectively. ni-Diniti-obenzene gives 
W-shaped curves with o- and )3-naphtbylsmine, and ia each case 
garnet-red cry^als of additive compounds were isolated, having m. p. 
60— 63“ and respectively. AV. 0. tV'. 

Thermodynamio Calculation of the Vapour Pressure of 
Water and Ice. AValtueb Nebnst {Per. Dent, physihd. (Its., 1910, 
12^ 665 — 671), — The value recently obtained by Scheel and Heuse 
(Ann. Physik, 1910, [iv], 31, 716) for the vapour pressure of water at 
60° has been employed to recalculate the constants in the thermo- 
dynamic equation for the vapour pressure of water. Tlie v.ipoot- 
pressure values calculated from the new equation are in 
coiqplete agreement with ths measured values for, tompsrai”'* 
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between (P end 50 ° ; considembly greater differences are found between 

60° and 100°. 

The recent determinations of the specific heat of ice between •> 10^ 
and -200° are also utilised in the determination of the constants 
involved in the thermodynamic equation for the vapour pressure of ice. 
Calculated and observed pressures are shown to be in satisfactory 

H. M.D. 


Relations between tbe Properties of Liquids at the Boiling 
Point. Dak Tyher (Fhil. Mag., 1910, [vij, 20, 522-533).— An 
empirical relationship connectiDg the latent heat of vaporisation 
and the molecular volume of a liquid .at its boiling point has been 
found to hold for a lar^ number of organic compounds. This is 
expressed by L.U^KyV, in which L is tbe latent heat, M the 
molecular weight, V tbe molecular volume, and K a constant. By 
taking .^=1583, it is shown that the calculated heats of vaporisation 
are in good agreement with those found by experiment. The only 
classes of substances which do not seem to conform to this relationship 
are the aliphatic hydrocarbons and ethers, and also associated liquids. 
For associated liquids which do not dissociate on vaporisation the 
calculated latent heats are greater than the observed values. On the 
other .and, for associated liquids which dissociate on vaporisation, the 
calculated heat values are greater or smaller than those found by 
experiment according to the magnitude o! the heat of dissociation. 

By combining the above relationship with Trouton’s rule, tbe 
molecular volume and the boiling temperature are shown to be 
connected by the equation T^K-^ For the various members of a 
homologous series, an approximately constant value of is obtained, 
but this value varies appreciably from one series to another. For 
aliphatic hydrocarbons and ethers, A'j = 68 ; for aliphatic chlorides and 
amines, iir^ = 70; for aliphatic e£H;ers and bromides, ^^=*74; for 
aliphatic iodides and aromatic hydrocarbons, 79, and for aromatic 
ethers, K-^ = 83. The relationship is also affected by molecular associa- 
tion, the value of being much greater for associated than for normal 
liquids. H. M. D. 

Determination of Boiling Point. I. Fall of Temperature 
in Vapours of High Molecular Complexity at Small Pressures. 
Christian J. Hansen {Zeitsck. phy$ik(d, Chem., 1910, 74, 65 — 114. 
Compare Abatr., 1909, ii, 212, 969). — An apparatus suitable for the 
investigation of the distillation of compounds of high boiling point 
under the pressure of their own vapour is figured and described in 
detail. The liquid to be distilled was heated electrically when neces- 
sary, and the distillation vessel provided with a jacketing arrangement, 
by means of which it could be heated from the outside to any desired 
temperature. One of the main objects of the investigation was to 
measure the variation of temperature along the column of vapour, 
^is was at first effected by thermometers placed at different levels in 
tbe tube, and in the final form of apparatus by a thermocouple which 
^ moved up and down in tbe vapour. 

Experiments, were made with palmitic, stearic, myriatic, and lautio 
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acids under tdie most varying conditions, And the results are described 
in detail-. Under certain conditions it makes "obmparntively litjij 
difierence whether the distillation flask is jacketed or not. The 
experiments with the thermocouple show clearly that the temperstnre 
graiially rises as the couple is progi^sively raised in the column of 
#apour. The effect of different degrees of internal heating is foU- 
discussed. It was found that there is a gteat tendency for the 
solutions to become superheated. Soma experiments were made with 
palmitic acid without internal heating, and in these experiments the 
difference in tefcperature between the upper and lower thermometers 
was remarkably constant, amounting to about 0'4° per cm. 

A method proposed by von Kechenberg, according to which the 
distilling flask is completely immersed in a bath, did not lead to 
satisfactory results. G. S, 

Heat of Formation of the Oxides of Cobalt and Nickel 
and the Heat of Combination of Aoidio Oxides -with Sodium 
Oxide. WiLiiAM G. Mixter (Amtr. J. Set., 1910, [iv], 30, 1S3— 20!, 
Compare this vol., ii, 585). — ^The quantities of heat liberated in the 
oxidation of cobalt, nickel, zinc, and manganese, and certain of the 
lower oxides of these metals, have been measured. From the e?y)eri- 
mental data the following thermal values are derived; Co+0= 
CoO (crystalline) +67'5 cal.; Co + O-CoO (amorphous) +50-5 cal; 
3Co+40=Co3t), + 193-4 cal.; Co+i!0 + NajO = NBjCo 03 + 100-2 cal; 
ZQ + O + Na,O“NajZnOj-h87'0 cal.; Mn + 3O + Ks 2 O = Na. 2 lMB 0 ,+ 
169 0 cal., and Mn0j + 0 +N<^ 0 =»NajMD 03 + 49-4 cal. The o.rida. 
tion of nickel by means of sodium peroxide is very incomplete, acd 
the thermal data are considered to be somewhat untrustworthy. The 
actual results seem to show, however, that the heat of formation oi 
the oxide is practically the same as in the case of cobalt; Si+0= 
NiO + 57-9 cal. U. II. D. 

Heat of Combustion of Some Hydronaphthalene Deriv- 
atives. Hemei Lkboox {Compt. rend., 1910, 151, 384~38").— The 
following results have beeo obtained for the heats of combustion 
of liquid naphthalene and its products of hydrogenation ; naphthalene, 
- 19 Cal. (solid, - 14 6 Col.) ; dibydronaphthalene, - 35 Cal. ; tetra- 
hydronafiithalene, 4 Cal. ; hexahydronaphthalene, 6 Cal. ; octahjdro- 
naphthalene, 33 Cal., and naphthane, 61 Cal. These v.alnes are in 
accordance with the facts already known in connexion with the 
hydrogenation of naphthalene, and in the author’s opinion are best 
explained by Bamberger’s formula for this hydrocarbon.^^ ^ 

Heat of Hydration. III. Wiliem P. Joeissen [Chem. IWW 
1910, 7, 761—768. Compare this vol., ii, 269).— An application ol » 
author’s method of determiniog heat of hydration to zinc ’ 
manganese sulphate, magnesium sulphate, sodium phosphate, so m 
carbonate; and strontium chloride, and a comparison ° ^ 

obtained with those given by Thomeen ' 
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Variations of the Physical Properties of Metallic Alloys 
Subjected to Jiechanicsl and Thermal Action. I. Specific 
Gravity. E.»PA!(Km 1910, 40, i, 431— 433).— The 

eiperiments were earned out with coinage bronze (about 4% tin) and 
silver (16-5% copper), and they show that a marked increase in 
specific gravity is produced by hammering, the increase being 
maintained or, rather, increased after a subsequent annealing. 
Bronze of D 8-76965 after being annealed and hammered (alternately) 
three times, and coined, had D 8-94623. Coinage silver of D 9-99932 
had D 10-21636 after a similar treatment. R, V. S. 


The Rectilinear Diameter for Oxygen. Emile Mathias and 
Hhke KAMEaLiNGn Onnes (Compt. rend., 1910, 151, 474—475. 
Compare this vol., ii, 771). — This paper contains the summarised 
numerical results of the determinations outlined in a previous 
communication. It is shown that the diametral line for oxygen is very 
nearly rectilinear. The densities of liquid oxygen at low temperatures 
are not in agreement with those of Dewar (1893) or of Baly and 
IJonnan (Trans., 1902, 81, 911). W. 0. W, 


Nature of the Transition Layer between Two Adjacent 
Phases. William C. McO. Lewis (Phil. Mag., 1910, [vi], 20, 
502— i^ll), — The values obtained for the internal pressure of a 
liquid differ coutiderably according to whether these. are calculated 
from van der Waals’ equation or from the work required to remove 
unit volume from the surface layer of the liquid outside the range of 
molecular attraction. This divergence is supposed to be due to the 
average density in the surface layer being greater than the ordinary 
hulk density. 

From Bakker's equation for the latent heat of vaporisation, the 
relationship A,-=oyV( is deduced, in which A; is the internal heat of 
vaporisation, a the van der WaaJs’ constant, and v, the average 
volume of one gram of the substance in the surface layer. From this 
relationship the average surface densities of sixteen liquids are 
calculated for their respective boiling points. The values thus 
obtained are approximately 2-5 times the bulk densities of the 
liquids. 

In the case of water, the surface density has been calculated for 
temperatures between 0° and 100“ As the temperature rises the 
densities converge somewhat, the ratio falling from 2-189 at 3-6“ to 
4-0-3 at 100“. The temperature variations of the internal pressure, 
Do^ m the bulk and in the surface layer, are also tabulated. . 

the change in the density of water, which is involved in its 
transition from the bulk of the liquid to the surface layer, is 
ccomp,ani^ by a heat effect which is calculated to be 0-0034 m 1. per 
unit area of surface. This is of the same order as the heat effect found 
y Jrarks on moistening powders witlf water, H. M. D. 


Tempsrature of Visoositias of Gases of the 

181-?92^”?w -fioy. Soc., 1910,-1, 84, 

Compare this vol., u, 409), — In comparing gaseous 
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viscosities at 100° with those at room temperature, a correctioQ 
(1 - 2y6) is necessary, where y is the coefficient of linear expansion 
of the glass capillary tube, and ^ the temperature interval The 
correction due to alteration of the mean free path of the molecules is 
negligible, but a small unknown error is introduced by the alteration 
in surface tension of the mercury pellet which constitutes the driving 
pistOD. 

The viscosity of air and the argon gases increases by about 20—25% 
when the temperature is raised to 100°. Assuming that the increase 
follows a linear law, = is the viscosity at tern- 

perature the values of the temperature-coefficient, )3 x 10% are; air, 
266 ; helium, 232 ; neon, 221 ; argon, 283 ; krypton, 308 ; xenon, 339! 
The actual viscosities at 0°, ij^xlO^ are: air, 1*879; neon, 2-9S] ; 
argon, 2*102; krypton, 2*334; xenon, 2-107. The temperature! 
coefficients of viscosity are not proportional to the viscosities, 

According to Sutherland the temperature-coefficient of gaseous 
viscosity is JT (1 + (7/T), where T is the absolute temperature aud 0 
a constant depending on the attraction between the molecules of the 
gas. The values of G calculated by the author are : air, 116 ; heliuu, 
70; neon, 56; argon, 142; krypton, 188; xenon, 252, Certain of 
these are in fair accord with values obtained by Rayleigh and by 
Scbult£e. A simple ratio, about 1*14, exists between C and*the 
critical temperature in the case of argon, krypton, xenon, nitrogen, 
oxygen, carbon* dioxide, ethylene, and nitrous oxide. With beliuin 
and hydrogen, the value of C is much higher than this relatioc 
indicates, although for a perfect gas C should be zero. 

The mutual attraction between the molecules, Cy which has the effect 
of making collisions more frequent may be expressed in terms of an 
increase in cross sectional area of the molecule, l:(l+677’). The 
author calculates the molecular volume and molecular density of the 
argon group relative to helium. The size and density of the atoms 
apparently increase with increase in atomic weight. K, J. 0. 

The Internal Friction of Albumin Solutions. W. Pauli and 
K. Waqneu {Bioch^m, Zeit$ch., 1910, 27, 296 — 303). — Tho internal 
friction of serum albumin solutions in the presence of varying quanti- 
ties of hydrochloric acid was determined, and found to attain a 
maximum when the latter was 0'02n and when the concentration of tbe 
protein was 1’7%. This shows a deviation fur the number obtained by 
Michaelis and Mostynski (this vol., ii, 592). The authors criticise the 
investigations of Michaelis on the determination of the isoelectric 
point of proteins, and maintain that the solutions employed were not 
sufficiently pure, that the globulins had boon separated by half- 
saturation with ammonium sulphate, and that the solution oontaining 
the albumin had not been dialysed for a sufficient length of time, an 
contained a certain amount of combined ammonia, sliowiug tier® 
fore the isoelectric point in thd presence of a higher concentration 
of acid. * 

Anomalous Adsorption. Wilhelm Biltz and Hans Steiass 
(Zdlsch. Chtm. Ini. KoUoido, 1910, 7, 113-122).-lt is found 
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the adsorption of night-blue by cotton wool increases at first with the 
concentration of the solution and then decreases in more highly 
concentrated solutions of the colouring matter. This behaviour is 
not in accordance with the exponential adsorption formula, and is 
regarded as an example of anomalous adsorption. The relationships 
are essentially the same whether technical or dialysed night-blue is 
used in the experiments j they are qualitatively tho same whether the 
absolution takes place at the ordinary temperature or in boiling 
solutions. Similar effects have also been observed in the adsorption 
of night-blue by aninoat charcoal and of victoria-blue and Congo-red 
by cotton wool, and it is pointed out that like deviations from the 
exponential formula have also been found in the adsorption of copper 
sulphate by clay and of agglutinin by bacteria. 

In the case of night-blue, victoria-blue, and copper sulphate, the 
observed effects are supposed to be due to hydrolysis of the substance 
in solution, the hydrolysed base being adsorbed. The relatively large 
amount of adsorption in dilute solution is attributed to the increased 
hydrolysis, and the effect of temperature in reducing the degree of 
abnormality is shown to be consistent with this hypothesis. Observa- 
tious relating to the adsorption of benzopurpurine, alizarincyanine 
greeu-G extra, and acid-aiizarin-blue are also recorded which show 
thatf in these cases the adsorption is more or less normal. 

H. M. D, 


Thermal Dissooiation of Calcium Carbonate. JonN Johnston 
(/. Amer. Chem. Soe., 1910, 32, 938— 946).— The work of previous 
authors on the equilibrium pressure of the reaction CaCO, n CaO -(- CO„ 
has been rendered somewhat inaccurate by a lack of definiteness- in 
the temperature of the reacting system. In the present investigation 
this error has been obviated by using a very small quantity (O'l gram) 
of material, so that the extreme variation throughout the charge did 
oot exceed 2°. The apparatus employed and the mode of determining 
the temperature are described. 

The rdsults of four series of measurements are expressed by the 

equation logp =(- 9310 / 70-1 M log 2 '- 0 - 00122 '.f 8 - 882 , where p is 
the equilibrium pressure in mm. of mercury at the absolute tempera- 
ture T This equation represents the results much better than 
Riesenfeld’s formula (this vol., ii, 126). (}_ 


Thermodynamics of the Capillary Layer of a Pure Sub- 
stance between the Homogeneous Liquid and Vapour 
hii BAKiiEtt {ZtitKh. pkj/sikal. Chem.; 1910, 73, 

b41--666. Compare Abstr., 1907, ii, 434).— A mathematical paper. 

quations are deduced which give the relationships between the 
maerent factors determining the nature of the capillary layer separating 
0 vapour and liquid phases of a pure substance for different degrees 
h expression is deduced for the internal 

f operation, and it is shown that when the capillary layer 
wellhr^^^n*'‘‘*“’ infinite radius) the expression reduces^to Le 

mean thirk^^ u "“f Another equation gives the 

thickness of a cylindrical capillary layer in terms of the curvature, 
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sarfsce tendon, and other fectors ooncern^, and it ia shown that when 
the radios o( the layer is in 0 nite, liquid and Tapour contribute to the 
capillary layer in quantities proportional to thdr densities. 
the law of Cailletetand Mathias (law of the rectilinear diameter) lioUg 
the mean thickness of a flat capillary layer is a diminishing 
function of the temperature. G. S 

Surface Tensions of Some Unsaturated Organic Com- 
pounds. Fsedkrick H. Getman (dmer. Chem. J,, I 910 , 44 
146 — 168). — On account of the value of surface-tension measurements 
for the dfrtermination of molecular complexity, the author is carrying 
out a ^stematic investigation of the surface tension of a series ol 
closely related unsaturated organic compounds. The present paper 
deals with mesityl oxide, ; 8 -dimethylacrylic acid, etyryl methyl ketone 
styryl ethyl ketone, and benxylidenepinacolin. The measurements 
were made by the capillary method, the apparatus employed being 
a modiflcation of that used by Przylnska (this vol., i, 106). 

The results are arranged in tables, which record the observed 
capillary elevation, the density, the surface tension, and the coefficients 
of variation of molecular surface tension at various temperatures. 
Curves have been constructed in which the surface tensions are 
plotted as ordinates and the temperatnres as abscissm. All ithB 
substances examined, except dimethylacrylic acid, have been found to 
be non-associatqd. The values of n (the number of atoms in the 
molecule) obtained by this method agree closely with those calculated 
by means of Longinescu’s formula (Abstr., 1903, ii, 631) conektiug 
the number of atoms in the molecule of a substance with the absolute 
boiling or melting point and the density. The average values ol the 
coefficient k in Bamsay and Shields’ formula for the uon-associated 
compounds are in all cases greater than 2'13, the mean value 
assigned by Bamsay and Shields. The association of /3-diniethy|. 
acrylic acid decreases slowly with incieese of temperature. E, G. 

Studiee of the Processes Operative in Solutions. XI. The 
Dieplscement of Salts from Solution by Various Precipi- 
tante. Hekbt E. Aeustbono and J. Vaeoas Etee {Proe. Roy. &<c., 
1910, A, 84, 123—136. Compare Abstr., 1907, ii, 848).-Previons 
measurements of the precipitating influence of ethyl alcohol and 
hydrogen chloride on various salts have been repated, and the study 
has been extended to methyl and propyl alcohols, dextrose, etc. The 
new determinations made at 26° and 0 ° reveal small errors in the 
previous work, but do not affect the general conclusions. 

Particular care was taken to obtain pure salts, which were centri- 
fugalised to remove occluded mother liquors, and graded to obtam 
particles of uniform size and remove fine powder. Slight differences m 
solubility between different samples of the same gait render it necesssty 
to compare each solubility in presence of a precipitant with the 01 iginal 
solubility of the same sample of salt. 

As before, the effect of precipitants is calculated as if it 
a simple dehydrating one and expressed as “ apparent molecu at 
hydration ” of the precipitant, The value obtained denotes the aiuouni 
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of water thrown out of action as solvent water without postulfting 
any particular mecbaniem by which ^ precipitant acta. 

The action of the non-electrolytes, methyl alcohol, ethyl alcohol, and 
nropyl alcohol, m exactly oomparahle with that of hydrogen chloride, 
albhough less intense. Of the three alcohols, methyl is the least 
and propyl the most Srctive precipitant. Of the chloride, ammonium 
chlonde is least and potassium chloride most affected. Sodium chloride 
occupies an .intermediate position, and exhibits the peculiarity that at 
0^ small amounts of precipitant produce less effect than at 25°. In 
all other cases the precipitants are more active at O’’ than at 25”. 
Although the superior effect produced by hydrogen chloride must be 
attributed to a direct dehydrating action, the precipitants do not act 
merely by attraeting water. Methyl alcohol, which ia the more 
soluble and presumably more hydrated, is not so active a precipitant 
as propyl alcohol. The effect of the precipitant is to increase the 
proportion of hydrone (HjO) and the other simpler molecules present 
in water, which in virtue of their tendency to polymerise and 
form water condition the dehydration of the bydrolated solute 
molecules. The greater effectiveness of the precipitant ^ 0° may be 
due to the greater complexity of the water, giving more opportunity 
for the precipitant to depolymerise it ; also to the larger proportion of 
complex, easily precipitated, salt molecules. 

Tbr reduction of molecular conductivity of the salts by the three 
alcohols is exactly parallel to the reduction in solubility. In all cases 
tbe effect is greater at 0® than at 25”. Increased solubility is noticed 
with potassium chloride in presence of potassium nitrate and 
potassium and sodium chlorides in presence of dextrose. In tbe latter 
case a compound of salt with sugar is held responsible, whereas in the 
former it is supposed that tbe nitrate has a depolymerising effect on 
the chloride. Potassium chloride acts as a precipitant of tbe nitrate. 
In general, the nitrates are more easily precipitated than chlorides, in 
accordance with the view that nitrates have less affinity for water than 
chlorides. 

The precipitation of salts from solution is mainly due to dehydration 
changes, conditioned not only by the direct removal of water from tbe 
solution by tbe precipitant, but also, in tbe case of neutral precipitants 
particularly, by the agency of tbe increased proportion of bydrone 
molecules produced in the water by the mechanical interpo^tion of the 
molecules of the precipitant. E. J. C. 

Is the Iron-Nickel Meteorite Stable or Metastable? W. 
Guertleb {Ztil»ch. jikysihal. Chem.^ 1910, 74, 428 — 442).-T'FraenkQl 
and Tammann (Abstr., 1909, li, 157) have brought forward evidence 
to show that meteoric iron-nickel is unstable, but the author attempts, 
to show from t^e available data that this is not the case. The different 
structure of the meteoric alloy is ascribed to the action of a for«» 
tending to draw similar constituents* together, corresponding with the 
tendency of small crystals in contact with a saturated solution to pass 
into larger crystals. It is shown that tbe formation of the characteristic 
meteoric structure can occur only at low temperatures, and as the 
“collective crystallisation” process is extremely slow under such con- 
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ditiofts, it can only be fairly complete when unlimited lime is available 
aa in the case of a meteorite. G, g. ’ 

Transformation of Amorphous into Crystalline Substanoea 
CoRNBLio Doiltee (ZtUtck. Ghem. Ind. Kolliide, 1910, 7, 86—92 
Compare this vol., ii, 636).— In reference to the view that the 
“ amorphous ” and crystalline forms of a substance are not essentially 
different, the author discusses the influence of the size of the particles 
on the physical properties. Experiments are described which show 
that slightly soluble mineral substances, which have been precipitated 
in “ amorphous ” form, can be readily converted into a definite crystal- 
line form by shaking with water for considerable periods of time. The 
same effect is produced without shaking if the amorphous substances 
are heated in contact with water at 60 — 70®. H. M. D. 


Crystallisation from A(Tueoua Solutions. IV. Kobeet Marc 
(Zeitsch. pkydkal. Glum., 1910, 73, 685—723, Compare Ahstr,, 1908, 
ii, 160 j 1909, ii, 798, 983).— Many of the experiments described in the 
previous papers have been repeated by more accurate methods, and the 
majority of the earlier results arc confirmed. The conductivity method 
of following the results has proved to be inaccurate, more paiticukily 
in the early stages of the reaction, and in the present series of 
experiments the concentrations have mostly been determined by direct 
analysis. 

The reaction is of the second order only up to 1 3® j above that tem- 
perature the speed of crystallisation is simply proportional to the 
supersaturation of the solution. 

Further evidence is adduced that the retarding effect of dyes is 
connected with adsorption. It is shown that the dyes retard crystiil- 
lisation proportionally to the extent to which they are ailsorbeil, and, 
further, they act by diminishing the active mass in the surface layer. 
In the presence of dyes, the solutions approach an apparent point o! 
equilibrium with the same velocity constant as they approach the true 
equilibrium point in the absence of dyes. 

The results are not sufficiently accurate to admit of the establish- 
ment of a relationship between concentration and amount adsorbed. 
The rate of crystallisation in the presence of dyes is also of the first 
order at relatively high temperatures. fr- 

Classifloation of Disperse Systems. P. P. vox Weibass 
(Ztiisch. Ghent. Ind. KoUoide, 1910, 7, 165-1 57).-A modificatmn 
of Ostwald’s 'classification of the various types of colloidal solntrons is 
suggested. 

Examples of Compound Disperse Systems, P. 
Weihabn (Zeitach. Ghent. Ind. Kolloide, 1910,, 7, 157 “ ™ 

concentrated solutions of the thiocyanates of the alkaline earth 
are mixed with a concentrated solution of mangaoese sulphate, 
alkaline earth sulphates are precipitated in a colloidal (ge a mo 
form having a cellular structure. If the ceafaining yessos 
rapidly cooled in liquid air, the intercellular solution soliiimes 
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clear glass, and the syatems thns obtained are regarded as examples of 
compound disperse systems. jj jj p, 

Theory of the Production and the Stability of Colloidal 
Solutions. I. P. P. VOS Weimahn (KoU. Chem. Beihefu, 1910, 1, 
396—422), — A theoretical paper in which the author disoussee the 
so-called dispersion and condensation methods for the production of 
colloidal solutions. Condensation methods are regarded as dependent 
on the retardation of crystallisation processes, and dispersion methods 
on the retardation of processes of solution. H. M. D. 

Coexistence of the Crystalline and Colloidal States. 
H. SCHADE {KoU. Chem. Beihefu, 1910, 1, 391— 395).— Microscopic 
observations show that the formation of crystals of cholesterol from 
an alcoholic solution is preceded by a separation of the substance in 
the form of liquid drops. Similar effects are found in the case of 
solutions in ethyl ether and in oils, and also when the pure molten 
substance is rapidly cooled. The freshly-formed, needle-shaped crystals 
are very plastic, but this plasticity diminishes with time. The plastic 
condition is supposed to be associated with the presence of a portion of 
the cholesteriu in the colloidal state, the colloidal form being gradually 
transformed into the crystalline modification. H, M. D. 

Moulding of Gels by Crystals. Raphael E, Lieseoang (Zeilsch. 
Chem. Ind. Kolloide, 1910, 7, 96 — 98). — Observations are recorded 
which show that the crystallisation of substances from jellies, in con- 
sequence of the removal of water, frequently leads to the formation of 
characteristic gelatin aggregations. H. M. D; 

Formation of Concretious in the Process of the Separation 
of Emulsion Colloids. H. Scuade {KM. Chem. Beihefu, 1910, 1, 
375—390), — The author discusses the part played by colloids in the 
formation of the special structures which are found in gall-stones, 
pearls, an'd hail-stones. H. M. D. 

Influence of the Degree of Dispersion on the Stahility of 
Chemical Compounds and the Decomposition of the Elements. 
P. P. VON Weimarn {Zeitsch. Chem. Ind. Kolloide, 1910, 7, 93—96)! 
—K theoretical paper in which the author examines the influence 
of the degree of dispersion of a dissolved or volatile substance on 
the equilibrium between the liquid or vapour containing the disperse 
substance and the corresponding solid phase. Conditions- under which 
compounds and elements must dissociate as a consequence of the 
character of the disperse phase are indicated. H. M. D. 

Alkali Hydroxides^ I. The Binary Syatems : Sodium and 
I'otassium Hydroxides ; Potassium and Rubidium Hydroxides, 
and Sodium and Rubidium Hydroxides. Geoeo von Hevksy 
{Meek, physikal. Chem., 1910, 73, 667-684).— The complete 
qui ibrium curves of the three binary systems in question have been 
e ermiaed. The substances wore heated in a silver vessel in an 
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' atmoCphere Qf Ditrogen, and tbs iemperatius msasnrsments ware 
with a BiWer-nickel thermocouplsj^hioh is very suitable for wotkin* 
between - 80” and 930°. All four alkali bydroxides have a transition 
point at temperatures below the respective melting points, and tim 
pomtions of these transition points in the binary systems have also 
been determined and are represented graphically. 

The melting points and transition points of the pure substances 
are as follows ; ^ium hydroxide, 318-4 ± 0'2°, 299’6 + p’5“ ; potassium 
hydroxide, 360-4±0-7”, 248±0-5“; rubidium hydroxide, 301 + 050 
245 + 0-5°; caesium hydroxide, 272-3 + 0-3°, 223 + 0'5°. Rubidium 
hydroxide has D" 3'203 ; for caesium hydroxide, D“ 3-675. 

Sodium and potassium hydroxides are completely miscible both in 
the liquid and solid states ; the freezing-point curve has a minimum at 
187° and 38-7 atom per cent, of potassium hydroxide. The transition 
curve is of the same form as the freezing-point curve. 

Potassium and rubidium hydroxides are also completely miscible both 
in the liquid and solid states, but the freezing-point curve shoivs two 
maxima at 399° and 87 atom per cent, and 351° and 22-3 atom per 
cent, of potassium hydroxide, as well as a minimum at 306° and Oo 6 
atom per cent, of potassium hydroxide. The transition diagram is of 
similar form. There is no definite evidence as to whether tbs 
maxima correspond with definite compoands of the two hydroxides* 

Sodium hydroxide and rubidium hydroxide are not miscible between 
80'8 and 37-6 atom per cent, of the latter compound. There is a 
maximum on the curve at 278° and 30-7 atom per cent, of rubidium 
hydroxide, which may correspond with the formation of a compoutiii, 
(NaOH)j,IlbOH, although the evidence is not conclusive. There is no 
maximum on the transition diagram of this system. 

From the thermal data, the latent heat of fusion and the heat of 
trajBsitiou have been calculated by methods given by Tarnmaun 
(compare Abstr., 1906, ii, 229; Ibis vol., ii, 17), The latent heats of 
fusion per mol. are 1602, 1606, 1614, and 1609 cal, and the heats of 
transition per mol. are 990, 1622, 1702, and 1763 cal for^ sodium, 
potassium, rubidium, and casium hydroxides respcctively, 0. S. 

The Bquilibrimn of the Beoiprooal Balt Pairs : KCl + NaSO, “ 
KNOj + NaCL Kenjiro Uteda (Mm. CoU. Sei. Eng. A'joto, 
1909 — 1910, 2, 245—261). — The following measurements have been 
made, the temperature being 25*^ : (1) The composition of the saturated 
eolutioo when both sodium and potaWium chloride are present as solid 
phases* One hundred grams of water contain 29 '88 grams of sodium 
chloride and 16*28 grams of potassium chloride (compare Socb, Abstr., 
1899, ii, 84). (2) The solnbilityin solutioDS of varying concentrations 
of potassium chloride in sodium chloride, and vice versa. (3) Tbe 
composition of the saturated solution when both potassium chlorldo 
and nitrate are present as solid phases. One hundred grams of water 
contain 34'62 grams of potassium clfioride and 22*88 grams of potassium 
nitrate (compare Soch, loe. cii.). (4) The eolubility in solutions of 
varying concenf^tions of potassium nitrate in potassium chloride, and 
vice versa. (5) The composition of the saturated solution when both 
potossiain and sodium nitrates are present as solid phases. One 
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hundred grams of water contain 100*10 grama of sodium nitrate and 
46*36 grams of potassium nitrate. (6) The solubilitj in solutions of 
varying concentrations of sodiom nitrate in potassium nitrate, and 
vice versa. (7) The compoation of the saturated solution when both 
sodium nitrate and chloride are present as solid phases. One hundred 
grama of water contain 23*74gramB of sodium chloride and 56*56 grama 
of sodium nitrate (compare Soch, he, (8) The solubility in solu- 
tions of varying concentrations of sodium chloride in sodium nitrate, and 
vice versa. (9) The composition of the saturated solution when sbdium 
chloride, sodium nitrate, and potassium nitrate are together present as 
solid phases. One hundred grams of water contain 23*59 grams of sodium 
chloride, 63*26 grama of senium nitrate, and 42*55 grams potassium 
nitrate. (10) The solubilities in solutions of varying ctmcmtrations 
of sodium nitrate and potassium nitrate together in sodium chloride, 
of sodium chloride and sodium nitrate together in potassium nitrate, 
and of sodium chloride and potassium nitrate together in sodium nitrate. 
(11) The solubilities in solutions of varying concentrations of sodium 
chloride and potassium chloride together in potassium nitrate, and of 
potassium nitrate and potassium chloride together in sodium chloride. 

The results are expressed graphically in various diagrams. 

T. 8. P. 

E.^uilibrium Solid-Liquid-Gas in Binary Systems which 
Present Mixed Crystals, Hugo R. Ketitt (Proc. & Ahad. Wti^ck. 
Amst&rdamj 1910, 13, 206— 210).— The equilibrium between pniichloro- 
aod p-dibromo-benzene when mixed crystals, liquid, and vapour are 
present has been investigated. Data are recorded which show the 
dependence of the initial melting point and the initial solidifying 
point on the composition of the mixed crystals, and, further, the 
pressure and composition of the vapour which is in equilibrium with 
mixed crystals of varying composition and the correspondiog liquid 
phase. 

In the estimation of the composition of the saturated vapour, a 
measured volume of this was pas^ through a heated tube containing 
calcium oxide ; the calcium chloride and bromide thus obtained were 
determined by adding a known excess of silver nitrate to the nitric 
acid solution, weighing the precipitate obtained, and estimating the 
excess of silver by Volhard’s method. H. M. D. 


Equilibrium in the Ternary System; Water, Potassium 
Carbonate, Potassium Ethyl Dipropylmalonate. J. W. M’David 
(troo. Roy. Sm. Edin., 1910, 30, 440— 447).— When a’coBosntrated 
aqueous solution of potassium ethyl dipropylmalonate is shaken with 
a concentrated aqueous solution of potassium carbonate, two distinct 
Jajers are fostn^ (compare Crichton, Trans., 1906, 89, 929), The 
pecu larity of this case lies in the fact that both substances are salts 
01 the same metal, • 

determined for different 
fitK.i .t*'® lliro® components. The percentage of potassium 

determined by precipitating a weighed 
H y of the solution with dilute sulphuric acid, and titrating the 
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hydrogen ethyl dipropylmalonate with baryta. The potassium eaibonate 
was determined by titration with acid, using phenolphthalein as 
indicator. 

In order to produce equilibrium when a mixture is diluted, some 
potassium carbonate passes from tbe lower to the upper layer. Iq 
concentrated solutions there ia a considerable quantity of potassium 
carbonate in the upper layer, whereas the amount of potassium ethyl 
dipropylmalonate. in the potassium carbonate (lower) layer is very 
small, and it is only when the solutions are comparatively dilute that 
there is any appreciable increase in the amount of ester salt in the 
lower layer. At 25° the two layers become identical when the solution 
contains 11*6% of potassium ethyl dipropylmalonate, 20-6% of potassium 
carbonate, and 67'8% of water. 

The effect of temperature on the equilibrium was determined 
experiments being carried out at 2°, 25°, and 56° When the mixture 
is such that the upper layer contains about 48% of potassium ethyl 
dipropylmalonate, the effect of temperature is very small. The critical 
solution at 25° becomes opalescent at 25*4°, but there is no apparent 
change on cooling to zero. 

The temperature at which the two solid phases and the two liquid 
phases are present at the some time is probably in tbe vicinity of 4G°; 
it could not be determined exactly, owing to the extreme viscosity of 
the liquid. Owing to the same cause, the solubility of the pure 
potassium ethyl'salt could not be determined. 

Solutions of sodium ethyl dipropylmalonate have the same properties 
with regard to a solution of sodium or potassium carbonate as the 
potassium ethyl salt has to either of these solutions. T. S. P. 

Conditions for the Precipitation of Uric Acid and its Salts 
from Solutions. WiluelhK B,iSQER{ZeitBch. physiol. C/iem., 1910, 
67, 332—403. Compare Ilis and Paul, Abstr., 1900, i, 591 ; Gudzent, 
ihid.j 1909, i, 434, 435; Little, iMU, 1909, ii, 331).— The system 
water, phosphoric acid, sodium hydroxide, and uric acid has been 
examined ; the concentration of tbe phosphoric acid was kept constant, 
so that the system could be regarded as one of three components, 
and the results represented graphically in a triangle. Phosphoric acid 
was never found in tbe solid phase. 

A series of solubility determinations were made with the phoNplioric 
acid of given concentration (2'076 grams of phosphoric oxide per litre) 
as solvent. All experiments show that uric acid readily tends to form 
supersaturated solutions, but after some time, or in the presence of 
air, the supersaturation disappears, and it may be due to tbe presence 
of metastable loctamurates (Uudzent). 

Attempts made to determine the concentration of the solution in 
equilibrium with uric acid and nionosodium urate in tke presence of 
the given amount of phosphoric aqid showed thht the same solution i3 
not obtained when uric acid is shaken with a solution of dibydrogen 
phosphate as is formed when uric acid is shaken with the disodiom 
phosphate. Tbe equilibrium solution was calculated, however, wi 
the aid of Gudzent's and His and Paulas determinations. The va ue 
found wap, for 100, COO molecufcs, 34 2 mols. Ka^O, 176 icols. uii 
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acid, and 26'3 mols. PjOj. The solubility curves of uric acid and of 
nonosodium urate ere given. 

The results are given in the form of diagrams, and the meaning of 
these 18 discussed. It is pointed out that the solid phase which is 
deposited, its amoup,t, and the concentration of uric acid in the final 
solution are all given by means of the diagram. 

Similar experiments have been made with the potassium compounds 
The equilibrium solution contains 38 67 mols. KjO, 3 20 uric acid’ 
and 26’3 PjOg. * 

The results give some idea of the behaviour of uric acid in urine 
but m this case the phenomena are more complex, owing to the presence 
of neutral salts, for example, sodium chloride, and of colloids. 

The sedimentum lateritium, which consists mainly of quadurate, is 
metastable in the system sodium (potassium) oxide, phosphoric acid 
uric acid, water. In urine it is rather more stable. ’ 

The quadurate is formed frequently when uric acid is precipitated, 
owing to rapid cooling, ’ 

Solubility determinations in the system sodium oxide, uric acid, and 
water have been made, and the solubility curve of monosodium urate 
determined. Even in the presence of strongly alkaline liquids the 
disodium urate is never met with as the solid phase. J. J, S. 


Vc ooity of the Beaction between Colloidal Sulphur and 
Silver Sulphate. M. Eaffo and A. Pieroxi {Zeihck Cliem. Ini. 
KMmde, 191(1, 7, 158 — 160). — Colloidal sulphur, obtained by the 
action of sulphuric acid on sodium thiosulphate, reacts with a solution 
of silver sulphate according to the equation : SAg^SO^ + dH.O + dS- 
IHjSOj + SAg^S. In dilute solution the precipitate first formed has 
a yellow colour, but this quickly changes to red, and finally to black. 
Measurements of the rate at which the silver sulphate is reduced 
show that the reaction proceeds according to the equation for a uni- 
uiolecular change. From this it is evident that the reaction takes 
place in ^ages, and the differently coloured precipitates are supposed 
to represent the intermediate products. 

Colloidal sulphur reacts with a solution of stannous chloride on 
warming, with the evolution of hydrogen sulphide and the precipita- 
tion of stannous sulphide. It liberates iodine from a solution of Mio 
acid, and yields hydrogen sulphide quite readily with nascent hydrogen 

^ “““I* more reactive 

tban other forms of sulpkur, H M* D 

Saoohariflcation of Starch. J Henei-van Laeb 

It shot’(T^nff9’o 'ai 38luht;rtr,“' 

diastase dee, i' hydrolysis of starch by 

whilst “c<>r<laoce with the logarithmic la^ 

takes I’action its diaslasei, Paris, 1903) 

m^dJeTo d^ff does, and suggests that the diserep’ancy in rlui 
^alue of the hvd of determiniog the limiting 

I'he present ferment used, 

of the discrenancv*^* hw been undertaken to determine the origin 
pancy, and in this part the hydrolysis of starch by dikta 
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aeids is dealt with, and it is shown that this follows the same law as 
the hydrolysis of sucrose by dilute acids, whatever maybe the physical 
eonditioD of the staroh employe4. 

Special precautions were taken to guard against initial alkalinity 
of the starch used. It was observed that an opalescent staroh solution 
(S%1, prepared under a pressure of 4 atmospheres, showed no reducinn 
power, passed easily through filter paper, was retained completely by 
parchment paper, gave a filtrate containing 0 375% of starch when 
ktered through collodion membrane, underwent no apparent change 
even under a pressure of 2 atmospheres at atmospheric temperature 
when milied with hydrochloric acid, but became leas opalescent acd in 
time as limpid as water (although it still gave a blue colour with 
iodine) when mixed with diastase. 

The results of the quantitative experiments made, which are 
tabulated in detail in the original, showed that (1) h varied very little 
with the time ; (2) hydrolysis proceedsd in the same manner whetlier 
starch mucilage, “ soluble starch,” or “ solnble starch filtered through 
a collodion membrane ’’ was the initial product used ; (.1) the rate of 
hydrolysis remained proportional to the concentration of starch when 
this did not exceed 5'6%, but toll off for higher concentrations ; (4) 
the hydrolytic power of different acids for starch was proportional to 
their hydrolytic power for sucrose or their electric conductivity* (5) 
the rate of hydrolysis by aulphnric acid always increased with the 
concentration of the acid, but more slowly than this for dilute starch 
solutions, and more rapidly than this for concentrated starch 
solutions. T. A. H. 


Speoiflo Stereochemical Behaviour of Ofttalyete. Leopolb 
Bos8KTHAI.ee {ZtUich. phytikal. Chem., 1909, 73, 760— 761).— Fajans 
(this vol., ii, 599) has suggested that the ” asymmetric synthesis ” of 
d-benzaldehydecyanohydrin discovered by the author is really due to 
au asymmetric decomposition of the symmetrical nitrile assumed as 
the primary product of the reaction, but it is now shown that this 
suggestion is untenable. ti. S. 


The Relative Principle and the Representation of Physical 
Phenomena in Space of Four Dimensions. Fuiupp 
{Zeitich. phytikal. Chem., 1910, 74, 466 — 495). — A theoretical paper 
iQ which a method of reprinting pbeDomena in »pace oP four 
dimenaons is describedp and the advant^os illustrated by applicatioQ 
to o^cal phenomena in moving bodies and to certain electrodynamic 
nhenomena. • 


Shape Molecule. Richakd D. Kleeuan {Phil. 

1910, [vi], 445— 450).-^f o-j is the radius of the spliere of actioa 

of a molecule of a liquid, the molecular volume of whici is V, then at 
correiponding temperatures the ratio P/iTi® should be the same for al 
liquids if the molecules are spberl^l in shape. 

An examination of a number of different organic compounds from 
this point of view indicates that the molecules are not spherical, i o 
rdutionshipe involved are, however, consistent with the aJisump nJ 
tha| the molecules consist of oblate spheroids. 1^- 
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(Jas Washing Bottles with Very Slight Resistance to’ the 
passage of a Q-as. ALEXANOEa Charles Cumm[ng (Trans. Faraday 
Soc.t 19i0i 10-43).— Three modified fon|w of gas washing 

apparatus are described which are designed to produce the maximum 
gashing effect with the minimum back pressure. In all of these the 
gas passes through a by-pass arranged near the surface of the washing 
liquid, and by ita passage causes the liquid to circulate, so that the 
by-pass is continuously refilled from the main reservoir, R. J. 0. , 


Inorganic Chemistry. 


The Constitution of> Water (Trans. Faraday Soc.y 1910, 
71—123). — The following five papers formed the basis of a general 
discussion on the constitution of water. 

Constitution of Water. Is Water an Electrolyte 1 Pann 
WAr^EN (Trans. Faraday Soc.f 1910, 6, 71 — 78). — According to the 
Tlioms a*Nernst rule, liquids with a dielectric constant as high as 
water (Z) » 80) should have great dissociating power on dissolved water, 
and enable it to function as an electrolyte. Water dissolved in 
liquid hydrogen cyanide (/? = 95) has a very small or zero conductivity, 
whereas the conductivities of binary salts in the same solvent are very 
high. The conductivity of water dissolved in formamide (D >84) 
is very small, and practically does not increase with dilution. In 
foimic acid (Z) = 58'5) the conductivity of water is at least ten times 
as great, although the ionising power of the solvent is less. Nitroso- 
dimethylamine (D=>bZ’3), although of less viscosity than formic acid, 
gives water solutions of less conducting power. 

The conductivity of water dissolved in sulphuric acid (D >84) is of 
a much higher order than any of the above, but the conductivities of 
all tlie substances mentioned dissolved in water are parallel to the 
conductivities when water is the solute. 

The physical theory failing to account for the above facts, a chemical 
hypothesis is necessary. The author suggests that water becomes a 
good electrolyte when its solvent is distincLl/ acidic or basic.* The 
amphoteric water must previously form wit . the solvent a kind of 
salt. The same chemical forces act when water is the •ionising 
solvent. E.J. C. 

The Chemical Nature of Molecular Association : a Special 
Study of thetjase of^ Water Phillips A. Gdye (Trans. Faraday 
od., 1910, 6, 78 — 85). — Estimates cf the degree of polymerisation 
0 liquids based on the surface-tension values are subject to an unknown 
error, due to the difference in composition between the surface layer 
and the main bulk of the liquid. ^ 

utoit and Mojoiu's formula connecting molecular weight with 

VOL. xcviir ii. R? 



starftce teiiBori giTO a lower asso^tion fMfeir tlian that of Eamsav 
’and ShieldB, and leads to the Soaoluaion. thafe^ter at 0° is mainly 
trihjdrtl, and alt||te boiling point di^dn^^Since polymerisable 
eubwances are the mire asaodat^ the greater the number ot centres 
ifST association they contain, dihydrol should polymerise more readily 
-“IHlan monohydrol. The formation jf highly complex stable poly, 
hydrole may accompany the phenomena of colloidal hydrates, fbe 
equilibrium of hydrol (HjO) and dihydrol (HA) in the liquid phase is 
subject to the equation where C, and Cg are the con- 

oentratipt of hydrol and dihydrol respectively. In the gaseous 
phase'‘^*’« JPiCi*)*. Assuming that has the same value as K, 
it may be calculated that the association factor of the liquid phase 
« = [3ii(t + y) - y* - y v^{4»(l + y) + y*!] -i- 1®(4 + v the 

ratio of concentration ot hydrol to dihydrol in the gaseous phase, and 
V the volume of vapour formed from unit volume of liquid at the same 
tempeiaturo. From the published values of y and u , the author 
calculates that the nssociation factor of liquid water is 1’90 at 80°, 
1-86 at 100°, and 1'82 at 120°, values very close to those obtained by 
Dutoit and Mojoiu. 

According to the above equation, the polymerisation of only 1”J 
of the vapour molecules corresponds with an association factor l o8 iu 
the liquid phase. As little as 1 in 10,000 polymerised gaseous 
molecules corresponds with an appreciable polymerisation of the liquid, 
Pressure has hut little influence on the degree of association, but since 
the pressure in the surface film is greater than in the bulk of the 
liquid, the polymerisation in the surface layer will be higher, as 
indicated by the values calculated by Ramsay and Shields. 

• T) T r( 


Liquid Water a Ternary Mixture; Solution Volumes in 
Aqueous Solutions. WiLuran K. BorsFiECD and Thomas M. 
loWBT (TVons, Faraday Soc.^ 1910, 0, 85 — 104. Compfirc Alistr., 

1905, ii, 135) It has been shown that the abnormal contraction in 

water tetween 0° and 4° is eliminated when 2% or more of di.!solTed 
sodium hydroxide is present, and also that the solution volmnes of 
moderately concentrated sodium hydroxide attain a maximum value at 


about 70°. j , ,1 1 , 

Solution volumes represent the actual volume occupied by the solute 
minus the contraction which takes place during dissolution, and m 
more symptomatic of < langes in the solvent (de^lymerisation and 
associatUHi.with solute) than in the solute. The simpler cli.ararter o 
tbc 'aofe^D'Volum© curves of concentrated solutions suggests a 
" ‘ M in hydration are of lees importance than changes m 
w~alsr weight of the solvent, and that the observed dimmution m 
intion volumes at the higher temperatures takes place m spite 
.wbgreesive dehydration which would lead to.an increase in vowa 
ISe anthOTB have already suggested that not only is dnso 
Ipresent in diquid water at low temperatures, but 
imolecnles at temperatures apjaxiacbing the boiling point. 
Srtion wss i^e by Oallendar (PhU. Tran,., 1903, d. W 
^^BcnMiDg Uie spe^c heat and thennal expansion of wate , . 
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compressibility viluas atrtn^hwj this view. The density of combined 
water is calottleted tc be 1 ‘I in the oase'of potassinm chloride assoeiated 
with about 10 molecmar proportions of water. JThie is taken as the 
density of dihydrol, ice (HjO,) and steam (H^O) occupying greater 
bulk. \ 

Measurements have been made of solution volumes of chloral 
hydrate, sucrose,^ ^acetic acid, silver nitrate, and potassinm, sodium, 
lithium, and calcium chlorides. The salts all show a maximum in the 
.tolution-volunie curve, which is the more pronounced the Idw^ the 
concentration, that is, the greater the relative disturbance of the con- 
dition of the solvent. The solutes, acetic acid, chloral hydrate, and 
sucrose, with small affinity for water exhibit no maxima, but the solu- 
tion-volume curves have a distinct tendency to droop. Passir^ to the 
more hydrated solutes, the maximum occurs at lower and lower tempera- 
tures until with lithium chloride it is at 35°. This appears to bo 
almost the limit possible, since any further lowering would be rendered 
difficult by the increasing proportions of ice molecules in the solvent 

K. d. C. 


Constitution of Water. William Sdtheblasd (Tram. Faraday 
Soe., 1910, 6, 105—116. Compare Abstr., 1906, ii, 603).— The author 
maintains bis view that liquid water is a mixture of dihydrol and 
trihydrol. A geometrical structure representing a trihydrol molecule, 
the atomic diameter of oxygen and hydrogen being derived from the 
gas constants, gives 1-2 as the density as aompared with 0-917, the 
actual density of ice. It the molecule were spinning in every plane 
It would sweep out a sphere, and its density would work out at a 
much lower figure than 0-917, so that a molecule of ice must bo 
relatively fixed and its energy internal. 

Since ionisation, when possible, is supposed to be complete, the 
proportion of hydrol in water (completely ionised) must be very em^l, 
the proportion of and OH" ions being known to be very small. 
Highly polymerised chains of hydrol molecules probably occur in 
colloidal hydrosols and hydrogels, each end of tho chain being 
e ectncal y attached to an amphoteric nucleus which the author 
wrma a “aemplar. 

The density of water of crystallisation in thirty-one salts examined 
T w n constant, IS grams occupying 13-76 c. 0 . In 

la volume of water (13-3 c.a) is very near the mean. It 

8 argued that water of crystallisation is always in the same form as 

hvdmi u Liquid 

sodiumlwd^ r*’"” ^ “ d'clectric capacity of the same order as 
The wherew that of liquid water is twelve times as groat 

whereas in is about 4-22, 

hesf “ “l“l^ watsr.and ice the value is about 6-0. The sneoific 

are each 

In ‘ abnormally high. 

that a profou^rh * “'iicating 

profound change occurs in water of crystallisation on meltingal- 

57v-2 ^ 
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Ttfe Speoiflo Heat of Ice, Water, and Water Vapour. 'WALinea 

Nebnbt (JVaM. /’orarfay &e., 1910, 6, 117 — 119.. Compare this vol 

ii, 263).— The molecular heat-temperature curves of ice, water, and 
steam are mapped from the meet recent data. The water and ice 
curves are ent^rpolated to absoluta zero (moleoalar heat =0). 

■' In the case of steam, assuming that the molecules possess energy of 
rotation in three planes at right angles, the molecular heat cannot be 
less than 8iJ/2 = 7-94, and this value is practically reached at room 
temperature. The molecular heat is, therefore, supposed to remain 
constant, and the curve is a straight line from 350° abs. to absolute 
zero. 

The course of the molecular heat curves is in agreement with the 
hypothesis of a polymerisation : 2 H 50 =(H 20 )g-H 2519 cal. By means 
of the data given it is possible to calculate the vapour-pressure ciirres 
of ice and water down to very low temperatures. R. j. (j 


Ultra-miorosoopy of Iodine Solutions. II. J, Auans {ZtiUch. 
Chtm. Ind. KoUovle, 1910, 7, 67 — 70. Compare this vol., ii, 496).-- 
Further observations are recorded relating to the appearance of iodine 
solutions when examined by the ultra-microscope, end to the changes 
which are brought about by the action of light. The solvents ,n,e(l 
wore chloral, molten chloral hydrate, phosphorus chloride, phosphoryl 
chloride, iodine trichloride, amyl acetate, pyridine, nitrobenzene, 
acetaldehyde, chloral alcoholate, propylamine, sulplmric acid, and 
peppermint oil. On the Basis of the colour of the solutions and the 
ultra-microscopic observations, the solvents examined in this and 
the previous paper are divided into six groups, and those are then 
subdivided, so that in all seventeen different types oi iodine solutions 
can be distinguished. H. M. D. 


Some Analogies between Derivatives of Oxygen and 
Nitrogen. Akoelo Anoeli {Alti R, Accad. Lincti, 1910, [v], 19, ii, 
29 — 36). — Attention is drawn to the analogy, displayed *in many 
of their reactions, between hydrogen peroxide, hydro.xyiamine, and 
hydrazine. h. T, S, 


Hzact Atomic Weights of Oxygen and Silver. Gustav 
D. Hisbichs {ComjA. rtnd., 1910, 151, 613 — 515. Compare 

Abstr., 1907, ii, 945 ; Dubreuil, Abstr., 1909, ii, 65.j, 654).— lo 
a previous paper (Abstr., 1909, ii, 653) the author has described a 
method for calculating the analytical excess ( = t), or difference between 
the experimental and absolute values of the atomic weights. A table 
is now given containing a resumd of the values of f calculated from 
666 determinations of the atomic weights of oxygen and silver ma e 
between 1810—1910. The conclusion is drayn that the true atoimc 
weights of these elements. are 16 land 108 respectively, 
the determinations < is negligibly small. " • 


•‘Solubility of Oxygen in Molten Silver. Fbedebick 
ifld T. W. A. Shaw (J. Soc. Chm. Ind., 1910, 20, 987-990).-lb« 
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solubility of oxygen in fused silver was determined by measuring the 
contraction occurring when silver is fused in an atmosphere of oxygen. 
Ten grams of melted silver at 1020® and under a pressure of 751 mm. 
absorb 20’5 c.c. of oxygen (measured at 0° and 760 mm.), a result 
which is practically identical with that obtained by Sieverts and 
Ha'^enacker (Abstr., 1909, ii, 1004). Prom the results of Sieverts 
and'’ Hagenacser it is calculated that the freezing point of silver 
saturated with air (only the oxygen is absprbed) should be lowered by 
10'4^; the experimental number is 7®. T. S. P. 

Complexity of Tellurium. William B, Flint (Amr. J. Sci., 
1910, [iv], 30, 209 — 219. Compare Browning and Flint, Abstr., 
1909, ii, 996). — Five hundred grams of purified tellurium were oxidised 
by nitric acid and converted into the tetrachloride by repeated evapora- 
tion with hydrochloric acid. The solution was diluted with a large 
volume of boiling water, and the precipitated dioxide dissolved in slight 
excess of hydrochloric acid and reprecipitated by further addition of a 
large volume of water. After a series of ten fractionations by this 
hydrolytic method, 23 grams of dioxide were obtained. By the basic 
nitrate method, the atomic weight of the metal in this sample of dioxide 
was found to be 1 24*32, whereas the same method, applied to the original 
material, gave 127*45. The author considers that the complexity of 
tellur* tm, purified by the usual methods, has been definitely established 
by these results, and the value 124*3 represents the rrearest approach 
which has yet been made to the true atomic weight of tellurium. 'In 
support of the view that fractional hydrolysis of the chloride leads to a 
gradual separation, it is found that the product obtained after four 
fractionations gave au atomic weight 126*59, and after eight 
fractionations 125*37. 

Preliminary experiments relating to the less readily hydrolysed 
fraction are also described. The tellurium in the filtrates from the 
above hydrolytic processes was recovered by treatment with ammonia 
and acid^ the dioxide dissolved in hydrochloric acid, and the solution 
dijuted with a large volume of boiling water. The filtrate from the 
precipitated dioxide was then heated to boiling, ammonia and acetic 
-acid added, and the less easily hydrolysed fraction thus obtained was 
subjected to three further operations of the same kind. By this 
series of fractionations a sample of dioxide weighing about 10 grams 
was obtained. On fractionating this by addition of successive quan- 
tities of ammonia to the boiling hydrochloric acid solution^ 8 grams of 
an orange-coloured, crystalline substance, 2 grams of a yellow, crystal- 
line substance, and 0*1 gram of a pale green, substance were'obtained. 
Iheae substances were tested for iron, copper, bismuth, and antimony 
with negative results. In hydrochloric acid solution all three give 
black precipitates with stannous chloride similar to that obtained with 
ordinary tellurium. On addition of excess of ammonia to the 
solution of the green substance, the precipitate obtained is not com* 
plelely dissolved by the excess of alkali. Both the soluble and 
insoluble portions, when dissolved in hydrochloric acid, give a black 
precipitate with stannous chjoride. These results indicate that 
tungsten is not present, ' H. M. U 
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'RA4ti(^ Between WUtai PhMlpho^B^ Bed Phosphorus 
and lE^yromorphio Phoephoma Pj^mw Jotttois (Compt. mui 
f 1910,181,382— 384. Oompife'Oohen end 0he,‘4lStr., 1909, ii, 998),J 
' The'lhthor deeieg the rtilidity of OolSen ei)d Oli^f ooBclueion that red 
titepiorus is not »n indiTidoid inodifleaUon.- .!|his view is ^ot in 
'•^BemeBt with the obsemtfons 'already- puSlished (Abstr., 1909 
,ii, 726) or with new experiment^ dea^ibed . id the present 
communication. 

The vapour pressure at afferent temperatnies has been determined 
for red ind white phosphorus,, and for the new pyromorpbic form 
{loc. cifc^rrThe results are plotted in logarithmic* Ourves, from which 
the nnu'j' tei"** is drawn that the latterf is stable below 150”, the 
ordinary red modification between 450 — 610°, whilst white phosphorus 
is in equilibrium above 610° (compare Chapman, Trans., 1899, 75, 734). 
The same results were obtained in direct determinations of the transi- 
tion poilda. Hittori’s phosphoras, obtained by crystallisation from 
lead, appears to be a mixture of ordinary crystallised phosphorus with 
the pyromorphio variety. The abnormally high density is due to tbs 
presence of lead. W, 0. W. 

The Hydrates of Dieodium Hydrogea Pbospnate. ichitabo 
Kitawaki [Mem. Cdl. Set. Eng. Kyoto, 1909 — 1910, 2, 237—239),— 
Shiomi (Abstr., 1909, ii, 573) has observed three breaks in the solu- 
bility curve of disodium hydrogen phosphate, namely, at 36-45”, 48 0“, 
aiid 96‘2°. The break at 36'46° corresponds with the transition from 
dodecahydrate to heptahydrate, and it is now found that the two 
other breaks correspond with the transitions from heptahydrate to 
dihydrate, and from dihydrste to anhydrous salt respectively. 

The iihyirate was isolated by fusing the dodecahydrate in its water 
of crystallisation and evaporating the resulting solution at a tem- 
perature of 70 — 75°. The anhydrous salt' was obtained from a 
similar experiment carried out in the neighbourhood of 99'S°. 

X, S, P, 

The Boiling Point of Sodium Chloride. ■ Feixdbich Ejiich ( feri. 
Oei. dent. Nalwforsch. Aenfe., 1910, ii, 66).— Using Burges.,’ method, 
(Abstr., 1908, ii, 41), the boiling point of sodium chloride wss 
found to be 1760°. T- S. P- 

Action Apf Sodium Carbonate on Ineoluble Carbonates. 
William Okchshbb dk Cohikck iofii. roy . 1910, 51 2— 51o'). 

—The eiperimentB were made on the same lines as with Bolutions of m 
alkali nitrates (see followiog abstract), boiling aqueous polutions of 
sodium carbonate being used. Bariam and strontium carbonates are 

not attacked. Cadmium carbonate is only affected by strong solutions 
of soditim carbonate, some cadmium oxide being formed. 
and magnesium, lead, and zino tarbonates sie all attacked. i 
calcium cubonate (washed chalk) oonfcordant results could no 

C^dciaiii ftaiphate is attacked by boiling solutions of 
nr mtaiKittm carbonate. 
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Action Lithium Nitrate on Insoluble Carbonates. 
VfiLLiiX OncfftusB ns CoinHOK {Bulk Acad. roy. Belg., 1 9 1 0, 33 2—334). 
—In previous gapOTS tlie results of mvestigations on the action of 
sodium or pot^ium nitrate on carbonates insoluble in water have .. 
been given (this voL^ ii, 411, 612). On applying the same methods 
with boiling aqueous solutions of lithium nitrate, it was found that 
barium, calcium, , magnesium, zinc, and lead carbonates were all 
attacked, whilst strontinm and cadmium carbonates were not t^wted. 

It was necessary to use dilute solutions in the case of bariiim.,and 
very dilute solutions in the ease of magnesium in order to detedt ttese 
metals in presence of lithium. f A. H. 

Bolognian Stonee. II. Lodwig Vanino and EmihM'Z^^oh (J. 
pr. Ghm., 1910, [ii], 83, 193—204. Compare Abstr,, 1909, ii, 731).— 
It has been shown previously that the quantity of sulphur employed in 
the preparation of Bolognian stones affects their luminescence. The 
quality of the sulphur is, however, immaterial, since at a high tempera- 
ture all varieties of sulphur are changed into the same modification. 
The quality of the lime is of prime importance. Ordinary builder’s 
lime and Kahibaum’s " calcium oxide pro amUyei" are useless ; ij^ted 
limestone forms good stones, but the best results are obtained with 
Kaltlbaum’s lime prepared from marble, The three last-mentioned 
limes 're shown te be alike chemically, to exhibit the same flame 
spectrum, and in solution to have practically the samp alkalinity and 
electrical conductivity. The difference in their efficiency must bo 
attributed, therefore, to their difference in physical structure, on 
account of which the limes have different velocities of reaction. This 
explanation can be tested experimentally, since it is well known that 
calcium oxide prepared from the nitrate is remarkably inactive towards 
chemical reagents, whilst the oxide prepared from the carbonate or tho 
hydroxide is easily attacked, and also since it has been shown (foe. cd.) 
that the phosphorescence of Bolognian stones is mainly due to the 
presence^of polysulphides ; thus it is found that stones manufactured 
from calcium oxide prepared from the nitrate are of poor quality, and 
contain very little polyaulphide, whilst similar stones made from the 
• oxide prepared from the hydroxide or carbohate phosphoresce ex- 
tensively, and exhibit a strong polysulphide reaction. So also stones 
prepEired from Kahlbaum’s oxide, from marble, or from ignited lime- 
atone give immediately a white tnrludity when treated with sodium 
carbonate and then acidified, whilst the inefficient stones prepared from 
oxide “pro analysi" give only a feeble polysulphide reaction many 
seconds after acidification. 

The oxides of barium and of strontium, which are too fusible to be 
used alone in the preparation of Bolognian stones, have a very bene- 
hcial effect whet employed in conjunction with the carbonates. Good 
stouM are obtained from a mixture of strontium carbonate (20 grams), 
sulphur (3 grains), lithium carbonate (0-6 gram), and thorium nitrate 
/ alcoholic soluldbn), or from a mixture of barium carbonate 

grams), lithium carbonate (0-5 gram), and 
nrns carbohate (0'3 gram), but the phosphorescence of stones 
uc when one-half of the strontium or of the barium carbonate is 
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repljced by the oorrespoiKUng bydroxWe is still more intense 
exhibits a very much slower rate of decay. ' 

Attention has also been given to the effects produced by the addif 
^ of minerals, containing rare earths or radioactive substances to tt’’ 
mixtures used in the preparation of Bolognian stones. The addit ° 
of pitchblende, cleveite, or monaxite almost, or entirely destroys ir 
phosphorescence; from mixtures containing fergusonite, moderat 1° 
good stones can be prepared, hut their quality is very much inferior / 
that of stones prepared from mixtures conteining the usual salts f 
bismuth, thallium, etc. ° 

Stonea, exceeding any others previously made in the intensity and 
duratibh ot their phosphorescence have been prepared by the ignition 
for three^uarters of an hour in a Eossler furnace, of the followini! 
mixture : calcium oxide (10 grams), strontium carbonate (10 grams) 
barium carbonate (10 grains), magne'sinm oxide (10 grams), sulphur 
(6 grams), potassium sulphate (1 gram), sodium sulphate (1 gram) 
lithium carbonate (2 grams), starch (2 grams), bismuth nitrate (2 c c 
of 0'5% solution), and thallium sulplmte (2 c.c. of 0 5% solution) 
The stones exhibit a pale blue phosphorescence, which decays very 
much more slowly than that of even the best violet stones. When the 
ignition is prolonged to two hours, the phosphorescence is very intense 
and greenish-yellow ; after three hours' ignition, the stones ar* no 
longer luminous. The dnest and most intense green phosphorescence 
hitherto obtained is exhibited by stones prepared by igniting the 
following mixture for threerjuartera of an hour; calcium hydroxide" 
(40 grams), strontium oxide (10 grams), sulphur (3 grams), potassium 
sulphate (0'5 gram), sodium sulphate (0'5 gram), lithium carbonate 
(1 gram), starch (1 gram), bismuth nitrate (1 c.c.), rubidium nitrate 
(1 C.C.). The persistence of the phosphorescence is such that it is 
possible to read in darkness by the light of these stones one hour 
after their preparation. 

Unsuccessful attempts have been made to intensify the phosphores- 
cence of Bolognian stones by rubbing them with fluorescent substances, 
by keeping them in fluorescent solutions or in an atmosphere of hy^ogen, 
carbon dioxide, or oxygen, and by gently warming them with potassium 
chlorate, potassium peithlorate, or barium peroxide. 

The prejudicial effect of heat on Bolognian stones is shown by 
heating them in a fusible alloy of tin and lead, in molten zinc, and in 
molten silver ; the phosphorescence, which is violet at lower tempera- 
tures, becomes blue and then pale blue at higher temperatures, and 
finally is changed to green shortly before its disappearance. Calcium 
stones cap be kept at 80 — 100° for eight to ten hours without 
injury. 

The sulphides of all the metals of the alkaline earths exhibit phos- 
phorescence; stones prepared from magnesium oxide or suipbile, 
however, do not phosphoresce unless some calcium compound is 
present. C. 8. 

Hydration and Constitution of Portland Cement. Sbkder 
Keuebxah (KM. CItem: BMafUt, 1910,1, 423— 453).-A summary is 
given of the more important view? which have been put forward in 
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reference to the constitution and the hydration of Portland cement 
and a new method of investigating the nature of the constituents of 
the material is described. This is based on the specific absorptive 
capacity which particular constituents possess for certain colouring 
matters. As the rpsult of the examination of a large number of 
colouring substances, the author recommends patent-blue for the 
detection of alumina, alcoholic anthrapurpurin for free lime, neutral 
methylene-blue tor free amorphous silica, and an acetic acid solution 
of methylene-blue for combined silica. From observations made with 
these reagents on the hydrated cement, the following conclusions are 
drawn. The fine needle-shaped crystals consist of hydrated calcium 
monosiliMte ; these are coloured by anthrapurpurin, but not by pateot- 
hlue. The amorphous constituent of the cement consists also of 
calcium monosilicate containing a larger proportion of water. The 
large, hexagonal crystals are calcium hydroxide, and the small, 
hexagonal plates are hydrated tricalcium aluminate. Experiments 
with the unhardened material (klinker) indicate that this in all 
probability consists of a conglomerate of dicalcium silicate and 
tricalcium aluminate in the ratio ; 4(2CaO,SiO,) -t 3CaO ALO 

i. M. D. 


TJie Solubility of Alkali Sulphates in Alkaline Solutions 
and of Calcium Sulphate in Solutions of Alkali Sulphate and 
Free alkali. Jon. O’Ans and 0. Schreiner {ZeitscK anorg. Chm., 
,1910, 67, 437—441. Compare this voh, ii, 125).— Tie isotherms at 
25” have been determined for certain solutions of alkali sulphates 
containing an excess of alkali hydroxide. The solubility of sodium, 
potassium, and ammonium sulphates is progressively lowered by the 
addition of increasing quantities of the corresponding alkali. Basic 
salts are nob fonned. 

Gypsum is the stable solid in contact with a saturated solution of 
sodium sulphate at 25°, but when sodium hydroxide is added, calcium 
hydroxide becomes the etable solid, the limit being at 1-41 mob. 
NajSO, and 1'48 mols. NaOH in 1000 grams of solution. In solutions 
ol potiAsium sulphate, the corresponding limit is Between syngenite and 
calcium hydroxide. The change in concentration produced by adding 
Smined* solution ammonium syngenite-gypsum b alsS 

C. H. D. 

The Reaction between Strontium Sulphate and Sodium 
fiO Here {Zeitsch. arwrg. C/nm., 1010, 68, 

snlnbai ' • “ contact with strontium 

^ pbate 13 found to be 0-0«76 at 25°. The dissociation ?f the two 

of stronHu°,^ the known solubilities 

washed strontium sulphate gives the 
same result as when dried at 70° or heated to redness. ^ C. H D. 

Nitrogen in Presence 
. AFFr WoLK So. ehifn.. 1910 livl 7 8Sfl 8^9 

’ , 46), It IS shown that barium nitride ma^ be 



by ® direct action'of nitrog^ bariam amalt’iu], 
*The ’smalgam uabd waa prepared by yirnte’; prooe^.^ibatr., I 902 ii 
1138). It was heated ir an irohlartcible, inrrguMM a nickel shell’ 
|tbe «b<!le being pieced in a porcelain tube, which ibl then thorouchw 
fdt^'by passing In purpdry m^gen and eTacuaiiil|_the tube. The 
iSSiperature ottht tube Vac ^dmlly raised tp 8^^ in the course of 
three hours and then to' 1000 “, when the nitrogentwas'rapidly absorbed 
forming bariuia nitride^ Ba,N„ as a brown powd^n, whifch was unstable 
in moist air,' furnishing barinto bydcomde and jtcpmpnia. The product 
containedja trace of lOrtio nitride, ahd'the proportion of the latter was 
materi^y^^masedhy (1) more rapid beating ; (2) heating the baiinm 
amalgain '^^^bontaot with a fragment of sheet iiOn. In such a mixed 
product the ferric nitride dissociated towards the end of the reaction 
unless tl® quantity of barium nitride present tras Relatively high, ’ 


OoUol^al Barium Sulphate. Yoeoao Kato (Mem. Coll Sci 
Eng. Kgm, 1909—1910, 2, 187— 216).— Colloidsl barium Bulphate 
(compare Feilmann, Abstr., 1909, ii, 482). was obtained by adding an 
alcoholic solution of sulphuric acid (obtained by diluting a molar 
aqueous solution with twice its volume of alcohol) to the equivalent 
quantity of a molar solution of barium acetate diluted with six times 
its volume olsalcohol. The resulting precipitate and milky solution 
were evaporated to dryness under diminished pressure, keeping the 

E perature below 40“, giving a translucent, oasein-hke residue, which' 
readily and completely soluble in water to a fluorescent colloidal 
solution. 

Barium sulphate is a positive colloid, and the solution shows the 
usual precipitation reactions towards anions. Cations of higher 
valency hinder the coagulation. Barium chloride and nitrate do not 
cause coagulation except in highly concentrated solutions ; moreover, 
the presence of barium ious hinders the coagulation by potassium 
chloride. Highly dissociated electrolytes have generally the_ stronger 
coagulating effect, but sodium citrate has a much lower coagulating 
power than citric acid. Barium chloride an4 ferric sulphate, which 
are known to be much occluded by precipitated barium sulpliate,h.we 
comparatively snail coagnlative power. Electrolytes which, owing 
to hydrolysis, contain colloids In'tolution have an abnormal coagulat- 
ing power, which is strong when the colloid'is negative end weak when 
it is positive. 

The adsorptioii by the barium sulphate gel iu solutions of potjis,siam 
nitrate, poti^om sulphate, and barium chloride was detennineJ by 
measuring the specifle or^uctivity of their solutions in which the 
gel was suspended. The adsorption was very smill, but was found to 
be in fair agreement with the ordinary adsorption formula. Measure- 
ments of the electrical conductivity before land after coagulation 
showed that slight adsorption tobk place when the barium Eulphate 
was coagulated by potassium sulphate, “ T. S. T. 

Double Chlorides'W Iodides of Zino. Ebiiz ErnnAiM and 
Sampil Hodil (ITriteei. anorg. Chm., 1910, ff7, 

Abillr.,' 190,8, ii, 693).— Two cdomm »»«c chlorida, Cil>!n0i,,3 0 1 ^ 
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and C»jZnClj,6HjO, may be obtAined by mixing the components in 
suitable ““1 fo™ Tery hygroscopic crystals. The corre- 
sponding SrZnCl 4 ,dHsO, and baritm salts, BaZnCl^.dHjO, 

are descH^, the latter being only obtained when a warm solution is t 

evaporated. ’ , 

In addition to Bammelsberg’s salt, KZnI„ a second potamim siwt 
iodide, KjZnluSHjO, may be obtaine^y evaporating the etdution on 
the water-batn untU crystallisation begins, and then sIlowing.,it to 
remain tat several days over sulphuric acid. It formailfather 
hygroscopic, transparent crystals, melting above 100“ Two sodium 
line iodilea, Na,Znl4,3H20 and NaZnl,, 211^0, at which the first was 
described by Kammetsberg, may be obtains. A seesm^^Runontum 
tine iodide, forms very hygrosco^i^^exagonal 

tablets. The ealciitm, atnmtium, and larium salts, CaZn^SUgO, 
SrZnlj.BHjO, and BaZnl4,4HjO, are described. C. H. D. 

Behaviour- of Solid and Fused Copper towards Gases. 
Adolf SiEVEniu ani Wilbblm Kbumbhaab (Zeitaeh. physHeal. Cheim., 
1910, 74, 277 — 307. Compare Stahl, Metadluryu, 1907, 4, 769). — 
At high temperatures (1200°) oxygen is taken up by fused copper 
with the formation of cuprous and cupric oxides, and is not given up 
whey solidification takes place in an atmosphere free from oxygen 
because of the small dissociation pressure of the oxides. Hitrogen, 
carboL monoxide,* and carbon dioxide are insoluble both in solid and 
lused copper. " ■ ’ 

Both solid and fused copper absorb hydrogen. At constant pressuye 
the solubility of hydrogen in solid copper increases in a linear manner 
as the temperature rises; at the melting point there is a sudden 
increase in solubility, and beyond that point the solubility again 
increases linearly with the temperatnre as far as the measurements 
were carried (1500°). At 623°, 919°, and the melting point, 100 
grams of solid copper absorbs 0 084, 0*287, and 0*41 milligram of 
hydrogen, and at 1123°, 1276°, and 1520°, 0 608, 0*862, and 1*360 
milligrams of hydrogen respectively are absorbed by 100 grams of 
fused copper ; in each case at 760 mm. pressure. At constant 
temperature the amount of hydrogen absorbed by fused copper is 
proportional' to the square root of the pressure. As even at 650° 
hydrogen diffuses slowly out of a copper tube, it is assumed that" 
copper and hydrogen form tolid solutions. 

Sulphur dioxide is insoluble in solid copper, bat dissolves readily in 
fused copper, and in this case, also, the solubility increases as the temper- 
ature rises. At 1123°, 1276°, 1327°, and 1600°, 100 grams of copper 
dissolve 0*463, 0*627, 0*705, and 0*950 gram respectively of sulphur 
dioxide at 760 mud pressure. It is remarkable that in this case also 
the solubility is proportional to the square-root of the pressure. Tin 
the ease of h|^g)gen, it is uaualiy assumed that the gas is present 
in the copper id the atomic condition, but a similar explanation is 
excluded for sulphur toxide. G. S. 

Conditions wbiob Determine the Composition oT fiUectro- 
deposiW Alloys. II. Silver-^lopper. SasnE, Fibld 
( frans. Fmaiay Soo., 1910, 6, 1.^-9. Compare this vol., ii, 38).- 

pper and • silver are eleotrodeposited together only witl^ very 
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nari^w ranges of concentration, temperature, etc. With sulnh 
and nitrates, solutions containing an enormous preponderance of L 
yield practically pure silver. With cyanides, copper begins 
. depogted when the amount of silver is reduced to about 0'4 gram °° 
By further reduction of the silver oonceij,tration, deposits 
tiding any proportion of copper are obtainable. The deposition 
copper along with silver is prom^d, not only by large excess of cone 
but by decrease in the proportion of tree potassium cyanide inerra j 
current density, and low temperature of deposition. The conditi ^ 
favourahla to the deposition of copper in presence of silver ’ 
analogodg; to those necessary for the deposition of zinc in preser° 
of coppeC; The silver compound used in the above experiments wa* 
prepm:^ by dissolving washed precipitated silver cyanide in * 
minimum of potassium cyanide. The copper compound had th* 
composition CuCN,KCN. The depMits were always of a powdery 
character, usually on account of the high current density used. ^ 

E. J. C. 

Ternary Alloys of Copper, Antimony, and Bismuth. Nicol* 
Paebavano and E. Viviani {Alti B. Aecad. lincei, 1910, [yl jg 
ii, 69—75. Compare this voL, ii, 779).— Owing to the existence (If the 
compound CujSb, which melts without decomposition, the ternary 
system Cu-Bi-Sb is divided into two others, nam’ely, Cn- Cu Sb-Bi 
and CujSb-Sb.^Bi. From their experimental results given in the 
present paper, the authors have constructed the diagram of the binary 
system CujSb-Bi, which is necessary for the study of the ternary 
systems mentioned above. The compound CujSb and bismuth are only 
partly miscible in the liquid state, and they form neither componnds 
nor solid solutions. At 640“ two layers are formed, one rich in 
CujSb (87%), and the other rich in bismuth (92%). The eutectic 
is nearly pure bismuth. In all the alloys there is an indication 
at 390 — 400“ of the transformation of /S-CUjSb into a Cu,8b. Alloys 
which solidify below 400“ deposit only a-CujSb. In coneWsion, the 
general form of the diagram of the ternary system CujSb-Sb-Bi 
is discussed. R, Y. S. 


Preparation of a Cuprous Nitratp, CuNOjiBNH,. W. H. 
Sloan (J. Amer. Chtm. Soc., 1910, 32, 972— 973).— The sail, 
CaNO„2NH„ 

has been prepared by leaving a solution of cupric nitrate in liquid 
ammonia in contact with copper foil until it became colourless. On 
allowing the ammonia to distil gradually from the selution, the cuprens 
nitrate crystallised. It was not obtained quite pure, but contained 
a few bine crystals of cupric nitrate. The salt rapidly undergoes 
oxidation in the air. £. 0 . 

The Ammonia Compounds of Merourio Bromide. 

WiDMAN {^titaeh, arurg. Chm., 1910, 08, 1 — 25. Compare tlaudechon, 
Abrtr., 1909, il, 670 j this vol., ii, 296).— The following compounds 
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can in coQtact with solutionA containing mercuric bromide, 

ammonium bromide, and ammonia in difierent concentrations : 

‘ HgBrj,2IIHj ; NHjHgBr; lJH(HgBr)j; HggN^Br,; and NHgjBr, 
and probably no others. 

The compound HbBcj, 2NH, is formed on adding an excess of 
ammonia to a solution of mercuric bromide and much ammonium 
bromide. The compound NHjHgBr is obtained from it by loss of 
ammonium-bromide, in contact with a solution containing little of this 
salt. When the bromide concentration falls still lower, NHgjBr 
is obtained. This compound is partly decomposed by water, yielding 
mercuric oxide. Ooncentrated ammonium bromide liberates ammonia 
from HgBrji^NHj, whilst water converts it into NBaHgBr, which 
may further decompose according to the equation ; t.:-, 

9NHjHgBr = HgjN^Brj + 3NH,Br + 2 NH 3 ; 
or, if sufficient ammonia is present; 2 NH 2 HgBr = NHg 2 Br + NH,Br. 
Similarly, in ammoniacal solution : 

2HgaN,Brs + 4 NH 3 = 9NHgjBr + 3NH,Br. 

It is not found possible to obtain Hg^N^Brj by the action of mercnrio 
bromide on NHg^Br. Mercuric oxide and ammonium bromide react 
aecordiog to the equation : 

9HgO + 6 NHjBr = HgjN^Brj + 2 NH 3 + gH^O. 

Iff the presence of an excess of mercuric bromide, the following 
reactic . takes place: 3 NIf. 2 HgBr + ngBr 5 = 2 NH(HgBr)j-bNH 4 Br. 
This product is new. It is white, but differs from .the other com- 
pounds in being sensitive to light. It is not converted into HgjNjBrj 
by the action of water. It is formed by the action of ammonium 
bromide aod mercuric bromide on mercuric oxide : 

3HgO + 2 NH 4 Br + HgBr. = 2 NH(HgBr )2 + 3H»0. 

C. H. D. 

Colour Suddenly Assumed by Colourless Solutions of 
Coloured Substances at the Moment of Solidification of the 
Colourlqss Solvent. Disiu^ Gehijez (Compt. rend., 1910, 161, 
272-276 ; Ann. C/dm. 1910, [viii], 21, 283—288. Com- 

pare Abstr., 1903, ii, 428, 481). — The red modidcation of mercuric 
iodide behaves like metallic mercury with molten phosphorus (this 
Tol., ii, 707), forming a solution which remains colourless if kept in a 
siiperfused condition. If solidification is induced, however, the yellow 
form is deposited. Solutions of mercuric iodide in formanilide, salol, 
menthol, thymol, or benzophenone behave in the same way. Solutions 
|n liquid naphthalene, spermaceti, or the higher fatty acids are colour- 
less, but become yellow if rapidly cooled. Such solutions, however, 
slowly become red jf kept below the transition temperature of 126^ 

W. 0 . w. 

Scandium. II. Ejchaed J. Mkveb and Hkebeet Wisieb (Zeitsek, 
am-g. Chm., 1910, 67, 398-41?. Compare Meyer. Abstr., 1909, 
n, 45; Crookes, ibid., 44; this vo!., ii, 714).-The mixture of rare 
ear s obtained from the Zinnwald wolframite contains 66*4% of 
vMS whilst direct precipitation with sodium silicofluoride 

yie s a product containing 93*3% of scandium, oxide, equivalent to 



^u,-85i yi^iuojs 


r Oa^of tbeJVtKoJsimneral J[ is , 

'in' the iiiJframite from SadisSorf, near Si.l>m{a,(.W» ^ “ 


WO|. 

75-41 

If. - 
11 . 78-47 


iFeO: 
9-34 
6-36 i 
15-13 


Mn4-' 
im 
1^5 
» 9*81 


110 ,+ 

. 1 ^, 65 . 

9-50 

9-47 

0-63 


PbO + 
^ SnO^ 
0-18 
0-36 
0-47’ 


C«0. 

0-55 

0-70 

0-61 


Hare 

earths. 

0-15 

0 - 1,5 

0-20 


Analysis IV regresenta an ancient tin slag from Zinnwald, eon- 
taining 0-09% of seandiuin oxide. The part not estimated is oisinif 
calcium ^o^ate, 

*aiSauo 

-Sb. •*. SnO,. SiOy 

IV. t-SJ^ 8-6 16-0 

Speeimoing of wiiUte examined are free from sca^ium. 

For .the; separation of thorinm from scaudinm, extraction of the 
ignited oxides with hydi-ochlorio acid results in complete solution 
although thorium oxlde*i8 ordinarily insoluble. Hydrogen peroxide 
also fails to remove thorium, whilst the separation by extracting the 
oxalates with hydrochloric acid is incomplete. Most of the thorium 
may be removed by precipitation with iodic acid, and fractional 
sublimation of the anhydrous chloride also gives good results 
scandium chloride being the less volatile. 

[With M. Spstee.]— The beat separation is obtoined by boiling the 
carbonates with a solution of sodium carbonate, when a sparingly 
Bsduble scandium salt separates at a concentration at which thorium 
remains completely dissolved. The purity of the scandium oxide is 
tested spectroscopically and by its freedom from radioactivity, 

Scandium sodium carbonate b^ the composition 
.5-5 Sc,(C0,),;4‘Ha,C0p6H,0, 

and the ammonium salt, 2Sc,tCO,)s,(NH,),OC)^6HjO, A potassium 
salt is not obtainable under similar conditions.' , Two prei-.ipitations of 
the doable, carbonate ^eld a product of atomic weight 45, .which 
is not changed by farther propipit&tion. Crystallisation of the 
acetylacetonate from alcohol yields a product of the same atomic 
weight, thorium remaining in solution. The atomic weight is still 
44-9 after six drystallisatSons, a result higher than that adopted on 
the basis of Nikon's older determniations. C. H. D. 


WO,. 

30-0 


■FeO. 

18-4 


MnO. 

9-0 


Preparatioi^' and Fusion of Aluminium Nitride. B-sm 
WoLK (Compl. rand., 1910, 161, 318-^19, Compare Kohn-.+bi-tst, 
this vol., ii, 506, 715 ; Ser^, thie vol., if, 615).— In connexion with 
the question of priority, the author draws attyntion to his own 
communications. AJaminium begins to unite with nitrogen at 
820 — 860°; absorption is rapid at IDOO”, but at U00°_decomposdion 
occurs. Ammonia has no speciOo action on alopiiniam W. 0. W. 


Double Bromides of Manganese. F,eitz Ephbaim and Sauoji 
Uodh. (Zeiitch. anorg. Ckm., 1910, 376— 378).— Jhing®"”"' 

bromide - Imp little tobdenoy to form doable bromides. Hegaa 
Nsnlif IIS obiailild with potassiaffl, barium, and strontium bronu e • 
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Sodium and an^fl^am bromides appear to form mixed crystalsfwith 
manganous lanfflide. j, „ 

C(ddiim Tnmgimout bromide, CaMnBr^.dHjO, forms pink crystals 
and readily br^ke up into its components. C. H, D. ' 

Complex. CdmiSounda of Manganese gaits' with Hydroxy- 
acids.. Olof Takh (ZeUseh. pJiysihal. Chm., 1910, '7^ .496— 502)- 
-As Euler and Min (Abstr., 1909, i, 863) have shown that the 
laccase tiom'Medicago tatim consists largely of salts of i<Mg8nie 
hydroxy-acids, the author has investigated the complexes formed with 
manganese salts '' by determining the constant of the equation 
[Mn(OH),][hydroxy-ncid ion]/[complex ion]=di for diffetdirt hydroxy- 
acids at. room temperature. The method empIoyed^j^|j». shake 
freshly-precipitated and washed manganous hydroxide wi^'eqnivalent 
normal solutions ^of the sodium salts of tlie • respective adds until 
equilibrium was reached, and to determine the amount of manganese 
dissolved. The solubility of the hydroxide in water was also 
determined; it amounts to 2-10-< mol. per -litre. From the results, 
the following values of i were obtained; citric acid, 2-4)(10**; 
tartaric acid, 7-1 x I0"3^ and malic acid, 1 1-6 x 10"*. 

It was found,- howevef, that when manganous hydroxide is formed 
in the presence of the sodium salt of the hydroxy-acid a.much greater 
amou' j remains dissolved. In the case of eodium citrate, about nine 
time.s as much hydroxide remained in solution as wjben the citrate 
was shaken with precipitated and washed manganous hydroxide. 

a& 


The Spontaneous Decomposition of Permanganates and 
Permanganic Acid. Anton Skhabal {Zeitsch. amrg. Chem., 1910,, 
68, 48 51), -“The author considers that the evolution.of ozygeu ia 
the decompositiou of permanganates is chiefly due to the reaction 
^ Mn'‘H-Os, (Abstr., 1909, ii, 804; 1906, 
11 , t)58), whilst Sirkar and Dutte (Proc., 190&, 25, 249 : ZtUath, 
anorg. CLm., 1910, 67, 225) it as arising from the reaction 

° .+ ^ 2 * The velocity of the latter reaction is, however, 
very mall, whilst the evolution of oxygen is most rapid during, and 
not alter, the reduction of the pennanganat# by manganous salt or bv 
organic matter. 0 H D 

Actwn of Mixtures of Owbon Monoxide or Carbon IKoxide 
OxidM.of Iron. Abmano Gautier and P. 

13 mnl.’l ^ niixtnre of carbon monoxide" 

hydrogen (1 mol.) passed over heated magnetic oxide of 

and '^th ferric oxide ■ 

heated^ ^**9 y»>ds methane wd hydrogen when - 

the mixture P“'»^ f™Bhly-rednced iron at 126(P; 

cSbon Jt **?“ oontams small aogpunts of methane. 

passed over 260 

iron at JDU~3(Kr. The aqueous ^tilJate tamed m 
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trieei of formaldehyde, and held in, su8^hsion'oolourle»i, hiohl 
rofracti^' spangles. ExUaolion with ether^^resijlt^ in the Isol iti ^ 
of a Bubstanca resembling vaselin in general properties. After'”' 
time it partly solidified, and then had m. p. 35—36°: on 
it evolved a fhtty odour.- ’ ® 

. The bearing of these observations on the formation of petroleum ' 
discussed. • . . W, 0. ^v ** 

Negative Pereio Hydroxide. I. The Preparation and 
Properties of Negative Ferric Hydroxide. Hesmass w 
F iacHEB, (fiiMi«». -.Z«(scA., 19lO, 2fT, 223— 237).— The investigations 
were nmurtaken with the view of ' finding an antidote to arsenic 
poisoning; such as occurs in treatment with atoxyl and other similar 
dru^. The colloidal iron hydroxide, as ordinarily prepared, has a 
positive charge, and as. serum proteins are negatively charged, such a 
preparation when injected can lead to embolisms, if sodium hydr- 
oxide be added to ferric ehloi-ide solution containing glycerol at 
a certain point precipitation takes place, and the solution remains 
neutral; on further addition of the base, the precipitate redissolves 
This “ protective " action of glycerol in causing colloidal solution is 
characteristic of other hydroxyl-containing substances, such ns Imvulose 
mannitol, etc., and the author summarises ' the literature on this 
subject. The “protection” is probably of chemical nature. *The 
weak basic ferric hydroxide hydrosols form a transparent, ruby-red 
solution, which 'can be made to contain a high percentage of metal, 
On prolonged dialysis, the solution forms a gel, which will liquefy on 
addition of alkali or “protective” substance. A gel containing only 
1% iron is quite firm. The author points to certain analogies in the 
properties of iron in this form to the iron in heemoglobin. S, C. S. 

Negative Ferric Hydroxide. II. Ferric Hydroxide end 
Serum. Heeuanx W. Fiscoer {Hiochm. Zdtscli., 1910, 27, 
238—245), — Positively-charged ferric hydroxide forms precipitates 
with the negatively-charged serum proteins. The negative, colloidal 
ferric hydroxide (see preceding abs(rac() was found to be very toxic to 
rabbits after intravenous injectiou. If such hydrosols contain excess 
of alkali and sutficient amount of “protective” substance, they will 
not form precipitates wfti serum, and are not immediately toxic. 
They act, however, toxically (it iutravenously injected) after some 
hours. . A figure is given of an apparatus for rapid dialysis. 

S. B. S. 

Chromic Chloride. III. Niels Bjerevh [ZtiUch. phjsikd. Ckm. 
1910, 73,' 724— 759. Compare Abstr., 1907, ii,^554, 622).--Tliers 
are two distinct classes of basic chromium compounds, the manifestly 
basic, which are formed momentarily in aqueous solution at the 
ordinary temperatnre, and the latent basic, vjhich are’ only formed 
slowly in aqueous solution. The present paper is concerned with the 
manifestly basic compounds formed from the bluish violet chromic 
chloride hexahydrate. The degree of hydrolysis of solutions of the 
chloride in the presence of varying proportions of alkali 
determined with the hydrogen elective in the usual way. 



l6feisfe<n»B'^,rcomiBu:y,^fa9 »tat«B»nt6f Sand and GraauiiBnd 
(Abst».rlW ii^3J,_tfi|,^ldride itself isiimmoleoalap. 0n progres- 
siWhjrdroiyMi.'it'giyea tiaeto two-*tflii1^,'intoife8tly,basic chloridnsj, 
Cr(0H)CSj Gt(OH)jGl, an4 an.iBsoi4bIe,:,greyigreen, manifestly.: 
bn^ lydn^ide;- camround Cr(OH)jCl<js BB^er present in any 
Jar^;pr^^o8, &id the ihydroiidj is formpd 6iiljr \nk< addition of 
alkaif,! ^6 hydroxyl in thise^comppunds is u!dited,d%e% to the 
chromiuflp atom: .Tbe amounts of water associated' with tM JuBeoules 
BaVimot beefi determined, but the respective formulBB 
as folliJWs: ,[Cfr(ir,0)^(pH)]Clj;,[Cr(fi Oy,(OHflCl ; Cr(a|^(ttH )5 
Tji8 rclfttivd &ixiouQts.of bhoM fiubst&DCBS ^in soitil&ioQ ^ndef Va^iD^ 
conditions'are given by thefoHowing^equatioha : , • <* 

[Cfr(OH)Cl,][rrJ/[CrCl,1 ■ " -M- I * 

a=0'2iat>, 0-62,atl7“ and 0-4 at -25“. / 

- \ .*^s = EOf(OH).Cl]M/[Cr(OH)Clj] 

=0 0025'(in A71&-3olation of potassium ohroride) at 0* ijrf 0 006S at 
17° Ag=Cr(OH)gCl.a:®is 36,000 in AiyiO-potassinm chloride solution at 
0° and 10,200 at 17°. In the above equations, x is tbe epacentration 
of free acid, and the unit of conceutratibniel/IOibOa molar tteoughout. 

From the displacement of the 'equilibria with tempertihffe,.'ihe 
heats of’ reaction are ^calculated in the^nsual wad. The imcti^ 
gives out 21,200 cal., the reaction 
Cr(Or)jCl + H01 = Cr(OH)Clj+HjO at least 8060 oal., and the 
reactions HCl=CrCl, + HjO gives 9600 oal. 

Freshly ^j|cipitJ«d chromia. hydroxide is ». well-’deBned chem^l 
compound, the solubility product of which is* 4'2 x lO^'A at 0° and 
5tx lO'i* at 17° in l/1^0!^olw uipts. g.’ . 

Ammonias. X. Alfbed Wbehxe finBoiit, 
1910, ^75, tii-144. Compare AIjstr., 1909, ii, 49).— Tht anther’s 
investigations on the complex metal ammonias have now reached such 
a stage that a summary of the results obtained can be given. Such' a 
summary of the complex cobalt ammonias js given in thnprewht 
paper, tegether with the results of hitherto'tfhpublisbed in»e8tiratioBS • 
there IS also a detaUed.accoi^t o* the methods Used for dod^e idle 
co&sUtutioa of theso coi)i^l6X compoiiDds. ■' * i ^ 

follws®““'™' briefly snimnarised M 

{A)»rA«orsi!Ca7 EtauOs in Oanmtximwiih roienqu.— /n Theoxviren 
of an- hydroxyl group linked to one cobalt aS^rf^nter into^J^ 

»H‘ . “V, 

binatiou with a second cobalt atom, thus : C(3l6.,.Co, (2) The 

Thkfo!t!°^ “ *nino-group can act similarly, thus : Co-^...Co. ' 

rtf a r“ 

th^Y,^ or the'rae’tsrv^St 

^ alwady yoked by tbe -oS' 
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or groaps, the following atomic groups may also form additionnl 
bridged linkings ; NOjj SOjj O-COMe ; G'COR ; ’CjO,. (6) 
cobalt atoms may be linked to each other by one, two, or three bridged 
linkings. The following combinations have been proved to east- 
(a) Dicobalt ammonias : (n) with one bridge4 linking, Co'X'Co 

where X = NHj or Ojj {^) with two bridged linkings, Co.'^'i 


where X = 


(6) Tricobalt ammonias : (a) with tour 


y.Co, 

•OH or -NH,, and Y = OH, NH^, 0,, NO, ; also, Co'.^^s'co, 

-NH,' 

where -Y or 0,0, ; (y) with three, bridged linkings, Co - OH 'Co 

• X ■ ’ 

i -OH-, 

where XwOH, NO,, O'COMe, or 0,; Co'OH'Co, where Y = OH, NO,, 

-OH- 

or O'OOMe ; and Co-NO,'Co. 

•NO,' 

•OH * ‘OH* 

bridged linkings, Co.Qjj .Co.qjj.Co; (S) with six bridged linkings, 
■OH- "OH- 

Co-OH'Co'OH'Co. (e) Tetra-cobaltammonias with six bridged linkinrs, 

•OH- -OH- 

(7) In all the compounds investigated the maximum co-ordination 
number of ter- and quadri-valent cobaft is six, as with the simple 
cobalt ammonias. 

(B). ifew RtsuXu vtiih Raped te Inorganio /somerism.— Three kinds 
of isomeriem are distinguish^ : (I) Rolpmerim or nuckar-polymerim] 
for example, hexammiMlrxoldieoballi-aHts, 

•OH. -1 

(H,N),C!o-OH-C!o(NH,)3 X,, 

OH- » J 

and doieea-amminehexoltefraaAaUi-isiMo, |^Co gll;Co(NH,).)Jx, 
(2) Faienci/«omen'#m; fo?^xample, Utra^ylmediamine-n-aminoiii^'oxo- 

"jx^sand tetra*.tkyknediamine- 


[<’ 


cobaiticobdte salts, e 

fi-ammonwmperoxocobalticQhalU salts, 


i,Co<::^|P>Coe: 

. liX 


X.,. 


The salts of the former series are green and of neutral reaction, those 
of the latter being red and of acid reaction. (3) Co-ardmlai 
poti^-iiameritm, which may he compared ' with the organic iso- 
merSin; CH,-CHX, and CH,X-CH,X ; for example, symmetnral and 
asymmetrical die/dorohexainmine-p'Wnijwperoxoe<d}aUicobalte crijor «, 


Cin„-NH,-~Cl 1 

Co _COyt.TTr \ 
ft. 


Cl, and 


[(H,N),Co:^o”- 
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Both series of salts ere green and resemble each other in appeafance, 
Vnt rhemioaily they are very different. 

[(H,N),Co-NH,-Co(Nn3),]X5 , 

tampaie Abstr,, 1909, u, 49). A new method ..of preparaton la 
oiveh ^hen a frjshiy prepared solution of chloroaquo-oo‘ammioe- 
laminodieobalti'chloride is treated with conrentrated nitr|c acid a grejr 
ish-violet |H^ipifcate of cUoronitrato-oetamminB-ii^fninodieohai$irnUratet 
r,„ J^’0o-NH,-Co?„^,l(NO,),, separates. The dry Saltifil dis- 

^Ived in liquid ammonia, and, after evaporating off the ammoni^ the 
residue is covered with water and heated on the water-bath until the 
greater part hag dissolved. The insoluble part is filbere^fram the hot 
solution and recrystalUsed from water containing aq^t|^/^d, when 
long, bluish-red needles of deeamtaine-/i-aminodicobalti^tmte are 


[With Franz Salzek,]— The following compounds derived from the 
octammine-fi-amino-ol-dicobalti-salts (compare Abstr., 1908, ii, 43) are 

described. ' •« ^ ^ xrvv 

ClU^ocK^tio oetammine-fi-aniino ol-di£ohalli‘5a]t&, YX^, where 

To prepare the ckloriiU, YCl^dH^O, 10 grams of crude sulphato- 
octaanine-p-aminodicobalti-oitrate (Abstr., 1908, ii, 42) are covered, 
with 150 c.< 3 |of hydrochloric acid (D = 1'19) and kept at room tem- 
perature, the mixture being well shaken at intervals. The sulphate* 
nitrate dissolves, the ‘OH bridged linking being destroyed, and then 
crystals of the chloride are deposited. Alter twenty-four hoars tlrey 
are collected, dissolved in cold water, and re-precipitated by concen- 
trated hydrochloric acid; brownish- violet needles, readily soluble in 
water, giving pn acid solution. The concentrated solution deposits, 
after a time, prismatic, reddish-brown crystals of octammim-ii- 

amino-d-dicoialli chloride, [(HjN) 4 Co<CQy*^Oo{NHj),Jc!l, -1- HCl. 

On long boiling with concentrated hydrochloric acid the chloride 
(YCI^) is decomposed completely into pentammine- and tetrammine- 
cobalti-aalbs. The freshly prepared aqueous solution gives character- 
istic precipitates with solutiona of cbW^latiuic acid, mercuric 
chloride, and potassium iodide.. Dilute Bulpburic acid produces a 
quantitative precipitation of the sulphaU, Y(S 04 )g,H^ 0 ; pale reddish- 
violet crystals. Sodium dithionate gives a voluminous, greyish-violet, 
crystalliue precipitate of the diihionatet Y(S 203 ) 2 . 
VMoTOthiocyanatQ-O(^mmine-ft'aminodicobaUithi0cyanati, • 


IS obtmned as,a brownish-red, crystalline precipitate when a saturated 
solution of the corresponding chloride is treated with a saturated 
solution of ammonium thiocyanate.* Chloronitrato octammin9-ii-aminio~ 

dkobahinUraU, [^a^jf*)|co-NH,-Co^^^)J(N08)g, is prepared by^ 

: dissolving 3 grams of chloroaijuo-octsmmine-/i-amiiiodi(»baUi-ebIorid9 
I lu 50 c.c. of ice-cold water, filtering, and adding IS c.c, of ooneentrated 

58 -^ ■ ' 
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l-mtiie'acid, A reddish-violet predjMtAte ii prodhosd, which raoHl 
-'change to a brownish-violet colour. The^ fiwdi sWution giv^ ^ 
. precipitate with silver nitrate at first, hut on standing silver chuj 
is formed. From the wanh solution, dilute sulphuric acid precipitat 
«toi£kmine-p-amino-oI-dicabalti-aulphate. ^ 

,J5rom«a?iKH)clainB!in«.fi-a»ni«o(iteo6oftt-salt8, YX,, where 

To obtain the hromicJe, YBr^, octaininine*/t*amino*ol-dicobalti-8ulphat 

(Abstr., ii, t2) is triturated with concentrated hydrobromic acid* 
The resffll^^'product is washed free from acid with alcohol, dissolved 
in ioe-cold'mtor, the solution filtered, and then precipitated with 
concentrated ^drobromic acid ; dark brown, flat needles. The 
aqueoua atfptfon is acid, and after a time deposits red, prismatic 
crystals '^r;hotammin6-/»-aminoK)Micobalti-bromid6. The salfkait 
Y(SOj),ja|(^^ is prepared by adding a freshly prepared solution of 
the btom^ in ice-cold water to dilute sulphuric acid ; dark brown 
crystals^^almoet insoluble in water. 
iyWpA<i<o-«e<«)nm»tM.p.«()ii»<)<itcoW{t-salts, YX„ where 

Y = .[ (H.N).Co<^^»>Co(NH,)a ] . 

The Salts of this series were formerly described n&hydroaidphaUimdo- 
oclamminadieohaUMta (Abetr., 1898, ii, 224). The best method of 
preparation is now found to be as follows Solutions of pure ootam- 
mine-p-amino-ol salts are heated with sulphuric acid. The pale red 
sulphate is first precipitated, and dissolves again to a reddish-violet 
solution, from which the required salts can be precipitated by suitable 
reagents. The acid tulphate, T(SO,)(HSOj); reenlts when 3 grams of 
octammiae-^-amino-ol-dioobalti<dilaride are heated with 10 c,c. of water 
and 2 c.c. of concentrated sulphuric add until a clear violet solution 
is obtaiued. Forplish-violet, prismatic leaflets separate on cooling. 
The bromide, YBr5,H,0, and nitrade, Y(NO,)j, result when concentrated 
hydrobromic add and-uitric acid respectively are added to a solution of 
the sulphate. The nitidate forms viplet-red crystals. 

[With Franz Saizeb and M, Pikpzb.^ — Oelammine-ii-aminonitndi- 

ccAortt-salte, YX, where^ = [^(H,N),Co<^^>C!o(NHs),j. The 

nitrate, chloride, and sulphate havepiivionsly been described as bydro- 
nitritoimido-actamminediool|tlti-aaIti (Abstr., 1898, ii, 223), but since 
then their constitution has been fully investigated. The salts are 
amongst the mewt stable of the complex cobalt ammonias. The nitrate, 
Y(NO^^,H,P,' is the most oonvenient storting point for the prepara- 
tion of the other salts. New methods of preparation are as follows: 
(1) A concmitrsted^lation of eodium. nitrite is added drop by drop to 

a mixture oi tfaegrerii octammine-^-amint^roxocobalticobalte nitrate 

with excess of concentrated nitric aciA The ggeen nitrate chaeges to 
orange-yellow crystals, which ueecollected and recrystallised from 
water, ooataimpg njtoio uuifi. (2) Sodium nitrile is added to a warm 

omenttoated aqueous solution of octammiae-^-amino-ol-dicowti- 
^mWde nnBl a yeOotrish-brown ooloor is obtained. The nitrate 
sep*<*tojLg8 coding, after tbs addition of nitrio add. (3) A con- 
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ceDirafed, 'Mution ,o{ chlai^ao-ocbuDmine-ft-ammodicobalti- 
chlofldD Is iritli^liiliani nitrite sod warmed until the colour 

becojies orange.' The a^tioSSflf concentrated nitWc acid then gives 
a prtcipiUte of the required oifaate. . * ■ ' , 

With ammonia tiie nitrate, 7(110, ) 4 , does not loss one molecule of 
acid with the formation of imiao.8alt3. Front a. solhtion containing 
pyridinq, it cryetalUses with'one molecule of pyridine, tbaibass net being 
contained in the complex. Besides the chloride, TCl4,H,0 :^t cit.), 
there is also acAioride, yOI^,4H,0, which is^obtained when t^ifdinary 
chloride is crystallised from a solution containing pyridine. The 
hromiit, YBtj.SE^O, is obtained by treating a solution irf.the sniphato 
with the .calculated quantity of barium bromide, and (wcii^tsting the 
dltrate from the barium sulphate with hydrobromic sS^ y 'brownish- 
red, rhombic, prisms or plates. The iodide, YIj.HjO, is obtained from 
the nitrate by .precipitation with potassium iodide ; larger dark red 
prisms. When recrystallised from water containing pyridine it contains 
iHjO. . .. 

[With Adolp GbUn.]— O c<o»iBitB«-p amtMoparo®ocoWJtcoJ(ii<s salts, 
YX<, where y=[^(H,N),0)<^£>Co(NH,),j. These were fonneil; 

described as ozodi-imida.octamiiunedicobalti-salt8 (Abstr., 1898, ii, 223), 
but *i''rtber investigation has shown them to . have the constituition 
given above. Beducing agents, such as faydriodic acid, give octaminine- 
p-amino-ol-diidiibalti-iialts. When warmed with concentrated sniphuric 
acid, one and a-half atoms of oxygen are liberated for every two atoms 
of cobalt, corresponding with the change from quadri- to tor-valent 
cohalt. On further strongly beating, one-third atom of nitrogen js- 
evolfed for each atom of cal»It, corresponding with the change ftbm^:," 
ter- to bi-valent cobalt. ‘ • 

The nitrate, YX„ is obtained by treating the green sniphato.; 
containpd in Vortmnnn’s sulphate (.^str., 1908, ii, 42) with nitrio 
acid ; it forms dark green, prismatic crystals,' which are anhydrous. A 
hydratedmitrate could not be obtained (compare Abstrili 1908, ii, 223). 
The aqaeous solution rapidly d^mposes, cobalt oxide being deposited. 
The suiptote, y(80,),,2H,0, is precipitated when aqueous solutionB of , ■ 
other salts are treated with dilute sulphuio acid ; greenish-grey,' , 
prismatic crystals. The Monde, YCl, JI,0, ®1 the hromide, YBr^HjO, 
are obtained by triturating the sulphate with concentrated bydrochlorie 
and bydrobromic acids respectively,' and forms dark green crystals. 
Sodium dithionate precipitates the dithiomte, Y(SjO,),, from an 
aqueous solution of the nitrate containing acetic acid. 

, The central gron^, of this series is very stoble. By 

warming the nitrate with 10% etbylenediamine -all the ammonia 
molecules can he, replaced by ethylenediamine. If the resulting solu- 
tion is then nouttalised>with nitric acid at the ordinary tomperatuie, 

» green salt is obtained j when the nentralisation is carried out at low 
temperatures a red salt is obtained. These salts 'bnly differ in theto 
moteular composition, in that the former is aohydrons, whereas t4s“ 
Mter contains 2 mok of water of crystallisation. The aqueous soltg' 
tion of the former i^eutral, whereas that of the latter is apidi .6S 
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' warmtng A nitric acid eolation of the red. salt, it changes into the 
green salt, The green salt ia UtraM^jj^tditfiniHe-ii-aminoperoxo- 

oMficobalte nitrate, ■i!(NO,)„ whcPe Y=[^®®!Co'S^i]>CoeDjl 

During the preparation some decomposition also t^kes place, with the 
formation of trielAy/snediominecoio/it-Ealta Bednetion of the nitrate 
with sodium iodide or potassium thiooyanAe gives precipitates of the 
corresponding tetraethylenediamine-ft-amino-ol-dicobalti-ioilide and 
thiocyanate. The bromide, YBr,, 5 H, 0 , is precipitated as yellowish- 
green crystals when ammonium bromide is added to a cold saturated 
solution the nitrate. 

The red salt is teCraethylenediamine-n animoniumperoxoeoiahimbalU 

nitrate, [Y-HN0,]{N0,)3,2H50. where Y = [en,Co<®^>Co 6 nj j. 

The tromfrf«,’[Y-HBr]Br3,3H50, obtained by precipitating a solution 
of the red nitrate with potassium bromide, forms red crystals giving a 
brown eoitttion in water, which is first turned red and then green by 
mineral acids. A bromide containing IHgO can also be obtained. 
Under the action of ammonia both the green and the red salts lose 


a molecule of acid, forming tetraethylenediamine-jjL-iminoperjixocabalii- 
coWte salts. The tixftde, en,CoSs^^^^Co euj FjifiHjO, is tmdily 
obtained from tetraethylenediamine • p • aminoperoxocoballicobalte 


bromide by tritoratiog the mixture with ammonia and sodium iodide. 
It is purified by solution in water and re-precipitation with potassium 
iodide; small, brown needles. On shaking the aqueous solution with 
silver chloride, a solution of the chloride results, but cry.5tala cannot be 


obtained. If hydrochloric acid is added to this solution, it first 
becomes red, the ammouiumperoxo-salt being formed, and then green, 
isomerisation to the aminopcroxo-salt taking place. The solution of 
the iodide gives characteristic precipitates with potassium ,pl»tini- 
chloride and with potassium auriebtoride. Silver nitrate first gives a 
precipitate o^ silver iodide, and their an additive compouti(l .of the 

nitrate with silver nitrate, en2Co< C^^>Coen,]tNO 2 ) 2 + 5 AgH 0 ,; 

dark brown crystals. &milar addition compounds may be obtained 
with copper nitrate (ap^green crystals) and with mercuric chloiide 
(brilliant red crystals). . 

Both the red and the green salts give rise to Mraatli.i/km'liamxne- 
fi-amino-ol'dicobalti-faXtA when reduced by means of acetic acid and 

potassiuni iodide. The iodide, YI^, where Y = €ngCo<CQj£*!^Co en^ |, 

is readily obtained from the aminoperoxodicobalt joitrate in this svay. 
The periodide which id first formed is destroyed with sodium t lo 
sulphate, and the iodide separates as light red crystals irom j 
resnlting solntion. The bromide, YBr^,iH,®, may be obtaine / 
adding ammonium bromide to ^e solution of the iodide; dar 


When an aqueous soliitioa of tetraethylenediamine'/i-amin'^P^^'^ 
dicobaJt nitrate is treated with glacial acetic acid and , 
pot^mn thiocyanate, red crystals of the ihiwyauato are o 
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where 


If these nitno acid, the rea,atmg 

iSnreeipitaied with alcohol, and ammonium bromide added to an 
IqS solution of the pH^epitate, red crystalsot 
^lamine-iirammdieoialti-brcmide, |^enjCo<g,^i>CoenjjBr„ are 

°**[With E, ‘KiND 80 HaE.J'^|||c«amiMi«edioWtcoW(i-salts,, 

Y = [(HsNliCoC^f >Co(SH^,]x,. The chloride, bromid^wteate, 

IhiocUate, dithianate, and-aulplhlte of this series have beetf^iibed 
previously (A-batr., 1907, ii, 965). The following ea’te have all been 
prepared from an aqueous solution of the chloride by dou^ d^m- 
Lton With soluble alkali salts of the various acids. lo^ X I4, 

Trk violet crystals; Morale, Y(C10,)., crimson crystote; >im«rfc, 
Y(BiO,)„ ruby-red crystals; Male, Y(103)„ bright v>ol^ erysml»i 
/ywi/rt/if Y/C 0 ) 2HnO, ruby-red crystals ; chromate, Y(Cf04)3, bght 

rownea^§ptl"?a;;pJs^^ 

dalMMaride, Y(PtCl4)j, red crystals ; plalimcUonde, 

^ y(PtCI,lj,6H50, , , ‘ 

copper-red needles; mricHoride, y(AuU]^)4»4H20, red crystak; nluso- 
fluoridi, ¥{SiFg)2y ligtifc violet precipitate. ^ ... 

[\^ith Jos. KAPiPOBTj--f«<r«%/fiwe3wn»n8-(tw^dtco6aiti-seitP, X Ap 

where Y= [enjCo<^|>Coen,]. The salts of this scries were pre- 
pared from ciViydroaoaquodiethylenediaminecobaltiditbionate, 

[H5)Coen,]sA 

(Abstr., 1907, i, 189), for which a new method of preparation from 
hexaetbylenediammehexoltetracobalti-nitrate (Abstr., 1907, i, 482) la 
given. By the action of concentrated hydrochloric acid on the hexol- 
iiltrate, crystals of cw-diaquodiothylenediaminecobalt chloride wo 
obtained. On treating an aqueous solution of these crystals with 
pyridine and sodium dithionate, crystals of the cw-hydroxoaqu^ 
diethyledediaminecobaltidithionate are readily formed. When this 
compound is hetfed to constant weight at 109 110, water is i(^t, 
with the forrareion of ielrmlht/leneduitniM-diol'dxcobaUidUki^fiMtty 
Y(S,Oq]j. The bromide, YBr^.dEjO, ma# be obtained from the 
dithionate by triturating with ammonium bromide and water, and 
forms reddish-violet needles, which lose 3H2O at 100°, or on keeping 
over concentrated sulphuric acid. The t/tiocyanaU, Y(SON)4,3HjO, 
forms a purple, crystaUine precipitate when potassium thioc^nate 
is added to a solution of the bromide. Under similar conditions, 
sodium nitrate gives purple crystals of the mfrafe, Y(N08)4. 

Both the octam&iiDe- and the tetraebbylenediamiue-diol-dicobalti- 
salts are readily decomposed by t^ncentrated bydrochlc^ic or hydro* 
bromic acids, giving rise to a mixture of cfa-diaquo- and ctf-dichloro* 
salts. This reaction is ^ use in detesminiug the conligaratioa of stereo* 
isomeric cobalt ammonias. 

In the preparation of cts-dicblorotetraffliDecobalti>chloride (noleo* 
chloride, [0l2C^(NJj)4)CJ) from octammine-diol-dicobalti-chloride, the 
crude substance 'sometimes assumes a superhcial red colour when dried 





, 01^ ^ofipborie* oxide. Iheoosditioiul (f(#erpl^'^'cluiige are not 
kDOira^ bitb if the partly changed salt igajdwsoleed in water •and 
epdiim ditbioDate added after halt an hour, onnge.yelIow crystals of 
<ktmfliin»-ii-diamiHodM<UtidiU^^ where 

•p; . y=[(nh,)a<^h;?^h»>4" 

are precipitated. On rubbing these ory(|B| with ammonimn bromide 
and a Itttle water, red crystals of tbs’iromufe, YBr,,4H 0 am 
obtained. - _ ^ ’ 

[With J. l^BSTiatBiEG.]— Melanochloride (Abstr., 1898, ii, 226 ) 
used as t^itarting point for the following series of salts. A 
and quiobw idethod of preparation of this chloride is described, a 
mixture of A90 grams of cobalt chloride with 400 o.c, of water and 2 
litres of SB^ammonia is heated to boiling, filtered from the preeipi- 
tated cobalfioude, and exposed to the air for forty-eight hours. Tbe 
resulting btownish-red solution is filtered from the crystals which have 
depoejf^lDd mixed with 3 litres of concentrated hydrochloric acid. 
The TWOting brownish-red precipitate is quickly collected and extracted 
with cold water until it becomes pure grey in colour and the wasb 
water is coloured a brownish-violet. One kilo, of cobalt chloride gives 
abont 60 grams of melanochloride. * 

l)iaju<Atxcmmnt-iiamino^-dieoialti-nilrat«, 

Twenty grams of melanochloride are triturated with a slightly ecid 
eolation of 36 grams of silver nitrate in 60 o,c. of water, and the 
mixture heated to 50° for some time. The silver chloride is collected 
and heated at 80° with separate quantities of 60 c.o. of very weak 
nitric acid until it is colourless. To the united red extracts is added 


alcohol until incipient crystallisation ; on cooling in a freezing mixtuie, 
red crystals of the nitrate separate, After solution in water and 
re-precipitation with concentrate nitric acid, garnebped, fiat, quadratic 
prisms are obtained. The aqueous solution is acid. 
ffex<mmiM-ii-<imituhdii)l-dU!(^ialti »a.\ta, YI,, where, 
r /NH,x -4 

Y- (HjN),Co^H^o(NH,)3r 

give neutral aqueous 'solutiona The iodidt, YI,, is precipitated by 
the addition of solid potassium iodide to a solution of diaquuhexammlne- 
/r-amino-ol-dioobalti-nitrahe ; brownish-red needles.- The bromide, 
YBr,,H,0, resnlte when ammonium bromide is used instead of 
potassiam iodide ; it may alio be obtained from the chloride by treat- 
ment with silver bromide j dark red needles. The jUcrida, 
YCI,.H,0, 

is prepared from the iodide or bromide by means of sijvar cblonde; 
bright red needles. The aifrois, Y(NO,),2H,0, results from tw 
inteFes^n of the iodide and eilvwUtnte ; ilmaU red crystals. 
Jf^NUeSjuo hu a mii tmt-ie-tmint^il^ieeAaltirtiiiM, YX,, where 


iY(NOJ„8H,0 (compare Abstr., 1899, u 


!l,ii, 658), is 
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prepawi >M ' ftiuow*: One grant oI|id»qaohexammine-^-amillo^)I- 

dlcoMdttnitrate ft dissolved in 7 o, 0 i of hat water to which a few drops 
of nitBto aoid have bean added. Jo the cooled solution, 18 o.c. of con- 
centrated wtido acid are added; after a few minutes, yellowish- 
brdwnj flat" needle^ of the required nitratonitrate separate. The 
addition,!^ concentrated h^rochloric acid td a odM SfHution of the 
nitrate pSoipitates ydloimh-brown, flat needles of the Mmdt, 
ITOl^ff jO. With hjdrobromic acid or ammonium bromid^ "flesh- 
coloured, flat needles of the bromide, YBr„H 50 , are obtainedi^ 

[With, Phl. Siqbe Malmoskt.]— W hen nitratoaquobexammine;!- 
aminobl-diobbalti-nitrate is dissolved in liquid amnumia' and the 
ammonia sdhrwed to evaporate, a reddish-brown residi&'is obtained. 
If ^is is extracted with cold water and ammonium snljmjitcadded to 
the extracts,; an inaoluhle sulphate is precipitated, from wBiel^a soluble 
nitrate ma^M obtained by treatment with ammonium nitrate. T^he 
solution of t» nitrate gives, with ammonium bromide a red precijritate 
of oetammine-ii-amino-ol-diaobcUti-bromide. This reaction proves the 
presence of a /i-amino-bridged Unking in the hexammine owmponnd. 

[With J. J*0 rstsnbehg.] —On adding concentrated hydrochlorsoacid to 
a waim ^ solution of diaqaohexammine-^-amino-ol-dicobaltiinib»te, 
mierotoopio, dark violet, hexagonal leaflets are precipitated. When 
dried “tt 60 65°, it consists of teiracIUoroIieimmmiru^fjHimijuidicobalii-' 

ddoride, Co*NH|’Co^*jj'^ ^Cl., When dried at thebrdinary- 

temperature only three of the chlorine atoms are non-ionic, the saltj 

f.^An. taramsu 4mm toll I _..-r___.T*. T.T>* *v ■* 


vuavv wt vssv wuavaxuo artJ lutn.tfini 

then being triehloroaqwIiemmmine'fi-aminodieobaUi-^hlorideo 

. r rti . ^ 


a, 


ei 


(H,N),C<>-NHs-CoOH^ 




(NHs),^ 

that is, the pure melanochloride. When this salt is triturated with 
concentrated nitric acid, dissolved in cold water, and the. solution 
imm^iatcly precipitated with nitric acid,, violet-black crystals of 
irKhloro^itratoheaiammiiu-ii-aminodicoialU-nUraie, 

(H ^^Oo.NH,-Co NO, Ino., 

I (NH,), 


are obtain^ 



TX, where Y 
The iromfdj, YBr,2H,0, is formed 


l-WsN), ^ (Nfl,),j’ ' J-, wiiuou 

on warming t^ aqueous solution of heiammine-o-amino-diol-dicobaUi- 
11 ® “i'f j broWnish-vellow 

’'^“h becomes anhydrous, at 70— 801^ The 

proved bromide in appearance, -ind is 

p [Med frouLthe latter by tnturation with nitrio »cid.'-' 

all f A trithloro-, tetrachloio-, and, tetrabtomo-^ies are 

••J, Jq .^pse 'pqmpoqnds bho-pitrov- 



' ii."866 iBSTWiira m , 

.gronp»is Tmy'^flrmiy'combittBd. obtained 

by warming I gram of tetraqaobexammine-;t-amin»-ol-nitrate with 
0-25 gram , of sodium nitrit# and, a JittU water. * To the resultin.^ 
brangeHColoured solution, ooncentraled hydrochloric acid is added, when 
nitrOha fumes are evolved and the chloride deposited as rod hakes 

It 18 identical with the hydroiutritoimidohexammlnedioobalti.chloride 

previously ” prepared from melanochlorids (Abstr., 1898, 'ii, 226) 
The nttnXe, y{NOj),, is pre^red by triturating , the chloride witli 
concentrated nitric acid ; reddish-brown, crystalline powder. 

[With J. JfijBSTEKBKEa.]— iftaaMni»in«-/MiiniwH)Z-oc«tatoiitc<,Jai(i.salts 
YXyWheii'Ti' I (H,N),Co(^OH-^.Ci(NHs) 5 . In these compounds 

Me 

the acetic ludd, residue is very firmly combined. Their properties are 
very diSet^ from the ol-compounds, from which they are derived 
as they np longer show the so-i^ed melano-reaction. Their aqueous 
solutions are neutral. The iodide, YI,, is prepared by warmiog a 
solution of diaquohe3cammine-/i-amino-ol-dicobalti-nitrate with acetic 
acid, and then ^ding excess of potassium iodide. On cooling, it is 
deposited as vivid red, prismatic needles or plates. The bromide, 
YBr,, and the ehloridt, YClj, ate obtained from the iodide* by 
treatment with silver bromide and chloride respectively ; bright red 
needles. The nitrate, Y(NOj)jt results from the interaction of tlie 
iodide and silver nitrate. With potassium platinochloride, the 
solution of the chloride gives bright red crystals of the plathtodloHie, 
Y,(PtCl,),. 

When eolutione of these salts are precipitated with nitric acid they 
do not give the corresponding nitrate, but the nitrate of the dia(iuo- 
/uxamTaine /i-aminoaceialodieotaUi Berief, YX,, where 

Y - |^(ufKt‘^<^c6>^(lfH,)5 
Me 

tho oitric acid breakiDg one of the ol-linkingg. 

The nUrattj Y(N08)^, is best prepared by warming a solution of 
heiammioe-/i'amiDo diul-dioobalti-mtrafce with acetic acid at 70^, and 
then adding concentrated nitric acid to the cooled solution ; bright 
red leaBets, with acid reaction. The brotmde, YBr^iu preoipitated 
from a solution of the nitrate on the addition of hydrobromic 
acid ; red crystals. 

[ WithFan. Makib GsiooBiKPr.] — IIexaimtim‘f^<imino-ol-peroxocohaiU- 

.j^(H,N),dJ;^H^Co(NHj),j. These 

salts belong to the same series as tlje osoimidobe’xamminedicoball 
(Abstr., 1899) *>i 658). The starting point ie a black chloride, obi 
by the action of silver nitrate on melapocbloride (see diaquohexammuie 
/.■aminool-dicubalti-uitrate). Tbs filiate from the silver chon , 


eoballe salts, YX,, where Y - 


i'Salts 
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after the aJdifcion of a little ammonium nitrate, is kept for a quarter 
of an hour. Th^ reaulfcing crystals are collected, and the filtrate mixed 
with concentrated hydrochloric acid and warmed at 40 ^^. The black 
chloride then separates ; it contains one chlorine atom less and two 
atoms of oxygen more than melanochloride. To prepare the bromiiU, 
YBrg^HgO, the black chloride is triturated with a concentrated 
solution of stiver nitrate ;' the filtrate from the silver chloride gives 
dark green crystals of the bromide on saturation with ammonium 
bromide. The chloride, YCI^jH^O, results from the interaeti^ of the 
bromide and silver chloride, and the nitrate, Y(N03)g,H20, from the 
double decomposition of the bromide and silver nitrate. The latter 
forms dark green scales. 

The above scries of salts also result from the degradation of the 
octararaine-/i-aminoperoxocobalticobalte salts; aqueous solutions of the 
latter are heated with ammonium chloride, and the reaction mixture 
siiturated with hydrogen chloridej when the bexammine chloride 
separates. Also, on reduction with potassium iodide and acetic acid 
they give rise to hexammiiie-p,-amino-diol*dicobalti-fialbs. 

When an aqueous solutioa of hexammine-p,-amino-ol'peroxocobalti' 
cobalte chloride is warmed with concentrated hydrochloiic acid, small, 
black crys tala of z-dichlorok^amThine- }x-ain%noptroxocohaliicoh(UU 

YCI„ where separate. 

The nitrate, y(N03)2, resembles tbe chloride in ^appearance, and 
is obtained from the latter by trituration with concentrated nitric 
acid. From the corresponding bexammine bromide and hydrobromic 
acid, small, greenish-black crystals of 6 -dibro?no/texauimineii-^minO’ 

mxowkdtmbdu bromide, ]Br„ are 

obtained. The action of liquid ammonia on this bromide gires rise to 
octammine fi^aminoperoxocobalticoballe bromide, thus proving that the 
above octammine- and heximmine-peroxo-salts both contain the same 
nucleus,. C o<C^£>cL. 

Eeduction of. hexammine-^i-aminoperoxo-okobalticobalte bromide 
with aulphyoua acid and addition of concentrated hydrobromic acid 
to the resulting solution gives greenish-black crystals of tetrabromo- 
bexamraine-^-aminodicobalti-bromide (q.v.), which with silver nitrate 
cobaltinitr°r”° solution gives diaquohexammine-ja-amino-ol-di- 

Solutions of octammiue-^-aminopero.xocobalticobalte nitrate 
chlorH^'* 7 ammonium carbonate instead -of ammonium 

acid dart reaction mixture then treated with hydrochloric 

wUb the fyfta sofacUlorideareobtained.whiehia isomeric 

Tc^ubletir just described. It is readily 

omoie in water, hnweyer, whereas the symmetrical chloride is sparingly 

soluble. It contains the nucleus <^<^^^>( 10 , since liquid ammonia 

sSt^lTthe^C diff ‘''^'^'“®“'“®-f‘-“*‘*“P««>*'> ol-cobalticobalte 

. ana therefore differs from the symmetrical chloride only in the 
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noBitiimjM; the amincaue eaoleoulea. I^, W 
‘ltrmiMp»r»xoeabMisoial(t<Shiond*^Y(3f^^ ’*'■ 

OlblKhtuig with dilute fiydrodhiom ucid, it is decomposed, with th' 
{oration of oUbropentamminecpbalti-chloride. ,The hrorniie YBr 
k ob^ped by saturating a solution of t$e ohli^de with ammoniu*’ 
bromi^ j small, glistening, dark brown needles. 
Hasmmiiii^li^uebito-dk^^ salts, 7X,, where 
:. Me , ■ 

rf-.' ’ I - 

/OOOv 

i(H,N),Co^'OH^Oo{<NH,), 

'OH' 

These s^ aro derived from tiie hexamminetrioldicobalti-ealts the 
preparation, and constitution, of Which have been previously described 
(Abstr,, 1808, ii, 43). The ciforids, YC1„4H,0, is prepared by 
evapocati^ a isoneentrated aqueous solution of heiamminetrioldh 
oobalti-cUoride on the water-t»th with glacial acetic acid ; lone red 
needles; 3H,0 are lost at 100—110°. The bromids, YBrj.H 6, is 
piwpared in a similar way from the corresponding triol ‘bromide ■ 
TioIet.ced prisms, which bwme anhydrous at 110°. It dissolve* in 
saturated hydrochloric acid at 0°,^ and the blue solution then deposits 
crystals of trichlorotriammine cobalt, (HjN),CoOl 5 (compare Abstr. 
1W6, ii, 760). The iodidt, Yl^^O, and the Mocyanaie, Y{SCN) 3 ,Hj 0 ,' 
ate precipitated when a solution of the bromide is saturated with 
potassium iodide and thiocyanate respectively ; red plates and slender, 
red crystals. The nitratt, Y(NO,),.3HO, is prepared from th^ 
hexamminetriolnitrate by evaporation with glacial acetic acid ; shining 
ted, monoclinic prisms, which lose IHjO at 100 — 110°. The brmidu 
ixthumati, YBr^jO,),H,0, forms as a red, crystalline precipitate when 
sodium dithioiute is added to a conoentrated solutiou of diacetato- 
diaquohexamminedicobalti-bromide. 
ViaetlatoafughtacaamifU-oidicolxiUarimidt, 

Mo 

is obtained in red nesglles when a saturated solution of hezammine- 
triol.dioohaiti-bt<omide is mixed with half its volume of glacial acetic 
icid and the solution evaporated to half its original volume on the 
watei>b4th. It is very unstable in aqueous solution, salts of the 
metals always giying precipitates of the heiammine-p-acetato-diol- 
iicobalti-series, „ 

[With Ant^ GbOh and JEka Birdsobcdlu].— 

wtrwffcoJoKwalts, YX^ where Y- (H^),ao<^OH ^Co(NH,), 

rhsH’iatlha' an f^med by the action of nitrous acid dn the 
>in»8^i»etrioldioobalti<alts in aoeli(!'.aoid-aqueans solntion. Xhey 
tr, wi tbs^nitrtt^roup is very “ 
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Od ipiricWario or IrpJrobromic acids, an oMinkikg ia 

broken, tiiro hal^en atoms entemg into ths complex radicle. 

The fflUmads; TCt,,H^O, is formed from the lieismminetriol chloride' 
in the rray indicated, and precipitated ffom solution by the addition 
# ciBCWtrated by^ocbloric add; felted, oran^red needles. The 
irmidti- YBr^HjO, forms orange-red, felted Iffiflets. Tfie nitrate, 
is precipitated in orange-red, rbombjo pistes on adding 
nitric acid to a solution of the chloride. Sodium sulphate pr^^tes 
the sulpkate, ‘ 5 fj(SOJj, in Oran^red, rhombic, prismatip ctysWI. 

[With thin. Biitosobihdisb and £. Weltij. — DUUarohiifmmim- 
u-ntiro-ol-iftcohiilti-salts, YX,, where 
■■ Cl„ 


The MMe, TCI, ia obtained as a dark violet, crystalline cctapound 
when hexammine-/t-nitre-diol-dical>alti-chloride is h^ted bn the water- 
bath with concentrated hydrochloric acid. It is sparingly solnble in 
cold water, and the violet solution in warm water changes to a red 
colour, from which the original heiammine-;i-nitrodiol chloride is 
precipitated by hydrochloric acid. The nitrate, Y(NO,)j, may bo 
obtained from the chloride either by the action of concentnted 
nitric acid or "'sodium nitrate; dark violet crystals. With sodium 
sulphrte, the mtfhaie, YSO^.H^O, is produced, and with sodiam 
dithiouate, violet crystals of the dUhiomie, YSjO,. 

[With E. Welti.]— ilidromoderommtne-^fTu'fro-oWicobofri-salts, 

YXj, where T= are obtained from 

tiid hd2:aD]mice'/i.-nitrodiol salts in a similar znacner to tbe^dicbloro: ,^ 
salts. The bromide, YBr,, is a greyisfa-black, crystalline powdery as t 
algo are the nitrate, T(N03)2, and the dithionate, YS^O^. 
ffixammine-fi-ol^initrodicobalti-chloride, 

/OH'. 

1 -iV . V 


{H,N),Co(;;-NO,-7Co(NH^, 


m- 


Clg -j- 


is formed from dichlorohexammine-jn-nitro-ol-dicobaiti-diloride by the 
action of nitrons acid in acetic acid solution. It is precipitated from 
solution in reddfsh-orange needles by the addition of nitric aci<L 
Both the ol- and the nitre-linkiogs are very stable, since the salt can 
be recrystalUaed from bydrochlorio acid. 
ffydroxoaqu^texammine-fi’peroxo-ol^ohaliicobalu salts, YX^ ' \rhere 

^ melanocbloride is prepared 

by the exposore of ammoniacal cobait chloride solutions to tbe air at tem- 
peratures below 6 *', ^nd then worked up with silrer nitrate, it yields a 
brownish'black nitr^ in addition to the salts of the hexamnune- 
^-aminoperoxo-pl-cotnticobalte series. From this brOwaish-black 
nitrate, the pure nd^ate, Y{SO^y may be obtained by a complicated ^ 
process; sh^ng brown crystals. **00 heating with concentrated 

P phimc acid, it is decomposed with elblution of osi^gen Mid niteogeni ? 
> volumes of these gases obtained showing that' the oompooii^ con-’^ 
“S s peroxo-greup and teryiUont and quadrivalent cobiJt .The .. 
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JouMS raJt:'with ammonium sulphate, Y(SO,)jlIH 4 ,H^O, is precipitate^ 
ivheir ghmial acetic acid is added to a solution of the nitrate saturated 
irith ammonium sulphate ; black crystals. The followiug salts are pre. 
pured by double decomposition of the sulphate with Tarious ammonium 
Bidta. The eiloride, YOlj, brown needles; lyomide, YBrj.HO 
greenish-brown needles; nUratf^ y{NOalg, blackish-brown leaflet' 
When a cold solution of the nitrate in water containing acetic acid is 
mixed with concentrated hydrochloric acid, small, greyish-black crys- 
tals of trMiinhydroxohexammiM-ii-ftrpsctxchaUkobaltt chloride Yol 

'■ Cl "I 

are obtained. The nitrate 


where Y i 


LmjN). 


E0Co-0,-Co«»j,^^^ 


YNOj, is ohtwned from the chloride by precipitation with concen- 
trated nitric acid. By the action of liquid ammonia on the chloride 
hexammine- . and chloropentammine-cobalti-chloride are obtainedi 
proriog that the two cobalt atoms of the original substance cannot 
he joined by a -amino-linking, since such a linking is not Severed by 
the action of ammonia. 

When hydroxoaquohexammine-/i-peroxo-ol-cohalticohalt 0 sulphate 
is reduced with acetic acid and sodium iodide, and the liberi^ted iodine 
destroyed with sodium thiosulphate, pale red crystals are obtained, 
which on treatment with ammonium bromide give bluish-red platSsof 
hexammin6-yi-acetato-diol-dicobaUi-bromid%, (q.v.). The arrangement 
of the ammoniar molecules io the two series of salts is thus proved to 
be the same. 

Hfiamminehexoltricohalti-saiis, YXj, where 

r /OH\ /OH\ I 

Y = j (H,N),Co^H^:Co^H^Co(NH5), |. 

In the preparation of hexamminetrioldicobalti-sulphate from chloro- 
diaquotriamminecob.alti-sulphate (Abstr., 1908, ii, 43), * reddish-brown 
mother liquor is obtained, which, when strongly cooled, gives a green 
precipitate on the addition of concentrated hydrochloric agid. ' The 
green precipitate is dissolved in water, acidified with acetic acid, and 
precipitated as the impure sulphate by the addltim of sodium sulphate. 
From the sulphate, by treatment with ammonium chloride, greenish- 
brown crystals of pure hexarnmimhexoltrieohalti'Chlpnde, YClj-SH^O, 
can bo obtained. The bromide^ Y Brj, is obtained from the chloride by 
the action of ammonium bromide, and the dithimate, Y2(MjOs)3,3HjO, 
bv the action of sodium dithionate ; brown crystals in both cases.^ 
Whttf^eee salts are decomposed by hydrochloric acid, the ] 

ar^ dichliioaquotriamminecobalt chloride, 

/^IWide, and chlorine. The formation of triamujilne salts shows tbst 
: the aix ammonia molecules are divided equallys between two co > 
Wtoms, and the chlorine is a result of the rrfuetion of the thir co a 
’ nt^m from tervalent to bivalent pdbalt. There are no p-amino- in mg i 
and hence the constitution given above. .vis-uJ 

When solutions of heiammineheioltricobaUi-salts are P . 

' wiAA^rated hydrochloric •oid in the cold, one of the ol-lmns^ 
and gma crystaje of 
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ehloridt, 


„®fco^5»WoH^0o(NH,), 

\oh/ M)H/ : 


CI 4 , are obtained. It 


is not yet certain whether all the chlorine atoms are ionic in 


character.- * * , 

For other oomplei metal ammoniag, see Abstr., 1907, i, 182, 1012. 

T. S. P. 

Tungatio Acid Hydroaol. Alfuid LorresMosEE (ferh. Qis. dmU 
Hatur/ortek. Aerite., 1910,11, 70— 71).— When a not tqo dilute solu- 
tion of hydrochloric acid is added to a concentrated solnton of eodiom 
tungstate, a Toluminous, Ifelatinons, white precipita 6 e>. is formed. 
More dilute solutions remain clear at first, and afterirards slowly 
deposit the white precipitate in a more voluminous form. If the pre- 
cipitate formed from very dilute solutions is repeatedly decanted with 
distilled water, a clear hydrosol may be obtained, which, however, is 
unstable, as it gradually becomes cloudy, and changes to a hydrosol 
which is yellow in reflected light. When more concentrated solntions 
are used, the voluminous, white precipitate gradually decreases in bulk, 
at 'the saifle time turning yellow ; Anally, the same yellow hydrosol is 
obtajnrd as previously. If this yellow hydrosol is shaken, a silky 
lustre ,s noticeable in rented light, although it appears clear in 
transmitted light ; it is a tgRpension of relatively large particles, and 
gradually clears on keeping. 

The above phenomena illustrate the gradual and continuous change 
from a solution, or molecular-disperse system, through a hydrosol, 
which is clear in both transmitted and reflected light, to a jelly. The 
jelly is not stable, however, and undergoes an irreversible trans- 
formation into a suspension. T. S. P. 


Mutual Influence of Colloidal Tungstio and Molybdic Acids, 
Loth»e WoHLEK and W. Bbgeu (KoU. Chm- ' BtOufte, 1910, 1, 
454 — 47o) — Experiments are described which show that the precipi- 
tation which occurs when solutions of molybdates are acidified is due 
to the presence of tuogstates. The readiness with which precipitation 
takes* place is dependent on the proportion of tungstic aeid present, 
and when this is present in very small amonnt, the temperature may 
be raised to nearly 100° before a precipitate is obtained. The precipi- 
tation is primarily dne to the tungstic acid in the solution, gmd when 
this separates out, molybdic add is simultaneously removed from the 
solution. Eii»rimenta have been made to determine the* dependence 
of the composition of the precipitate on that of the solution. It is 
lound that the qualitative extraction of tungstio acid in presence of 
urge quantities of molybdic acid can be effected by precipitation with 
.nydrogen sulphide in tagtaric acid solution. 

Dialysis experiments and ultramicMscopic observations indicate that 
o y^ic acid can be obtained in colloidal form, and that colloidal 
moiyMio Mid is pr^ent in solutions of the molybdates. The procipi- 
TOon which occurs on acidification of impure molybdate solutions i» ' 
Jufluencs of the colloidal /onus of tungsUc. and ■ 



■nwljrtt^^iesds.'' InrconBpqtwtic? of (iiiV^iiWBjinflueflce, Comtiierciai 
h^&ioJd ^woya OOBWnS 'Bppie«i*|j:'ti»i>fiti«s Simolybdie acid 
■■ ■ ' ‘ . H.M.D; 

55it5fl«oniam Sulphatea III.< Baeid Ziroonimn 

l!^}phate .rad its Hydrates- ©iwo Hidsm and H. Hebzfii.i) 
\ZeStek arnny. Chm., 1910, 67; SSS-r-Slfiy.-r-Tho salt 4ZrOj,3SO 
conti^Bg water of cryatallisation (Abstr,, 1906, u, 531), is so welt 
defidw^ to be suitable for atomib weight determinations. Its p,,. 
pertiee therefore been further Studied. The ratio ZrO, :S0 is 
very eo^^t.1 When dried over dilhte sulphuric acid, D 1-356, ths 
salt oos talM- l STTjO. It forme monoelini& microscopic needles, 0 3-50 
and is wer)|fliitoble towards dilate acids. The lose of water when dried 
over eulphuW acid of increasing concentration is continuous until the 
hydrate 4ZtO,3SOj,7H,0 is r^ched, an(Sliie process of dehydration 
is not reywBlibie. Careful heating for a long time at 106—116° yields 
a salt Attuning 5H,0, and the anhydrous 'salt, I) 4-1, is obtained at 
300^. The pentahydrate may be regarded as Zr4(S08),(0H),5, and as 
the parent substance of the higher hydrates. An attempt to replace 
the hydroxyl by chlorine gave only indefinite products. C. H. D, 


Compounds of Thorium Ohlorid s yi th Jlmmonia. ^nbijAiii) 
Chawknet (Cdinpf. rtnd,, 1910, 161, 38|K389). — ^The composition of 
tbs compounds prepared is given in tabmw form, together with their 
heat of dissolution in hydrochloric acid, the approximate temperature 
-of formation and decomposition, and in each oase the beat of fixation of 
INH, on the preceding member of the series. The componnJj 
mentioned are of the type ThCl„r»NH„ and may be classified into 
threegroupa.f(l)*i = 4,6, 7, 12,Bnd 18. These are obtained by ttestinj 
thorium cholotide with liquid . Jtininoma, and allowing the product to 
htemain at difierent tempemtures. They are decomposed by water, and 
in a vacnam lose ammonia, forming the compound Th01„4NH,. (2) 
n « 4, 6, or 7. The taembers of thb group are prepared by leaving the 
chloride in contact with gaseous ammonia. They remain unaltered 
when plaoddin a vecuum or treated with water. (3) »= 6, 7, 12, or Id. 

' These compounds are obtained b^h^e i^dition of liquid ammonia to 
members of the eeoond group ; the firs# two terms of this group are 
Meutmal with the last two of the second. 

BjB compound ThCl.,41fH, of the second group, is the only one in 
the whole seriee etable above 120°. At 280—300°, however, * 
loses hyfcogen chloride and forms thorium tetramide, 
jieat the amide Th(NH])j is obteuucd. " - 


The Bqfiflibriuin Diagram of the Oolu 

■6. 6. UHASorp and Runow VooEi {ZtUtch. anorg. Citan., i 
442-447. Compare Vogel. Abntr., 1909, ii, 896 ; 


ii. aitt«WDoe8 xmymn we reaui^# jhrewivus. 

.ithqtiro'anthorsaie dimuasedand e^hin^. f “^'‘;;:;,tortiation 

'oomponnd, AeaMg.,! is confirmed, atii that of Vogel 3 ,i, 

> A^, m ceoBwtoTie^. Thesurvere] 
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change in oott)eniir»ti6n of the solid solntidn Au-AuMg on cooling has 
the form giWn ft by Vogel ; ^he remaiBing curves (Jrazoft’a data are 
to be preferred. ' . • ■ 0. H D 


Hineralogioal Chemistryi 


„ SCHALLEE iiMier, 7 . 

iSbi., 1910, [lyji 30, 146 150j^®Ludwigite, a mineral hitherto known 
only from Morawitia, jn Hungary, has been found at Philipeburg 
Montana, as small spherulites, with a radiated structure^nd a dark 
green or nearly black coloip-, in metamorphosed limestone with large 
bodies of magnetite. Under the microscope the fibres give straight 
extinction and are strongly pieochroic (sea-gree^/or vibrations narallel 
to their length, and chestnut-brown perpendicular to this). Embedded 
ill the material la an olivine (perhaps forsterite), a carbonate (perhaps 
magnesite or ohalybite), and a eolonrless fibrous mineral. The 
material analy|«a (anal. I) was, therefore, not quite pure ; deducting 
forslente, eto., the composition is as given under IL and neglecting 
watei ind alumina, the formula becomes 4(Pe,Mg)0,FBj0^Bj0^ 


B,0j. MgO. 

I. 13-48 39-04 

II. • 16-94 33-78 

III.' [17-02] 28-88 


FeO. 

6- 79 

7- 27 
15-84 


Fe,0,. 

29-73 


SiOg. 


n^o 

HjQ 



AlA- 

(106'). ( 

>105^ 

CO,. 

Total. 

8*85 

1-81 

0-97 

0-90 

0-36 

100*93 

— 

2*27 

1-24 

113 

— 

lOO'OO 

— 


0-51 

0’82 

0-90 

10000 


A new amlysis of the Hungarian ludwigite is given under Ilf 
previously given for the mineral, namely! 
3 Mg 0 ,Fe 0 ,Fe, 03 ,Brj 0 g. The Montana ludwigite differs from this 
ma nes?! ^ ferrous oxide isomorphously replaced by 

L. J. S. 

The Play of Colour of Alexandrite. Otto Haissr 

chrysoberyl, is dark .p-een in daylight, but cherry-red in artifiei^ 
light This play of colour is independent of the crystallographio fm™ 

h IS presrat partly m colloidal solid solution, and nartlv as 
an isomorphoos mixture. auu partly as 

™lptate which have been gently bmled 

s light 

■ T. S. P. 

CWtet WfSTT OP««d 

128-130)..^TheKJ»»!&<^"'r;..'^; 1910. M. 3C^. 

xcvni. vsir-i' S J*9.*f*« ^Jwyls from: (1) Mesa 

' *r 19 • j V 
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absthacts of chemical papers. 


Ofande, San Diego Co., California; (II) Pala, San Dieirn fi 
California; (III) Madagascar : . ^ 


I. 

SiOs, 

AlA- 

MnO. 

GIO. 

CsjO. 

K,0. 

NagO. 

LigO. 

64-98 

17-86 

— 

13-42 

— 

018 

084 

0-46 

H. 

n. d. 

n. d. 

■ — 

n. d. 

0-57 

0 28 

1'59 

1-33 

III. 

62-79 

17-73 

trace 

11-48 

1-70 

— 

1-60 

* 1-68 


Tot.l, 
2'IS 9S9() 
n. J. 

2 '65 99 '58 


The refractive indices of this material, and also of beryls rich 
in alkalis from Willimantic, Connecticut, and from Hebron Mair^ 
analysed by Penfield (1888) and by Wells (1892) respectively are • 


Locality. 

te. 

%• 

e. 

89 - 6 . 

Total 

alkalis. 

Mesa Qrande,., 

1 58157 

tt. d. 



1-48 

Willimantio 

1-68458 

1-67835 

0-00620 

1-15 

I’ala 

1-59239 

1-58488 

0-00751 

3-77 

Madaffaacar ... 

1-59500 

1-58691* 

0-00809 * 

4-98 

Hebron 

1-58824 

1 59014 

0-00810 

6-33 t 

• Approximate, f Namely, CsgO, 3*60 ; Na^O, 1'13 ; LigO, 


It is thus seen that with a replacement of glucina by alkalis there is 
(with the increased molecular weight) an increase in the values of the 
refractive indices, birefringence, and specific gravity. b. J. S 


Chemical and Optical Study of a Labradorite. William E, 
Ford and W. M. Bradley (imer. J. Sci., 1910, [iv], 30, 131— 153), _ 
Perfectly clear and almost colourless (the larger pieces showing a fiurt 
tinge of yellow), water-worn pebbles of labradorite from the Altai 
Mountains in Mexico (close to the New Mexico boundary) gave : 

SiO,. AI 3 O 3 . CaO. NsjO. KjO. FegOg. Ignition. Tot, si. .Sp, vr, 

Sl'24 30'84 13-69 3-76 O'l? 0-73 0 24 100-57 2718 

This corresponds with albite ; anorthite = 1 ; 1 -9 1 8. The iron is due 
to the enclosure of minute scales of hsematite arranged parallel to the 
cleavages; thesejenclosures produce a metallic reflexion, as in the sun- 
stone from Norway. The angle between the cleavages is cO 85^49' ; 
the cleavage 4(010) is imperfect and difficult to obtain. The angles of 
optical extinction are : on i(OlO), -24°37'; onc(OOl), -12“i;i'. 

L. J.,S. 


Axinite from Califoruia. Waldemar T, ScnALins {Zeitseh. 
Krytt. Min., 1910, 48, 148 — 167). — Opaque, smoke-grey crystals 
of axinite, measuring up to 6 cm. across, are found loose in decomposed 
granite at Mcosa Canon, near Bonsall, in San Diego Co. ; the 
associated' minerals are quartz, epidote, and laumontite. Aualysi.sl 
agrees with the formula ; ’ 

8SiO^2A],O5,2(Fe,Mn,Mg)D,40a0,HjO,Bs0s. 

Several analyses previously published are tabulated and found to 
agree closely with this formula, inyvhich theaUfmic amount of calcium 
is constant^ whilst the manganous oxide and ferrous oxide replace 
each other isomorphously. For the end members of the series, the 
names ferroaxinite, AljBHCa^FeSi^O,,, and manganoaxinite, 
AI^BHCaj.MnSi^Oj,,, 
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are proposed. It is pointed-out that the sp. gr. (3 268 to 5-358) 
of axinite increaSes progressively with the percentage of manganese. 

SiO... AlaOj. FejOj. FeO. MnO, MgO. C^O. HjO. B.O^. Total. 

I 42-61 l'/-43 0-88 7-53 4-10 0*44 19*74 1-56 6 04 99-83 

II. 42-79 16'38 -c- 4*22 876 0-09 19*21 1-85 [0-70] 100 00 

Small, transparent crystals of axinite from the Consumes copper 
mine in Amador Co. are associated with epidote and quartz. Several 
new crystal-forms are noted. Analysis II, made on a small amount 
of not quite pure material, also agrees with the above formula. 

L. J. S. 


Physiological Chemistry, 


Quantitative Inveetigations on the Absorption of Benzene 
from thg Air by Men and Animals. Kakl B. Lehmann, Kael 
Gundeemann, OmiAR StOhr, and R. Kleinek {Arch. Hygiene, 1910, 
72, 7 — 326).— The benzene was inhaled mixed with air, and exhaled 
over cooled flasks containing liquid parafliD. The latter were after* 
wards warmed to 100® in a current of ai^ which was then lead through 
absorbers containing a mixture of nitric and sulphuric acids, and the 
benzene thereby converted into the dinitro-derivative, in which form 
it was weighed. Id the human experiments, about 80% was absorbed. 
Experiments were also carried out with rabbits in various ways. In 
the majority, tbo tracheotomised animals breathed through a valve 
from a Camber in which benzene vapour was pressed in by means of air, 
and raised with other air sucked into the chamber by a pump. It was 
also expired through cooled paraffin absorption flasks. The absorption 
in the fipst half-hours was about 37— 54*5% of the benzene inspired. 
There is in most animals a fall in the percentage absorbed during this 
period, but the amount taken up duribg the next three or four hours 
remains coastant in most cases. Individual animals showed, however, 
consiflerable variation.^, just as Nencki showed that there are con- 
siderable variations in the amount of benzene converted into phenol in 
different animals. These, perhaps, tear some relationship to the 
benzene absorbed from inspired air. - S, B. S, 

Experiments Made on Mont Blanc, in 1909, on ‘Variations 
in Glycamia and ^eematic Glycolysis at a Very High Altitude. 
Raoul Bayeux {Gompl. rend., 1910, 151, 449 — 451), — The experiments 
were carried opt on rabbits at Chamonix, and at an altitude of 4350 
metres on Mont Blancj*under a pressure of 450 mm. In each animal 
blood was withdrawn from the hdhrt, defibrinated, and the sugar 
estimated immediately in one part, and in the other after glycolysis bad 
een allowed to proceed for an hour at 39°. The conclusions drawn 
are that the aipount of sugar and the speed of glycolysis are both 
: iminis ed at high altitudes, but that the variations are indeoendent 
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of alteratioBS in the animal temperature. Death eupervenes when 
glycolyeia i» diminished to the extent of 60%. • W. 0. V. 

Origin and Importanoe of the Amylolytio Blood Ferment 
Kdm Moeokel and Fjunz Rost (ZtUaeh. pkytiol. CItem., 1910, 
436^485). — ^The amount of amylase in the blood of different species of 
animals varies considerably, and corresponds with the digestive power 
The amounts present in the urine do not show great variations. 

The amount of ferment in the blood may be increased by cold, md 
tends to increase under the induence of hunger. Animal diastase 
introduced per os, per rectum, and subcutaneously does not increase 
the blood d^tasa 

rilocarpin causes an increase both of amylase and of maltase in the 
blood^serum. Phloridzin and adrenaline have no effect. Strychnine 
poisoning generally results in an increase of diastase in the blnod. 

Human diabetes is usually coincident with diminished amounts of 
diastase. 

The diastase is partly eliminated in the urine, and a part becomes 
inactive in the body. Impermeability of the kidneys generally gives 
rise to a not very oonsiderable increase of diastase in the body. 

N. 

Question as to the Identity of Pepsin and Chymosin. W, 
Sawitscb {ZeiUfh. phyiiol. Cktm., 1910, 68, 12—25. Compare Bang, 
Abstr., 1900, ii, 356 ; Hammarsten, ibid., 1908, i, 588).— k 
Hammarsten's method for isolating pepsin from chymosin. the hatteris 
not destroyed, but the properties of the ferment are so altered that 
samples usually show nsgativo coagulating properties. 

Calves' rennin when kept in a thermostat alters in properties and 
then resembles Bang’s parachymosin. 

Although ferment solutions from different kinds of animals have 
different properties, it does not follow that the pepsins of different 
animals are not identical. The differences in properties are mainly 
of degree of resistanoe or reactivity, and it is shown that a'ferment 
solution from a single animal can also vary considerably in properties 
according to the conditions of the experiment, and the non-reactivity 
of the solution does not necessarily mean the absence of the ferment ; 
it may be doe to the conversion of the ferment into its inactive form. 
It is possible that the difference in behavionr of different solutions 
is due to the presence of compounds of pepsin with various substances. 

J. J. S. 

Comparative Inveetigations on the Activities of Pepsin and 
Chymosin of Dogs and Calvea Olaf HiMMAasTEs {Zatack 
fKyM. Chm., 1910, 68, 119— 169).— Infusions of docs’ and calves 
straachs have been examined, and it is Bbai{n that tlie peptic an 
coagnUting effects are quite diffwent Both extracts were made o 
'contain 0 2% hydrochloric acid. Although the infusion 
contained twice as much pepsin as that from calves, it was foun 
.4t (Klutiona 1/10—1/80 the dogs’ extract was incapable olc"™ 

' oowA milk, whereas extracts of the same concentration from c 
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readHy pfrfuoed eoagulition. In the case of the canine extriufk 
curdling did noV fallow the ordinary time law. The differeno’o in 
behaviour was pot due to the fact that the extract from dooa con 
tained mhibiting substances, as when added to calves’ ihfuLn ii 
produced much th» ame eSects as diluting the latter extract with 
0-2% hydrochloric acid. * 

An incr^ in the ^idity of the infusion had a more marked effect 
on the dogs enayme than on the calves, and, by the addition acid, it 
was found possible to obtain solutions of the two infusions with equal 
curdling powers, but the peptonising powers of two such ex^ts 
were as 1 : 50 (calves : dogs). 

Calmum chloride also had a greater accelerating influence than acid 
and in this case also the effect was more marked in the case of the 
infusion from dogs stomachs, but it was not found possible to prepare • 
eolations of the two infusions identical as regards both peptinilg 
and curdling properties. v -“““b 

The addition of either acid or calcium chloride to dogs’ infusion 
restores the ordinary time law. ® 

It 18 pointed out that the addition of calcium chloride to milk, as in 
Migay aad Sawi tsch s experiments (this vol., ii, 140), increase the 
ac.di.ty of the milk (compare Dam, Abstr., 1909, i, 278). The results 
obtai. ed support the view that peptonising and coagulating effects are 
due to enzymes (dualistio view). e s are 

The view that the difference is entirely due to the fact that cow’s 
milk contains substances which inhibit the action of dogs’ enzyme 
to not appear tenable, as experiments have been made with caSL 
solu ions in place of milk, and in these experiments ooiSte 
parallelism betwren the two effects could not be^ obtained. Argu- 
ments against the view that the infusions themselves contra 
substances with inhibitmg properties are also brought forward. 

J. J. S. 

A**® Organism of Protein Cffeavage 

aW Mi “-n I l,?S7h “S". SJr- 

wTZsLnd^tld'”.?”®'* Specially meat! 

Oiysis is readii; otuS !n tCYriouTte:® 3? 

. N. H. J. M. 

'^^®^°S®®yon“fCeUulosebythe 

Compare this vol if 395-^398. 

I'Ohrisch and‘Simon an/ ‘^ob-'ique of 

“ents,considereTauW’el “'*'1 Scheuvert’s 2xperi- 

204-222)._It Ls h^n (■St'oeiem. &itsch., 1916, 

It has been ihojra previously that bodily developl 
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mciit 7s impeded by a want of calcium saltSi and the same cause has a 
deletei’ious influence on the excretions and secretionSf" and that these 
factors bear accordingly a direct relationship to the hardness of water. 
The authSr has carried out experiments and collected statistics to ficj 
in what manner the hardness of water acts. He finds that there is 
no direct relationship between the mineral contents of vegetables 
and the hardness of water in the neighbourhoods in which they are 
grown. There is, however, a direct relationship between the contents 
of cooked vegetables and the hardness of water in which they are 
cooked, those vegetables which are cooked in hard water having a 
greater calcinm content after cooking than those cooked in soft water. 
These results were derived from oximriments both on natural water 
and water hardened by different calcium salts. The author also gives 
statistics showing generally that in neighbourhoods with hard water, 
the children ace suckled by their mothers for longer periods than iu 
neighbourhoods with soft water. The mineral contents of milk exerted 
no influence on the difference of digestibility of boiled and unboiled 
milk. The calcium salts of digested milk are soluble both in acid and 
alkaline liquids, and dialysable. The calcium that is rendered 
insoluble by rennet is apparently not present as inorganic salt. 

S, B, S. 

9 

The Inhibition by Potassinm Cyanide of the Deleterious 
Action of Salt Solutions on the Fertilised Egg. J scquks Loeb 
(S{(KiMi. Zeitsch., 1910, 27, 304— HI).— It has been shown that if 
the fertilised egg of sea-urchins, be placed in solutions of the chlorides 
of the alkali metals isotonic with sea-water, and be then returned 
to sea-water, they undergo cytolysis. It is now shown that this 
deleterious action can be inhibited if small quantities of potassium 
cyanide' be added to the salt solutions. To explain the result, it is 
assumed that the hydrolytically dissociated part of the salt enters 
into action in the cell, the hydroxides of the alkali metals forming 
salts with the acid constituents of the cell, which undergo oxidation. 
The oxidation products act cytolytically, but are precipitoted by the 
salts of dyad metals. Potassium cyanide acts by inhibitog tbis 
oxidation. ' • 


Action of Some Organic Salta of tho Alitalia on Muscle 
Blood Corpuaolea, Protein, and Lecithin. Kunou 11 'ibes 
(P/ faper’s Arcliiv, 1910, 134, 311-336. Compare tins vd, b 
330, and Abstr., 19.09, ii, 251).-Continmng his “ “ 

parallelism between the physiological and the , , 

properties of neutral salt solutions, the author h^s inves ig 
Ltion of solutions of the alkali salts of a number of " 

the resting current in muscle, the diminution of muscular exc UbiMfj 
the coagulation of protein substences by heat, ^ 1 , 

proteins, and the precipitation of l«cithin. He finds that i 
actions the organic cations fall into approximately ■ j, 

namely, tartrate, sulphate (formate, acetate, 
valerate), chloride, iodide. The effects of those of lithiuoi 

. IrTe^lL in br;oketsare nearly equal. The sodium and htb." 
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gaits of Balicylie and beoaoic acids, exhibit, however, no* such 
parallelism, and*their actions are not reversible. 

The bsemolytic effect of the various salts is the same for blood 
corpuscles of different animals, and runs fairly parallel to their other 
actions already mentioned. The typical haemolytic substances, such 
as saponin and solaoin, generate in muscle an irreversible resting 
current in the normal direction, and diminish to a corresponding 
degree its excitability.^ B. V. S, 

Extractives of Muscles. XI. Nitrogenous Bxtraotiva 
Substances of Veal and Beef. Wladislaw Sxwaszopf (Zeitsch. 
physid, Gkem.^ 1910,68,26 — 39. Compare Krimberg, Abstr., 1908, 
ii, 609). — Aqueous extracts of veal yielded carnosine (0*176), methyl- 
guanidine (0 022), and carnitine (0*019%). N, H. J. M. 

Occurrence of Choline in Testicles of Oxen. G. Totani 
[Zeilich. physiol. Chem.y 1910, 68, 86 — 87).— The author finds that 
choline is a normal constituent of oxen testicles (compare Dixon, 
Abstr., 1901, ii, 259). J. J. S. 

The Bile of Polar Animals. IV. The Bile of Seals. Olap 
Hixw ABSTEN {Zsitsch. physiol. Chem., 1910,68, 109 — 118. Compare 
Abstr., 1909, ii, 819). — The bile of the following species has been 
examined : Pkoca barhata, P. groenlandicay P. foelida, CysUyphora 
eristata. In each case the bile contained much taurocbolate and but 
little glycocholate, and hence the ac^ueous solutions were not pre- 
cipitated by lead acetate, copper smpbate, alum, calcium chloride, 
or barium chloride. Fen*ic chloride gave precipitates containing 
appreciable amounts of colouring matter together with tannic acids. 
Most of the biles contained only small amounts of phospbatides. The 
numbers varied from traces in the case of P. barbaia to 14% in the 
case of Cyslophora cristaUt. 

Bilirubin and urobilin could not be detected in the bile of (7. crUtata, 
and urobilin was absent from [the gall of P. groenlandioa, but was 
present in appreciable quantity in that of P. barbata. 

A glycocholic acid, not identical with the ordinary acid, small 
amounts of a-phocaetaurocholic acid, appreciable amounts of /8-phocae- 
taurocholic acid, and an acid, probably taurocholeic acid, were isolated 
from the bile of P. barbata. Of the bile acids present in P. grom~ 
landica, 44 52% consisted of o-phocaetaurocholic acid ; appreciable 
amounts of the ,8-acid were also found, 

Taurocholic acid and the a- and j8-pbocaetaurocholic acids were also 
detected in the gall of P. /oelida. 

Cyslophora crislata gave a glycocholic acid, probably glycocholeic 
acid, small amounts of a- and ^-phocoetaurocholic acids, and much 
taurocholic &id. j, 

. Sulphur of Urine and its Relationship to 

Me Diazo-reaotion and the Elimination of Proteic Acids. 
M0B12 Weiss {Smhm. Zeitidi., 1910, 27, 176— 203).-The diazo- 
reaction of Ehrlich is according to more recent researches due to 
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me sydnaypijjteic adda *hich contain adiphnr.t The author ha 
acoordio^y investigated the quantitative i^tionsffip between the 
nentral sulphur and the diaze-reaction, and also the amount of 
hydinzypioteic acid excreted. He gives a summary of the results of 
dtiisr observers on the elimination M nentral sniphqr, and also his own 
detHrminations. He concludes therefrom that the groups yioMin? 
neutral sulphur are derived partly from the ingested food and partly 
from the proteins of the organism (erogenous a^endogenous portions) 
The latter yield larger quantities of neutral s^pinr, and the latter is 
increased under conditions, such as the influence of toxic substances 
which cause a break down of the body proteins. In tuberculosis of the 
lungs, the neutral sulphur excreted increases both absolutely and 
relatively, and there is also a corresponding increase in the Ehrlich 
diaso-reactlon. In carcinoma, the largest quantities of neutral sulphur 
were found. It appears, therefore, as if the neutral sulphur may bo 
regarded as a measure of the amount of hydroxyproteic acids excreted 

8. a 8. ’ 

The Excretion of Ethereal Snlphstes and GHycuronio Acids 
after Administration of Aromatic Compounds. Felix SiEsy 
{SeitaA. phyaiat. Chm., 1910, 68. 62 — 68).— feperiments have shown 
that after the adminietration of aromatic substances there is a Am- 
sidetable increase in the amounts of glycuronic acid excreted, even 
when the preformed sulphuric acid is not completely exhausted. The 
increase in the ethereal sulphates takes place more promptly than an 
increase in the glycuronic aci<^ especially when indole and cresol are 
used. 

The amount of ethereal sulphates gives a sure measure for tlie 
excretion of aromatic compounds when only email amounts are present. 
With large quantities of aromatic substances, account must be taken 
of both ethereal sulphates and glycuronic acid (compare P. Mayer, 
Abstr,, 1902, ii, 520, 616). J. J, S. 

Behaviour of Benzoio Aeid in the Organism of Fo'wls in 
Presence of Glycine. J. Yosbikawa (Ztitack phyaid. Vhem., 1910, 
68, 79 — 82). — The organism of fowls is not able to effect the synthesis 
of bipporic acid from benzoic acid and glycine fed simuHaneously. ' 

N, H. J. M. 

Behaviour of Phenylacetio Acid in Fowls. G. Totasi 
(Zeiteeh. phyaiat. Chtm., 1910, 68, 76 — 78).— When cousuraed by 
fowls, pheayldcetic acid combines with ornithine with the production 
of phenylaceto-ornithuric acid, which probably bqp the constitution 
CH,Ph'CO-l!fH'[CR,],-CH(NH-CO'CHjPh)'COjH. N. If. J. «■ 

Physiological Degradation of Acids andAhe Synihesisof an 
Amino^aoid in Animals. FsAite Ksoor (ZtUach. physiol. Clmi., 
1910, 67, 489 — 602) — a-Amineacids, after parting with the ammo 
ind carboxyl groups, are broken down in a manner similar to the 
next lower fatty acids. They may be acetylated in the bodies o 
animals. 
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a-Ketonie Mid* "“y up nitrogen in organic combination fn 
the bodies of aiimels with production of optically active a-amino- 
acids. a-Hydrojy-acids may also be converted into o-amino-acids. 

N. H. J. M. 

Phyeiologioal Actions of an Ergot Base and of /S-Iminazolyl- 
ethylamine [/S-Amino-d-ethylglyoxaline], D. AcKsaiiiirs and 
Pbieobioh KoTSOHia (^eilsoh. Biol, 1910, 64, 387—394) A physio- 

logical comparison is made of /9-amiDo-4-ethylglyoialine and a bara from 
ergot which exerts a specific action on the cat’s uterus. The conclusion 
is drawn that they are nob identical (compare, however, Barger and 
Dale, this vol., ii, 736). G. S, W. 

Inurement to Adrenaline. Leo Pouak {Beitsch. physiol, Chom., 
1910, 68, 69—74). — Experiments with rabbits showed that injection 
of r-adrenaline during a prolonged preliminary period had as little 
protective action on the eSeeb of /-adrenaline as the employment of 
1-adrenaline itself, N. H. J. M. 

Bebavjour of Pyridine in the Organiamfl of Goats and Pigs. 
G. Totaiii and Z. Hoshiai {Zeitech. physiol. Chm., 1910, 68, 83—84). 
— ft), .'rinients in which two goats and a pig, fed on an exclusively 
vegetable diet, received different amounts of pyridine, injected eub- 
cutaneonsly, showed that methylpyridine is produced and is eliminated 
in the urine. N. H. J. M. 

[Physiological] Action of Gbolin. Frasz MOue* '(Pflager's 
Arckiv, 1910, 134, 289 — 310. Compare Abderhalden and MUIler, 
this vo!,, ii, 725). — The fall of blood-pressure produced by choline 
is partly due to its action on the heart and partly to dilatation of 
the blood vessels. Choline also produces vasoconstriction, however, 
and this alone is observed on transfusion of the vascular system 
subsequently to the action of atropine. Choline acts on intestinal 
muscle both when the plexus has been Removed and when it has not. 
Experiments' with isolated muscle from the intestine, uterus, and iris 
show a great analogy to the action of pbysostigmine. The occurrence 
of a rise of pressure after atropine plus choline is probably due to 
paralysis of the dilatatory elements of the walls of the vessels by the ' 
atropine. • Y. S. 

'The Influence of Quinine on Experimental Trypanosome 
Meotion. Jnnos Moboesboth and L. HALBBBSiAEBTElt (^itsunysber. 

■ Akai, Berlin, IJIO, 732 — 748).— The propylactic action of qflinine 
and various quinine derivatives, such as cinchonine, euquinine, hydro- 
c loroquinine, and hydrochloroisoquinine was investigated. Under 
cer am conditions a marked propylactic action could ascertained, 
an was manifested by the longer fluration of the life of mice after 
^^rPM^some strains. After peritoneal injection, even 
was'*v>t • a* wM almost toxic to the animal, no protection 

s'* J '■ subcutaneous injection, the protection was more 
“arited, and it was more marked still when the drug was taken tur os: 
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The authors discuss the theory of these results, and regard the total 
action of the drug on the host (“ organoergy ") as the product of t«o 
factors, "organotropy" x sensitivoness. 

In a similar way the action on the parasite (“ parasitergy is 
a product of the factors, “parasitotropy” x sensitiveness. Wijj^j 
“organoergy" is greater than “parasitergy" the drug will injure the 
host without killing the parasite. In the reverse case, the dru* cm 
exert action on the parasite. • S. B. S. 

NegatiTe Ferric Hydroxide. III. Arsenic and Iron 
Heuuans W. Fischer and Erich Kuzhitzsky {Biochm. Zeiisch., 1910 
27, 311 — 325. Compare this vol., ii, 856). — Numerous experiments 
on animats, carried out chieEy with rabbits, were undertaken with a 
view to determine the action of colloidal ferric hydroxide as an antidote 
to arsenic poisoning. The positive ferric hydroxide had .a slight anti- 
dotal action, and the negative colloid a somewhat stronger action. The 
conclusion was [drawn, however, [that a satisfactory antidote in the 
form of a colloidal ferric hydroxide conld not be obtained. S, B. S. 
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Abiotic Action of Ultra-violet Bays of Chemical Origin. 
EuoiNE Tassilly and R. Cambieb (Compt. rmd., 1910, 151, 342 —344). 
— The flame of carbon disulphide burning in nitric oxide is shown to 
have a feeble sterilising action on water containing bacteria exposed 
to its light. Such a flame shows bands in the region 
A 3400 — 4900 Angstrom units, and it is to the rays of this part 
of the spectrum that the flame appears to owe its abiotic properties 
(compare Cernovodeanu and Henri, this vol., ii, 332). W. 0. W. 

Theory of Disinfection. Beoimald 0. Herzog and R. Birzei. 
(Zeitsch. phytiol. Chem., 1910, U/, 309 -313). — Silver nitrate is taken up 
by yeast as in a process of adsorption, and chloroform behaves siiiiilarl}'. 
In the case of formaldehyde, a constant amount is fixed by the yeast 
independently of the concentration. Phenol is not taken up by 
yeast. . N. H. I- 

Bactericide Value of Thymol. Ernst WanV Schmidt {ZeitA 
phi/tiol. Chtm., 1910, 67, 412— 432).— The action of thymol is very 
uncertain, and its employment in digestion expeymeuts, especially those 
of long duration, with alkaline* reaction should ho discontinued. 
When animal and. vegetable proteins are aubjected to the action of » 
tryptic ferment in presence of thymol, misleading results ® 
obtained, owing to the bacteria attacking both the ferment an i “ 
protein. - N.H.J.M- 
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Action of Anodic and Cathodic Liquids on Germination 
Henki Micheeia (Bvll. Amd. ray. Bdg., 1910, 391—403. Compare 
thisvol.,ii, 232).— It has been shown previously (loa. cii,)that it wheat 
is allowed to germinate in contact with a AyiOO-solution of potassium 
chloride, through which an electric current is passed, the grain in the 
“ anodic liquor " (that is, in that part of the solution near the anode) 
germinates less freely than that in contact with the “cathodic liquor,” 
and the same difference is observed if wheat is allowed to germinate 
separately in such liquors, the electrodes having been removed, whence 
it is concluded that the effect of such liquors on germination is not 
due to electric charges on the ions, but to changes induced in the 
liquors by the passage of the current. In the present investigation an 
attempt is made to ascertain the nature of these changes, and the 
reasons for their influence on the germination of wheat. The initial salt 
solutions wer» centinormal in all cases. Filtration of the liquors has 
little influence, AVith sodium chloride or nitrate, cathodic liquor is 
more favourable to germination than anodic liquor, a mixture of the 
the two is intermediate, and an unelectrolysed solution is better than 
any of the other three. The same is true of potassium nitrate or 
chloride, except that in the former ease the cathodic liquor is more 
favourabfe than the unelectrolysed fiolution as regards leaf formation. 
For" mixtures of potassium and sodium chloride, the uneleotrolysed 
solution .8 better than the cathodic liquor. Using Liege water, or 
water distilled in glass vessels, the cathodic liquor is ,more favourable 
than the anodic liquor, although for the distilled water the difference is 
slight. 

It is unlikely that these results can be explained by Aso’s work, 
(thi.s vol., ii, 439), although they may be accounted for by de Heen’s 
suggestion, that the cathodic liquor contains ionic chains broken at 
negative points, since such chains may bo more favourable to the 
germination of wheat than the ionic chains with positive ends, 
present in anodic liquors. Moulds (Mucor, spp.) always develop freely 
111 the f^nodic liquors, whence it seems likely that the protoplasm of 
Muem' is different from that of the higher plants. T. A. H. 


_ Origin of Osmotic Effects. III. The Function of Hormones 
m Stimulating Enzymic Change in Relation to Narcosis and 
the Phenomena of Degenerative and Regenerative Change 
in Living Structures. Henry E. Armstrong and E. Fbankland 

B, 588-602. Compare Abstr., 
a, 11 , 387 ; this vol., ii, 668 ; also Guignard, Abstr., 1909, ii, 823 ; 

Iran e, Abstr., 1909, ii, 824). — When a leaf of cherry-laurel is 
xposed to the vapour of an amesthetic, hydrogen cyadide is liberated : 
Hid ^ j Guignard’s sodium picrate paper, 

the ® a delirate indication of the occurrence of enzymic change in 
art !!<! ' . ““‘y common aD!est;Jietics, but mostorganic vapours, 

disulohir? naphthalene, carbon 

etc P a'cnliols- and esters of acids of the acetic series, 

hvdrovrrr'"^’® ^‘O****®- benaaldehyde, and 

acids alLll i. A f 

’ ') n most salts are inactive, but the simpler organic 
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Msid? ‘mercario oUoride, oadmiom iodide, and s^ium and potassium 
fluorides all pass into the leaf from solutions. *186 Behaviour of th 
laurel leaf resembles very doaely that of the barley grain (compare 
A. J. Brown, Abstr., 1909, ii, 386); It is proposed to divide sub 
slfBeee other than colloids into two sub^slasses, acqprding as they win 
or will not pass through differential septa, such as occur in the barley 
grain and the laurel leaf. The term "dormons," introduced bv 
Starling, is applied to the former sub class. ^ 

Eiperiments show that water actually passes into the leaf together 
with the hormone, and that not only is hydrogen cyanide liberated 
and water absorbed, but that the amount of reducing sugar in the 
leaf is greatly increased. 

The hypothesis is advanced that when introduced into the living 
cell, substances generally which are not attractive to water exercise 
stimulative effects that are primarily mechaoical, mofficules of the 
hormone being interposed between the molecules in the cell by the 
change in the osmotic state and the activity of the medium raised so 
that an influx of water from other regions takes place. Possible the 
more dilution thus effected is determinative of change ; contact being 
established between hydrolyte and^hydrolyst, degenerative chpnges are 
set up which tend to increase in intensity as the products of change 
(hydrogen cyanide and bensaldehyde) in turn exercise a similar alflnu. 
lative influence ■, gradually enzymes are set free which can attack the 
various hydrolytes stored in the cell. 

From this point of view, the phenomena of change in living stnic- 
tores, especially muscle and nerve, are considered, also the phenomena 
of narcosis, the regulation of respiration, and the physiological effect oi 
alcohol and of drugs generally. The hypothesis also affords .uj 
explanation of a number of more recent observations on plant 
metabolism. £. F. A. 

The Presence of Free Hydrogen Cyanide in Plants. 
CiKO Ravexna and Mabio ToBBaum {Atti R. Aaxd. Linai, 1(110, [»], 
19, ii, 19— 25). — Free hydrogen cyanide does not appear to be present in 
the leave* of the cherry-laurel, or occurs in them only in traces, 
This result is obtained when the leaves are immersed one by one in 
bailing water, so that the enzymes are destroyed instantaneously. 
When the destruction of the enzymes is less rapid, free hydrogen cyanide 
produced by their activity may be found, as, for instance, when a 
mass of loaves is placed in boiling water, the temperature of which 
is thereby reduced for a short time. That the acid may bo formed 
in such a wa^ 4 shown by the fact that mixtures of amygdalin and 
emulsin wrapped in paper yield it under these conditions. The loaves 
loee hydrogen cyanide to a much greater extent when dried slowly 
the ordinary temperature than when the desiccation is carried out at 
130° (compare Cou^t, Abstr., .1909, ii, 267), bst no hydrogen cyanide 
is evdved 4nnng the process. 

on Green Plants, Marcei. Mimw* 
481—483. Compare Abstr., 1909, n, 8dd, 
leekel, this vol., ii, 63).-A large number 

M 


Action c^Wsponre 
(Con^f^mo, 151, 
kirandftlffit, ii, 824; li 
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sabstauces are mentip^d aa producing blackening in the leaves af the 
cherry-laurel when thP^lant is submitted to the action of the vapours. , 
In some caseA liberafdon of hydrogen cyanide also occurs, whilst in 
others this is set free without blwkening taking place. The com- 
pounds employed in the experiments included hydrocarbons and their 
halogen derivatives, alcohols, phenols, acids, ethers, esters, aldehydes, 
ketones, amides, amines, and nitriles. W. 0. W. 

The Betaines Present in Plants and Stachydnne. < B. 

Ekgelasd (Ztiladi. physiol. Chsm., 1910, 67, 403 — 404). — Polemical 
(compare Schulse and Trier, this vol., ii, 743). The author claims 
priority in establishing the constitution of stachydrine, and also as 
regards the suggestion of the origin of betaines in vegetable tissnes. 

J. J. 8. 

« 

Synthetio Production of Asparagine in Plants. Dmitbi Pbiahi- 
acHSiKOFF and J. ScHULOFF {Ber. Dsut. hot. Ges., 1910,28, 253—264). 
— Pea seedlings supplied for thii-teen days with ammonium chloride 
failed to produce asparagine, and the total nitrogen was not increased 
as compared with similar seedlings kept in water alone. Barley, on the 
other han^, showed a marked increase in total nitrogen, and produced 
a considerable amount of asparagine without reducing the amonnt of 
protein nitrogen. f . 

Wlieu, however, calcium carbouatewasadded in addition toammonium 
chloride, peas were able to take up nitrogen and to produce aspara- 
gine, and still better results were obtained when cdcium sulphate 
was employed instead of carbonate. In the second experiment, the 
peas produced a small amount of asparagine from ammonium chloride 
alone, a result which is attributed to the somewhat higher temperature 
as compared with the earlier ex^imeut. 

If it should be shown that all^e ammonia assimilated is converted 
into asparagine, it would follow that the latter is produced from malic 
(or fumaric) acid, and not from aspartic acid and ammonia. 

N. H. J. H. 

Enzyme Hydrolysing Aesculin and a Fat Splitting Hnzyma 
in ’Aesoulua hippocastanum. Wiluelk Siomosd (Jlomtsh., 
1910, 31, 657 — 670). — Aesculin is hydrolysed to dextrose and 
aesculetin by an enzyme, desciUasey present in the bark, seed coats, and 
cotyledons of the horse chestnut \Aescxdu$ hippocwtanum), but not 
in the buds or leaves. Aesculase is without action on amygdalin. 
the cotyledons also contain a fat-splitting enzyme hydrolysing olive 

* E.F.A. 

Constituents of Asparagus. J. liOuia Wichbes and Bebkaed 
f OLLEN8 (/. 1^10, 68, 101— 113).— The results of analyses of 

asparagus roots in April and July showed that both the main and the 
side roote contained considerably more sugar, and readily hydrolysed 

euiicellulose at the earlier than at the later period of growth. The 
contained more cellulose and furfuroids than the ude roots 
® oth contained more in July than in April. The percentage 
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total hittogen was considerably higher in the side roots than in 
main roots, and increased from April to July itflhe fdTmer, remainino 
almost the same in the latter. ’ ® 

The main roots contained more ash and mere potash in April than 
the side roots, whilst in July the side roots contaii^d more potash and 
about the same amount of total ash as the main roots. The ainoimt 
of phosphoric acid was considerably higher in the side roots than i 
tho main roots, especially in July. 

The results indicate that the organic constituents of asparagus cut 
from April to July are derived from the reserve substances of the 
roots, especially the thin side roots. " N. H. J J[ 

Carbohydrates of Aaparagua J. Louis Wiohebs and Bebsaiid 
Tolleks {J. Lttndw., 1910, 58, 111—116).— The expressed juice of 
asparagus was found to contain only reducing sugahs (dextrose 
0-89%; lasvulose, 1 '05%), and no polysaccharides. Mannitol is 
probably present. 

The roots contain dextrose and Isevulose, and probably sucrose 
Galactose was not found. N, H. J. AI 

Preaence of Stachyose (Maoneotetross) and of a 3lu coside 
Hydrolysed by Emulsin in the Boots of Eremostaohys 
laoiniata. Joseph KHOURr(J'. I‘harm. Chim., 1910, [vii], 2, 211—2131, 
—In a previous^ paper (this vol., ii, 151), the presence of a glucoside 
hydrolysed by emulsin in the leaves and twigs of this plant was 
announced. It is now shown that the roots also contain a glucoside of 
this type, and, in addition, stachyose, which was isolated io a pare 
state by Piault's method (Abstr., 1909, ii, 338). T. A. U, 

Chemistry of the Higher Fungi. V. Maize Blight (Ustilago 
Maydis Tulasne). Julius ZellheS {Monattk, 1910, 31, 617—634. 
Compare Abstr., 1909, ii, 922). — The following substances weretoimJ 
to be present in ripe spores (rollected in September) freed bjf sitliog 
from the degenerated tissues: KrgosteroMike substances, oleic acid, 
solid and volatile fatty acids, lecitbiii, glycerol, resins (soluble and 
insulublo in light petroleum), sclerotic acid, phlobaphen, tannin, 
mannitol, orythritol, dextrose, trimethylamine, ustilagine, proteins, 
amanitin, an inverting ferment, a fat-decomposing ferment, lui 
amorphous base, a carbohydrate soluble in alkali, and cbitinous 
substances. 

The spores contained 89T4% dry matter and 4'14'lo ash of tbs 
following composition : 

Ff.,0„ 

K,0. NaA CaO. SlgO. AUl,. Cl. Vfiy SO,. SiO,, Ion- 

62-02 0-40 174 3'9I) I’Ol 4-33 II'M 4-48 111 6 6* 

N. H. J. II. 

Chemistry of the Higher Fungi. VI. Belations of the 
Higher Paraaitic Fungi and their Substrate. Jmu* 
Zellkeb (Afonatsh., 1910, 31, 636-641).— The composition of m 
parasitic fungi depends, in the first place, on their syetcmatic position, 
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and many of their chemical characteristics are shared by saprophytic 
fungi. Their cotoposition is also influenced by the host plant ; wood 
fungi contain 'diastases and maltase ; maize blight an invertase, etc. 

The fungi attack the host plant partly by means of ferments, which 
render soluble the insoluble constituents of the plant, and partly by 
the direct withdrawal of plant constituents. There is probably, in 
addition; secretion from the parasite, sometimes of harmless or even 
useful substances, and sometimes of tozic substances. N. H. 5, H. 

Occurrence of Organio Basic Substances in Yellow 
Boletus. K. YoaHiMUBA {Zeiisck Nahr. Genussm.f 1910, 20, 
153—155). — The author has separated the following bases from a 
specimen of yellow boletus {Bolettis edulis)^ 1 kilogram of the 
air-di'ied fungus being found to contain: adenine, 0'12 gram; 
liistidioe, 0'14‘gram, and trimethylamine, 0'15 gram. Arginine and 
choJine were not present. W. P. S. 

Occurrence of Gentiopicrin in Roots and Steins of Gentiana 
pneumonanthe. £m!le Boubquelot and Mabc Bbidel (J. Pharm. 
Chini, 1910, [vii], 2, 149 — 153). — Application of Bourquelot’s methods 
of detecting glucosides and sugars in plants (Abstr., 1902,ii, 55 ; 1907, 
ii, 510) showed that the roots of this plant probably contained sucrose, 
gectiano^d, and possibly a third sugar, and indicated tlie presence of 
a gliicoside, hydrolysed by emulsin. The glucoside ^.as isolated by 
Titiret’s method (Abstr., 1905, i, 655), and proved to be gentiopicrin 
{compare Abstr., 1910, ii, 234). The stems, bearing leaves and flowers, 
also contain sugar hydrolysed by invertase, and two glucosides hydro* 
lysed by emulsin, one of which was isolated and ^proved to be 
gentiopicrin. T. A. fl. 

The Hellebore Group. I. *Oscab Kelleb {Arch. Pharm. ^ 1910, 
248, 463—467 ). — Nigdla damasc^na and A. aristatn are the only 
DK-niliers of the Nigella group which.contain appreciable quantities of 
alkaloids ; tlie former contains only damascenine, whilst the latter 
contains this alkaloid and its methyl and dimethyl hoiuologues. On 
the assumptions that formaldehyde is the first assimilation product 
and that it can function as a methylatiog agent in the plant, the 
presence of the methylated alkaloids in N^. arislaia may be due to the 
greater development, the denser foliage, and the larger area of the 
leaves, factors which would condition a greater assimilative power, and 
therefore a more copious production of the first assimilation products, 
m A'’, aristata than in N. dammeena. Tljis idea, that the, external 
orm of plants, the greater or smaller development of their leaves, 
influences the comfwsition of the alkaloids, and probably also of other 
su stances, in the plants, is to be tested by an examination of members 
0 oth^er famiries. Objiously as many^species as possible of a family 
nms e examined, and a knowledge irf all the bases therein be obtained. 
PI ^ family Kanunculacese liave been selected, and are 

'A 4hey are non-poisonous, poisonous but free from 

thfi* contain alkaloids. At present the author is dealing with 
groups Eelhhorus^ Cadiha, and J)dphinium\ the 
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alkaWds in plants of the last group are of especial interest {see 
following abstract). C. S. 

The Hellebore Group. II. New Delphinium Bases. Oscab 
Krllse (irc/t. Pharm., 1910, 248, 46R— 476). — ^The seeds of 
Sdphinivm itajAysagria have long been known to Tie poisonous and to 
contain an alkaloid. The author now finds that the seeds of 
Z>. coiucltdo contain at least three alkaloids. The seeds are extracted 
four times for four to eight days with ^95% alcohol containing o’S"' 
hydrogen chloride. The extracts are concentrated and water is addeif 
the pasty precipitate is removed, and the filtrate, after being con- 
centrated on the water-bath, is extracted with chloroform-ether, the 
extraction being repeated after the solution has been basided, The 
crude bases removed from the chloroform-ether extracts by 5% liydro- 
chloric acid are isolated as the hydrochlorides, a solution of which 
after being basified with ammonium hydroxide, is extracted with ether 
and with chloroform ; the ethereal solution slowly deposits large, 
hexagonal prisms of a substr^nce A. The ammoniacal liltrate is 
neutralised by hydrochloric acid, basified by sodium hydroxide, and 
again extracted with ether and with chloroform, whereby a further 
quantity of crystalline matter, apparently identical with A, i^obtained, 
The amorpboos substance recovered from the ether and the cUoro- 
form can be separated into two portions, one soluble, the other 
insoluble, in ether. These portions, which are probably mixtures, 
have not yet revived further attention. 

The substance A separates from alcohol in colour1es.s, hexagonal 
plates, m. p. 195 — 197°, reacts strongly alkaline in soluliou, dues not 
form crystalline salts, acts as a very powerful poison when injected 
into cold-blo<9ed animals, and resembles, but certainly is not 
identical with, Merck’s delphinine pur, Grysiallisat, Tlie latter is 
shown, by crystallisation from alcohol and mechanical separation, to be 
a mixture of a substance, m. p. 187'5° crystallisiog in hexagonal 
plates, and another substance, c^tallising in tufts of slioit needles, 
which softens at 187° and darkens, but is not fused, at 250^ ’ C. S. 

Chemical Examination of the Tuberous Boot of IpomcEs 
horefallice. FsxDEmtK B. Powke and Harou) Kooebsox [hm. 
J. Pharm., 1910, 82, 355—360. Compare Abstr., I'JOS, ii, 725; 
1909, i, 819). — The root, dried in a water-oven and ground, 
yielded by extraction with hot alcohol 2’6% of a dark brown, spongy 
resin, having [a]o - 28'4“ in alcohol, after decolorisation by animal 
charcoal. cSi successive extraction with (1) light petroleum, (3) etlier, 
and (3) alcohol,' it furnished the following three fractions : (1) a ® 
brown resin, containing (a) a tubstanee, m. p. 132 — 133°, giving 
colour reactions of a phytosterol, and (i) a mixture of unsaturated oi y 
add, with A crystalline acid, m. p. 68°;,(2) a soft '"'“''“'j 
containing (o) probably a iibydric alcohol of the ipunmo w 
{lac. cit.) ; (b) resins, soluble in sodium carbonate or hydros > 
(3) redn containing some gluoosidie matwial. , 

The crude alcoholic extract referred to above yields on 
dishllation traces of formic and butyric adds, whilst that por m 
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resinous matter) soluble hi water contaiaed^a) traces of a fluordScent 
substance, probably /S-methylsesculeUa, already shown to occur in 
jalap resin (Abstr., 1909, i, 819), and (h) a sugar yielding c^-phenyl- 
glucosazone and indednite extractire matter precipitated by lead 
acetate. The root ako contained much starch. T. A, H. 

The Ooourrence of Hemioellulose in the Pods of Pisum 
sativum and Phaseolus vulgaris. Ebnst Schulze and U. PpEHKiKaEB 
(ZeitscJi. physiol. Gkem., 1910, 68, 99—109). — ^The nitrogen-free extract 
of the pods both of Pisum sativum and of Phassolus vulgaris is rich in 
hemicellulose, and the amount increases as maturation advances ; thus 
the dried, unripe pods of Pisum contained 16—19% of hemtcellulose, 
^hile in the ripe pods the amount was 48*5%. On hydrolysis, galactose 
and arabinose are obtained. Pull details of the hydrolysis are given, 
but the hemioellulose was not actually isolated. £. J. B. 

Glucoside of Pyrola rotundifolis. Mile. A. PionTEWuoLz [3, 
Pimm. Chim.^ 1910, [vii], 2, 193 — 203. Compare Abstr,, 1908, ii, 
995, and this vol.,ii, 742).— By the application of ^urguelot’s bio- 
logical method, it was ascertained that this plant contained sucrose and 
a glucosidb hydrolysed by emukin, which was probably arbutin. The 
latter was isolated in a crystalline condition and identified. ’ The slight 
djffercncti between this preparation and pure arbutin were probably 
due to the presence of traces of impunty (metbylarbutip I). The plant 
sko contains invertaseand emulsio. The quantity of sucrose in the 
plant is about three times as great in January and February as in 
May, but the proportion of glucoside remains unchanged. The plant 
can be dried without material change in the quantity of glucoside and 
sucrose present. ’ T. A. H. 


Influence of Copper and Manganese Sulphates, on the 
Growth of Barley. W, E. Brencsley {Aan. Bot,, 1910, 24, 
571—583). — Water-culture experiments iu which barley plants were 
grown ib solutions containing copper and manganese sulphate 
respectively in addition to the usual nutrients. 

In the case of copper sulphate, it was found that in solutions contain- 
ing from 2U down to 4 mg. of the crystallised salt per litre growth 
wa3 checked in nearly every case, whilst 0’2 mg. per litre’ wag without 
enect. No stimulating action was observed. 

Xhe results obtained with mangltDese sulphate indicate that whilst 
not actually toxic, like copper sulphate, moderate amounts of the salt 
considerably retard growth. Smaller amounts (10 mg. of the crystal- 
's salt per litre,. and fcas) seem to have a stimulating action, 

' N. H. J. M. 


Pluorino ia Winea A. Kicktob and W, BaniicitK (Ztitadt, AiiAr. 

— 208).— Ibe authors have detected the 
tKi f in many different kinds of wines; one hundred luid 

Spanish, Portuguese, Italian, Greek, 
eramitiZi French, German, and other wines, were 

1 and in most cases a positive reaction was obtained. 
VOL. soviii, ii. • . . 
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Vandam’s test (Abstr., ^908, ii, 63) was found to afford the most 
trustworthy means of detecting the presence of fluorine com pounds • 
when more than 1 milligram of fluorine is pre^t in t)j 0 quantity of 
wine used in the test, the depth of the etching is not a measure of the 
amount of fluorine, but if the etching is only rendered visible whtea 
the glass is breathed on, it may be ooncluded that less than 1 uiilli. 
gram of fluorine is present per 100 c.c. of wine. One Portuguese 
wine and about one-half of the number of Spanish wines examined 
contained very appreciable quantities of fluorine compounds ; estiumted 
by Treadwell and Koch’s method (Abstr., 1904, ii, 841), the auiounts 
found, calculated as sodium fluoride, varied from 4-6 to 11 1 miHj. 
grams per 100 c.c. of wine. These figures, in spite of the fact that 
the method was found to give too low results, indicate thit certain 
Portuguese -and Spanish wines contain added fluorine compound!;, or 
that the wines have become contaminated by being stored m casks 
which have been treated with fluorides and insutflciently washed 
(compare Abstr., 1908, ii, 318). \V. P. 8, 

Occurrence of Arsenic in Soils, Plants, Fruits, and Animals. 
William P. Headden {Froc. Colorado Sci. Soc.t 1910, 9, 345— 3Gl)).- 
Arsenic, in a form which is slightly soluble in water, widely 
distributed in the virgin soils of Colorado, especially in tlm&e which 
are marly, the amount varying from 2*5 to 5’0 parts per million. 'The 
marl uoderlyiug the soil is latber richer in arsenic, the quantity 
present ranging from 4 to 15 parts per million. 

Soils on which crops have been grown which have been sprayed 
with arsenic pieparations contain from 10 to 28 times as much 
arsenic as the virgin soils. Alfalfa, oats, potatoes, apples, aud pear^i 
grown on such soils contain arsenic, which element is also found in 
the flesh and kidueys of animals which have been fatteoed on such 
alfalfa. It is also found in the urine of persons who have partaken 
freely of the apples grown on sprayed trees. T. 8. P. 

Traasformation of Calcium Cyanamide in Soil. III., Cllsio 
XJlpiami {Gazztlta, 1910, 40, i, 61^i — 666. Compare AbtLr., 19U3, i, 
859). — The views now advanced by Lobnis (compare Lbhuis acd Moll, 
Abstr., 1909, i, 92) are in substantial agreement with those put foi- 
ward by the author, except that they suppose the first jroduct of 
hydration to be ammonium cyaoate, which is then converted icto 
carbamide, whilst the author coosif^rs that the latter is foriLed dii ed|y 
It is further pointed out that the idea that the tiunsfoiiuatioii is 
effected by bacteria in the soil has now been generally abuudoDed, 
except by-Kappen. In the author's opinion, however, iheresullsoft a 
latter are vitiated by the fact that in his experiments the presence o 
certain compounds (amino-acids, aldehydes) was not excluded, aa 
these substances yield compounds with cyanamide which^o longer 
the reactions of cyanamide. Continuing bis w*rk on the subjeeb J 
author confirms bis previous statlment that the tiansroinution 
cyanamide in contact with soil proceeds in two stages, 
being^rat converted into carbflmid%^which is then trun^foriue 
ammonium carbonate. It Las been found possible tu 



vfiamsLfi rarsiOLoay and aouicultuue. ii. 891 


carbamide', and to estimate the ammon'a formed. From an * 

tion of the rate^at which cyanamide is tran'formed when Foliittons of 
it at vanoug^conc^nt^fttions are kept fiTcontacb with soil at different 
temperaturei’, it follows that in the first stage no micro-organisms are 
invoked, for the following reasons ; (I) the conversion proceeds most 
rapidly ^hen the subsiances first brought together, and it after- 
wards gradually diminishes j (2) the amount converted, increases with 
the concentrations of the solutions taken, and also proceeds in the same 
why at concentrations incompatible with life ; (3) the conversion also 
takes place in the presence of antiseptics and with sterilised material.*’, 
andprocteda with increased velocity at 100'^ j (4) sterilised charcoal 
converts cyanamide solutions into carbamide in the same circum- 
stances as soil, <although it is uncertain whether the further 
tiansformation into ammonia can be effected in this way. When the 
colloidal properties of soil are destroyed by heat or by the action of 
acids or alkalis, it loses the property of converting cyanamide 
solutions into carbamide, but acquires it again when mixed with 
colloidal substances, such as precipitated silicic acid, aluminium 
hydroxide, ferric hydroxide, aluminium silicate, and the amorphous 
hydrated silicates (zeolites) found in soils. It is probable that the 
colloids «act catalytically on account of the large surface they 
presei^. The ttansformation is the more lapid the greater the 
surface of contact between soil and solution becomes. The con- 
ver^iou of the cyanamide is accomplished in two stages : in the 
former an accumulation of the substance takes place 'in the bounding 
layer between liquid and solid (corresponding with the rapid absorp- 
tion during the first fifteen minutes), whilst in the second stage the 
actual decomposition of the material in this layer occurs. The 
question of tbe possible intervention of micro-organisms in the conver- 
sion of the carbamide into ammonia remains undecided. The ammonia 
formed is absorbed by the soil, and its disappearan(e naturally 
accelerates the reaction. It has been further found that the present 
of soil, not only affects the rate of conversion of calcium cyanamide, 
bub also altei s its character, for wherea.s a solution of cyanamide tends 
to polymerise into dicyanodiamide, the same solution under tbe same 
conditions when in contact with soil yields no dicyanodiamide, but is- 
converted into carbamide. JR. V. S. 

Effect of Carbon Disulphide on Decomposition Processes ia 
Soils. KiciiAiiD ScuEBPB (Bud. Ztnir., 1910, 39, 509-522 ; from Arb. 
h hioL AnstaU Land-, FontwirU^ 1909, 7, 353).--Pot and field experi- 
menta on the effect of carbon disuipbide appliid (o soil, alone and to 
soil manured with leather meal, green manure, and hme reaprctively. 
the results fhoned an increase in readily soluble forms of nitrogen in 
the sod under the iuffuence of carbon disulphide, but failed to show 
«■ ether leather meal was moie rapidly broken down. In the case of 
green manure (potato leares), tre^mdnt wilh carbon dis ilphide had 
no appreciable effect for two and .a half months, atler which the 
SOI so4reated bKame distinctly darker in colour than the soil which 
no carbon dieulphide, and showed a strongly alkaline reaction, 

fn limed soil caibon dieulphide had much less effect. This ia 

(JO— 2 1 
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attributed to the production of ,a doable compound of calcium tliio- 
cacbotmte and hydroxide, wUdL in time would be 'converted into 
polysulphides and then into.^rogen sulphide qr injurious organic 
sulphur compounds. N. H, J, M, 
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Bxploaion Indicator. NioolabTkolu {J. j>r. Chm., 1910, [ii], 82, 
237 — 240). — An apparatus is figured and described, whereby the 
existence of an explosive gaseous mixture can be detected at a 
distance. The tube through which the gas is drawn by a pump 
bifurcates. One limb of the bifurcation consists of a glass explosion 
vessel, 16 O.C. in volume, closed at each end by stopcocks and provided 
with the usual platinum explosion wires. Sealed into the side of tho 
vessel is a tube, provided with a stopcock and communicating with the 
atmosphere. Resting against the open end of this tube is a pendiiloii!i 
iron disk. The gaseous mixture under examination is drawn tfiiou^'h 
the apparatus, the stopcocks at each end of the explosion ves.5e! are 
then closed, the .spark is passed, and the stopcock of the side-tube 
opened, whereupon the pressure in the explosion vessel, provided that 
an explosion has occurred, drives the pendulous iron disk against an 
electromagnet, thereby completing a circuit and sounding an aiam- 
bell at any desired place. C. S. 

jlmproved Mouth-Blowpipe. L. S. Bagetib {Chem. Xem, 1310, 
IQd. 39 — 9(lj, — 7he blow-pipe is provided with a slidiDg two-way Up 
so that the air supply may be directed either to the blowpipe itself or, 
through a length of flexible tubing, into the glass tubing whicli ia 
being heated by the blowpipe. W- P- 

Siphon for Use with Carboys. Eo«. Kay'mond {Bull Am. chm. 
Beig-t 1910, 24, 327 — 328). — The wphon described is intended for'use 
with concentrated acids, etc, and in other cases where it is incouveoieDt 
to start the action of the siphon by aspiration. The upper portion is 
made hortsontal, and a cup or funnel, fitted with a threo-way la|i, is 
provided on this horizontal part near the point where it joins the 
vertical tube forming the phort arm of the siphon ; a short ^-toppe™ 
side-tube is provided at the top of the long arm of the siphon, And the 
lower end of this arm is fitted with a tap. The short arm of 
siphon is placed in the carboy to be emptied, and some of the iiqm' 
from the latter is run into the ^up and allowed to 6U tne long arin, 
the thred^way tap being turned so aS to allow of this being uoim i ^ ^ 
tap at the lower end of the long arm is closed meanwbue. 
stopper is then inserted in the short side-tube, the three-way tap 
turned so as to connect the two arms and cut oS the cup, 
siphon commences to work when the lower lap is opened. ' 
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be bat little liquid in the carboy, it may be necessary to’ repeat 
peratio^i ot Blling the siphon befere it will work satisf^tonly. 


Modified Butette for Standard AlkaU Solutions Paul 
Rudhiok(/ Amer. Ch>m.Soc., 1910 , 32 , 971).-aiase-8toppere<i burettes 
„e oMeetionable for use with alkali hydronde on account of the 
kmdency of the stopcock to stick, the rapid wear which causes the tap 
to leak or break, and other disadrantagcs. The use of a glass tip 
rnmiected to the burette by means of rubber tubing carrying a spnng- 


clip is liable to introduce error. 

The author has therefore employed a burette with a silver stopcock, 
and this has been found quite satisfactory. After it h^ been used 
for 30^ sodium hydroxide for several weeks, it was still in as good 
a condition as when first received. 


Apparatus for Gas Volumetric Determinations. W. Muller 
(»e/.. unyrie. Ohm., 1910, 23, 1656).-A simple and 
apparatus is described for measuring the volume of gas literated 
during areaction. The gas expels water from a receiver which is so 
arranged that the water level is readily adjusted when the reaction is 
at end. The volume of gas liberated is determined from the volume 
or weig'.t of water expelled from the apparatus. T. o. P. 


New Laboratory Apparatus. Tbeo Gbzeschlk {Chem, ZtU., 
1910 34 949).— The gas-washing bottle constructed by AdSmmer, in 
which the gas current is forced through two sieve-like plalM, and 
consequenUy gets into a fiue spray, is recommended. A rapid filtering 
arrangement in connexion with the watcr-air pump is described. It 
consists of a funnel holder fitted with a side-tube and three iDtercbanft 
able ground funnels ; the holder is placed on any snitable flask fittM 
with a rubber cork. A condensed drop-catcher to prevent any liquid 
from passing into the absorption liquid is next doscrilmd. It consists 
of a pipette-shaped glass, into the upper end of which is sealed a horn- 
shaped tube. Just opposite the end of this tube the wall of the bulb 
is pressed inwards, and this causes the drop to flow down the side of 
the pipette. ' PB K- 


A Convenient Condenser. AbnoisD Hahn (CAsw. 1910, 
34, 809). — The apparatus is intended for the distillation of small 
quantities of liquids. The outer tube, resembling an ordingtry condenser, 
is enlarged at the upper end to a bulb. The inner tube consists of the 
lateral tube of the distilling flask. The condenser, which is filled 
through the large opening in the bulb, is large enough to hold an amount 
of water sufficient to keep it cool during a distillation lasting for about 
half an hour, and if ndbessary iced ^water may be used. By means of 
a rubber tube with a clamp, the water may then be drawn off at the 
lower end. ^ L. dbK.. 


Apparatus for the Estimation of Sulphur [in Iron, etc.] 
Geoeg Peedss 1910, 34, 840).--In the accompanying 
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illustralioD, i is the flisk useil for the introduction of .the sample and 
the acid, and B U the condenser attached to the flask bfmeans of a 
ground joint. In the upper part of B is found a 5 mm. circular 
“ ‘ opening, I, and- a similar one at the 

lower end near //. ^bove the opening 
II in the flask A i« found a rabbet, ///. 
In tbe condenser B is placed a vessel 
which is half filled with water, wliidi 
serves to absorb hydrochloric acid fumes, 
and i) is a ground, hollow glass stepper 
which ends in a bent tube. Inside is 
placed a ground recoil valve R, wliieh 
leads to the absorption vessel A’ contain- 
ing cadmium solution, Ihe tube G at- 
tached to the flask A conducts the gases 
through B, penetrates into the oondeosing 
vessel C, and, assuming a serpentine form, 
leads nearly to the bottom of the vessel ; 
the hydrochloric aeid fumes are thus com- 
pletely condensed before reachinj F. The 
recoil valve B prevents any regurgitation 
of the liquid in the absorption vessel F. 
B is filled with cold water, containing 
50 grams of sodium hydrogen carbonate 
per litre, through the opening I by 
means of a wash-bottle. 

After the operation is finished, the 
cooling water is emptied into the flask fl 
hy turning tbe condenser with ofening 
// on to tbe rabbet III of the tlnsk. The 
carbon dioxide evolved removes the la»t 
traces of hydrogen sulphide from the 
flask into tbe absorption liquid. 

L. DE K. 

Estimation of Total Sulphur in Organic Matter 
ScHESinEu (J. nmsr, CAsm. Soo., 1910, 32, ho p.™ ^ 

method of estimating sulphur in organic substances is ^ » J j 
satisfactory for the following reasons. The amount of 
varies with the material analysed and the rale at whic • 

The amount of acid added after fusion also varies in eacl, ca . .m 
solution must therefore be made alkaline again i„ 

over, the fusions are liable to bum and blow out of the rumP 
view of these objections, the following ^,00 c.c. nickd 

One gram of tbe matensl to 1» analy^ is p a ■ 

crucible, and 10 c.c. of a solution, containing *100 gra 



crucible, ana lu c.c. m “ r.od cc, are .addei 

nitrate and 150 grams of sodium ’’I'*.™* '*® ‘ introducell and stirred 
Five grams of ";,‘"^, [hJ"idss of the crucible 

With « platinum rod. The stirring rod and he Bid j 

aie washe.! down with tbe smallest j^asible I"''" ^ ^ 150 - 160 b 

crucjble is then heated at 1 30“ tor an hour, and afttnvai ds 
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until the conteqts are dry. After the cover haa been put on tightly, 
the temperature is raised gradually to 180° and the crucible is heated 
for thirty-five minutes at 180—200“ and afterwards with the Bunsen 
burner for half an hour. When the fused mass has solidified, the 
crucible is placed in a 600 c.c. beaker with 150 c.c. of water. Hydro- 
chloric acid (13 c.c, of D 1‘19) is now added, and the crucible is washed 
out with water. The beaker is heated for half an hour, and left in the 
cofd during the night. The liquid is then filtered, and the residue 
wa.shed. The filtrate is heated, and precipitated with 10% barium 
chloride solution, 

The results obtained in a series of analyses of various materials by 
this method are compared with those obtained by the peroxide method. 
This comparison shows that the former method gives results about 
01% lower than the latter, or about 0*064% lower than would be 
obtained by the absolute method. Both these discrepancies are well 
within the limits of experimental error. 

lu order to determine the effect of the salts in solution on the 
precipitation of the sulphate, comparative experiments were made by 
the new method and the peroxide method, in which definite volumes 
of dilate aulphuric acid were added to the solutions, blank experimeuis 
bei^g carried out simultaneously. It was found that the new method 
gives reai’Its 0*1% too high when 3*5% of sulphur is present, anj 0 3% 
too high when 8% of sulphur is present. E. G. 


Gravimetric Batimation of Sulphuric Acid in the Presence 
of Alkali Metals. Yogoro Kato and Ichisabueo Noua (Mem. Coll 
Set. Eng. Kyoto, 1909-— 1910,2,217 — 228). — I'he concentration of a semi- 
nortnal solution of sulphuric acid was determined gravimetrically both 
in the absence of, and in the presence of, equivalent solutions of the 
chiorides of potassium, sodium, and ammonium. Determinations were 
also made with varying concentrations of the haloid salts, and with 
more dilute solutions of sulphuric acid. 

Potassium chloride caused the greatest error in the determination. 
The ratio (R) of salt to acid and the percentage difference (D) between 
the results obtained in the absence of, and in the presence of, potass- 
ium 'chloride are connected by the equation: log/) = nlog/^-|- A, 
where A is a constant. This is similar to the ordinary adsorption 
formula, so that it is probable that potassium sulphate is adsorbed 
during the precipitation of the barium sulphate. 

Adsorption ia diminished, but not completely, by diluting the 
Sifd°' ^<*®orption takes place in the presence of magnesium 


Apparatus for the Estimation of Arsenic. Otis D. Switt 

new form of apparatos 
an.] c'^ estimation of arsenic by the Marsh-Berzelius, Untzeit, 
ct.-.f T “etMs is described with the aid of a diagram. The 
most claimed for it are that it consists of fewer parts than 

impact Ind portabi*”™'' “ 
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Prfeioipitaticm of Arsenic AoJd Ammonium Molyb 
G. Madbrma (Atii R. :4c«id.Ain(«i,-1910, [v], 10, ii* 15—]9).. 
author has ioTOstigated the conditions requisite forthe'quantii 
precipitation of arsenlo acid by ammoDium molybdate in neutral a 
acid solutions of different strengths. When precipitation ig effect 
solutions containing mineral acid> and haring an acidity greater 
0-030% of hydrogen ions, the precipitate is yellow. Ammo 
nitrate must be present, and the requisite quantity of ammoj 
molybdate depends on the ^^ncentration of the golution and itii de 
of acidity. 

PrecijHtation is complete under the following conditions: lOc.t 
a solution containing 0*080 gram of arsenic oxide are treated v 
15 c.c. of a soIotioQ of ammonium nitrate containiog 370 grams 
litre, then with 60 c.c. of water and 2’5 c.c. of concentrated ni 
acid (D 1*30); the liquid is boiled, and 1'60 grams of solid amtaoiii 
njolybdate are added, the boiling being continued for three minut 
The precipitate is washed by decantalion wiib a solutiou contain! 
50 grama of ammonium nitrate and 40c,c, of nitric acid pdr litre. 

In the case of neutral solutions and of solutions contaiiiirn- mine: 
acids, but having a smaller acidity than that given above, 
conditions are recommended. The precipitate obtained is ^vllite, a, 
the washing is effected with a solution of ammonium nitrate, iu vh 
it is practically insoluble. 

In the presence of organic acids (tartaric, oxalic, citric, iceti 
succinic, and phthalic acids were employed) the white modificition 
usually precipitated. A large excess of ammonium molybjate : 
necessary. 

Analysis of the yellow precipitate gave the value 1 ; 24-34 :3r th 
ratio AsjO,.^ ; MoO, in it, whilst for the white modification the raio m 
found to be 1 : 16-10. R. ^ S, j 

Detection of Arsenic Acid in Presence of Phosphoric /idi 
G. Madebna {Atti R. Accad. litictit 1910, [v], 19, ii, 68— 69}.4ii£ 
solution of the alkali salts of the two acids, rendered faintly acid nl' 
acetic acid and reduced to astaall volume, is treated with 10 — U-c 
of a concentrated solution of ammonium nitrate, and when the mi^ 
has been raised to boiling point about 1 gram of solid ammonl 
molybdate is added. When this has dissolved, the liquid is boiled! 
about one and a-half minutes. If arsenic acid is present, a wH 
precipitate is formed. By this method 0 002 gram of arsenic acid i 
be detected in the presence of a large quantity of phosphoric 
Salts of calcium, strontium, and magnesium do not invalidate the t( 
but render it rather lees delicate. R* ^ 

Rapid Eatimation of Oarbpn in Steel an^ Other Iron AUo; 
K. Ambebo {Chm. 1910, 34, 904).-John8on’8 process, wh 
(mneists in burning the alloy in a current of oxygen, as a rule with 
addition of any oxidising substance, and using a quartz combus-| 
tube, is recommended (compare AUtr., 1906, ii, 630; 1908, ii, 630 j 

L. nE 1 1 
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Apparatus for the DetennfimtioD of Squivalents of Metals' 
id for the Batiination of Carbon Dioxide both Directly and 
^directly.* Mamindba Natdt Baneejeb {Chem. News, 1910, 102, 
l__92). — ^The apparatus consists of a small flask fitted with a cork, 
rough which pass the stem of a small tapped funnel, a short bent 
be, and a delivery tube. The portion of the latter below the cork is 
ovided with three bulbs, and the lower end is bent upwards so as to 
I level with the uppermost bulb. Concentrated sulphuric acid is filled 
bo these bulbs, and serves to dry the gases liberated from the sub* 
luce contained in the flask by the action of a reagent (sulphuric acid, 
c.) introduced from the tapped funnel. The gases evolved may be 
llected in a suitable absorption tube and weighed, or their quandty 
termined by weighing the apparatus before and after the operation, 
small hand-bellows and a drying tube are provided for passing a 
rrent of air through the apparatus to remove residual traces of 
ses. W. P. S. 

Analysia of Amblygonite. H. CoiiMiMB(Et:p’(i»7J, Chim.aml., 
10, 15, 295 — 298). — The Nlowing method is recommended for the 
alysisaoF amblygonite, which is, essentially, lithium sodium fluoro- 
psphate. Two grams of the finely divided sample are mixed in a 
itin^m crucible with 4 grams of calcium oxide, and then heated over 

E ct-lamp for about fifteen mimites. When cold, the semi-fused 
is dissolved in dilute nitric acid, and the solution is evaporated 
yness. The silica is collected on a filter, and the phosphoric acid- 
;imated in the filtrate by the bismuth method. After removing 
excess of bismuth (as sulphide) in the filtrate from the bismuth 
phate precipitate, the aluminium is precipitated in the usual 
ler. The filtrate from the aluminium hydroxide is treated with 
jniuui oxalate to remove calcium salts, and the sodium and lithium 
ning in the solution are weighed together as their sulphates. Tho 
m is finally separated from the sulphate mixture as its phosphate, 
uorine is estimated by difiference. \7. P. S, 

)aration of Calcium and Magnesium. Ernst MubmanR 
anal. Ohm.., 1910,49, 688 — 698). — Calcium may be separated 
efficient accuracy from magnesium by the oxalate proc^ in its 
s modifications, either in ammoniacal or acetic acid solutions, 
wever, as in the case of magnesite, the magnesium largely 
linates, the results are quite errooeous. 

JiDpts to remove the magnesium by means of barium hydroxide 
m to estin^te the calcium in the filtrate, after precipitating the 
^th sulphuric acid, proved quite unsuccessful even when 
with^ extremely j^ilute solutions. 

only successful way of obtaining a complete separation is to 
a solution oE the mixed cbtorides in 90% alcohol. The amount 
im should be approximately known, and a sufficiency of dilute 
le acid be added to secure its conversion into sulphate. The 
ite is then freed from any co-precipitated magnesium sulphate 
P»nged washing with the same alcohol. L. DB K . 
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Eatimation of Barium. Maubice Hcybbecbts { Jtutt . Soe. d 
Btlg., 1910, 24, 281—283. Compare this vol., ii, 544) -^Re«uitg 
experiments are given which appear to indicate that the estimation 
barium as sulphate is moat trustworthy when the solution from wt 
the precipitation is made contains about 0 5% of "free hydrocH 
acid ; it is also advisable tou.se a considerable excess of the precipit 
(10% ammonium sulphate solution). yf p g 

Estimation of Small Quantities of Lead in Alloys 
Antimony, Copper, and Tin. Woltoarq Mans {Chm. Zeit. 19 
34, 917). — Ten giams of the alloy are dissolved in 45 c.c. of hjj 
chloric acid, D 1-19, and 5c.c. of nitric acid, D 1-4, 10 grams of tsrh 
acid are added, and the whole is diluted to 300 c.c. When co 
ammonia, D0'91, ia added until the liquid is about neutral, whenanotl 
100 c.c. of ammonia are added. Enough potassium cyanide solutioi 
added until the liquid is colourless, and another extra 5 grams of s« 
cyanide are introduced. After heating to 70°, a rapid current 
hydrogen sulphide is passed. The impure lead sulphide is collect 
and washed with a hot solution of ammonium sulphide and potassii 
cyanide (50 grams of commercial ammonium sulphide and 10 gramj 
potassium cyanide in a litre of water ; the liquid is heated until colo 
less). The sulphide is then dissolved in hydrochloric acid contaioi 
bromine, the bromine is boiled off, and, when cold, excess of smmoi 
is added, and alsd 5 grams of potassium cyanide. The lead is 11 
re-precipitated as sulpliide, which ia then rediasolved in hydrocUo 
acid and bromine, and converted into sulphate by evaporating w 
addition o( 10 c.c. of 50% sulphuric acid. 

After weighing the lead sulphate as usual, it .should be hoi 
repeatedly with ammonium acetate, and any insoluble residue 
allowed for. L. he K 


New Reaction for Copper. Rodolf IIhlenuPtu {Chm. Zi 
1910, 34, 887) — The reagent is prepared by dis.5olving 0 5 gram 
1 : 2-diaminoanthraquinone-3-8ulpbonic acid in 500 c.c. of water w 
addition of 40 c.c. of aqueous sodium hydroxide, D 1'4. On add 
the reagent to a solution of a copper salt so dilute that the u.sual t(; 
fail to detect it, there will still appear a blue coloration. The b 
seems to be conclusive for copper. h. de Iv. 


Electro-deposition of Metsla. F. Mollwo Perkin and M iiu 
E. Hughes (Trans. Faraday Hoc., 1910, 6, 14-18. Compare bar 
Trans., 1907, S73).— The authors describe the various forms 
rotating anode and cathode which they have tried for rapid electro- epo 
lion of metals. In the most satisfactory apparatus, the anode is a c ose 
wound spiral of iridic-platinum wire, rotating tft 759 — 95 (Arevo u la 
per minute within a fixed cathiple, consisting eff a cy m , 

platinum gauxe. The whole is placeJ in a tap funnel “ „„tenti 
in which a capillary electrometer con be ^„rara i 

measurements are desired. With this apparatus, ' ^ j 
cobalt or 0-1265 gram of copper can be ^ ' i,, describl 

minutes. In making potential measurements, the app ^ ^ I 
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land is us^ in conjiioction with & potentiometer and mirror 
inometep, a 10.A^-soliition of ammonium nitrate being used as 
3 cting solution. In depositing cobalt, the potential break occurs 
I volt, with copper atO'55 volt. With very low potentials, cobalt 
I may be deposited on the anode. K. J. C. 


itimatioTi of Copper as Anhydrous Cupric Sulphate. Albert 

! ura {Bull. Soc. chim., 1910, [iv], 7, 832 — 834). — Although the 
races of water are only remov^ with great difficulty from copper 
ate at 180 — 200® when the latter is a residue from a neutral 
)us solution, it is found that such a residue from a solution 
ining a little sulphuric acid cm be freed easily from water and 
excess of acid at this temperature. It is suggested that by taking 
.utage of this fact, all copper compounds which can be readily 
'erted into cupric sulphate, directly or indirectly, may be estimated 
iliydrous cupric sulphate. T. A. II. 


t e Separation of Copper from Cadmiurp and Zinc by 
IS of “ Cupferron.” Tosep Hands and Arn. Soukup (ZeiUck 
Olmn., 1910, 08, 52 — 56). — ^The results obtained agree with 
of Blitz and Hiidtke {this vol., ii, 550). The separation of 
r from cadmium and zinc by means of this reagent has no 
tage over th older methods. C. H. D. 

dorimetric Estimation of Manganese in Presence of 
M. R. Schmidt (/. Amr. Cliem . Soc., 1910, 32, 965—967).— 
^jcouut is given of the beat mode of carrying out Walter’s colori- 
fic method for estimating small quantities of manganese in 
ince of iron {Chemical 1901,84, 239) as to obtain 
rate results with as great rapidity as possible. The method has 
found suitable for estimating manganese in certain pharmaceutical 
iiiatious. It has beem employed by Hillebrand in the analysis of 
rals, and should also prove useful for the estimation of manganese 
■teVs. 

he Part token by Atmospheric Oxygen in the Oxidation 
[Oxalic Acid by the Higher Oxides of Manganese. K. 
taoDEji [Zeitsck offeiM. Chem., 1910, 16, 270—283, 290—305).— 
jen the available oxygen in pyrolusite is estimated by Lunge's 
tiiod tile results are high if the hot solution is allowed to remain 
le titrauug back. Air alone is without action on oxalic acid, the ' 
.eoce ot a manganese salt being necessary. The oxidation is still 
titanium is present as well aa. manganese. By 
concentrated solution of oxalic acid and 

permsoganate, a small error 
W min,. ^ atmospheno oxidation if the titration is slow (dve 
Msed by lint! ^ "“'y “‘'8'“'''? This error is 

^■^oluUons titrated rapfdly ™’ *‘''"“8'^ 
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The" formation of hydrogen peroxide, observed by fieorgcvij, 
Springer (Abstr , 1900, ii, 631) and by Skrabal (Abstr,, I'jos j; 
18), also occurs when oxalic acid acts on manganese 'dioxide 
depends on the action of atmospheric oxygen, as it is not oliservt 
the absence of air. When the titration of oxaljc acid ivitt 
manganate is rapid, there is a compensation of errors, as tb ,, 
are not low even when a stream of oxygen is passed throini 
apparatus. This must be attributed to the formation of hyd, 
peroxide. The peroxide is only very slowly decomposed, evei 
boiling, by oxalic acid, except in the presence of titanium or of „ 
manganese. 

For practical purposes, the error of the titration is negligiWj jj 
in contact with air, if the temperature is not above 50°, and tlie si 
tion contains as much as SO c.c. of sulphuric acid {1 ; 1) (o yjjl 
of water, and the titration is performed rapidly. It is thorefovc J 
to determine the approximate quantity of permanganate leijiiirej 
a preliminary titration, and then to warm the solution to 50“ md] 
tlie greater part of the permanganate at once. The ndilitioa j 
manganese salt is undesirable. 1 

The author also reviews the theory of the induced reaction, 

C. 5i, D 

Sulphnrous Acid as an Etching Reagent for MetallogrspI 
Purpoaes. Sikofeibd Hilpert and Edwaeo ColverGuii 
(Ztittoh. anorg. Clim., 1910, 68, 63 — 68). — A dilute solutia' 
sulphurous acid {lj25) reacts with iron, coating the suifacewi! 
thin layer of sulphide. This reaction may be used to develop 
structure of cast iron and steel. Cementite is not attacked. ! 
results obtained on etching austenite, martensite, and,troostiteii 
somewhat from those given by other reagents, and the method i 
prove useful in distinguishing these constitimnts. C. II. I 

Precipitation of the Iron Group and the Compositipn 
Certeiin Ferric Formates. Oiin F. Tower (/, Amer. Chm. i 
1910, 32, 953 — 957). — ^The precipitation of iron, aluminium, 
chromium as basic acetates is not very satisfactory, on account of 1 
difficulty of hltering and washing the precipitate. Schulze {Cht 
Cenir,, 1861, 3) therefore recommended the use of ammonium form 
for precipitating iron and aluminium, and this method has be 
studied by the author. 

It has been foimd that both iron and aluminium can be compleh 
precipitated .by* boiling with ammonium formate if the solution 
sufficiently dilute. Filtration takes place more rapidly tlwn m 
case of the Bhsic acetates. Chromium is not precipitiited "" ” 

is present. The presence of ammonium chloride 
causes the precipitate to form larger flakes, and Hiub mci i t 
tion. The met hod of procedure whiou has been found o g' 
results is described in detail. 

Pham., 1861, [iij, 107, 1) sn-i 
3, 60, 1092) have stated that ferr 
I action of formic acid on moist 


Ludwig (Arch. 
(Compt. rend., 18l 
be prepared by th 


Sdheiirer'Festn 
ic triformate c: 
ferric hydftxii 
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■row lounO, however, that the product thus obtained his the 
Isition rej(OH)j(CHOj),. The basic formate precipitated under 
lal cotiditdona is represented by the formula Fej 03 { 0 H)j'CH 02 . 

E. G, 

|ogallol Dimethyl Ether, a Delicate Reagent for Chromic 
Ferric Salts, and Nitrites. Jvlids Mbvxbpsld (Chem. Zeit., 
^4, 948). — If a 2% aqueous solution of the reagent is added to a 
of potassium dichromate acidified with sulphuric acid, a 
ish-red or, in very weak eolutions, a yeilow coloration is 
. Chloroform extracts the colouring matter and turns yellow, 
isb exceeds in delicacy the hydrogen peroxide test, 
la test for iron it is about equal to the thiocyanate test, and 
i case of nitrites it is about as delicate as the reaction with 
um iodide and starch. The test is also obtained with potassium 
iganate so diluted as to be colourless. It is essential that the 
t should be freshly prepared. L. ni K. 

id and Accurate Method for' the Eetimation of 
am. 0. L, Baknebet and E. M. Isham (/. Aimr. Chem. Soe., 
12,' 95 — 962). — The methods of estimating titanium, depending 
uecipitation of titauieacid from solutions containing sulphurous 
dphuric ac Is, and the volumetric method involving reduction 
nc and subsequent titration with potassium permangauate, give 
suits. The methods in which the iron is reduced with sulphur 
I or hydrogen sulphide, and the titanium precipitated with 
iia or by boiling with sodium or ammonium acetate and acetic 
ive high results when a large excess of iron is present, 
iw method is now described which gives accurate results, and 
len found useful for the analysis of rutile and iron ores. The 
is removed by means of hydrofiaoric acid in presence of sulphuric 
The residue is evaparated to dryness and fused wift sodium 
late and a little sodium nitrate in order to convert the iron and 
um into insoluble ferric oxide and sodium titanate, and after- 
extracted with hot water to remove the soluble phosphites, 
ates, and aluminates. The ferric oxide and sodium titanate are 
fed in hydrochloric acid, and the ferric chloride is extracted by 
s « ether. The remuiniog traces of iron are reduced with 
ur dioxide, and the titanic acid is precipitated by boiling with 
mm ™ collected and converted into titanium oxide 

imeSr it can bp estimated 

metiically. The solution, after extraction with ether, is heated 

tl tratf transferred toa’Nessier’s 

me ' ^ with^iydrogen peroxide; dUuted to a particular 
me, and comparejj with standard solutions of titanic acid in 
o^loric acid which hav'e boq^ sfmilarly treated with hydTogen 

lewt: whito “> 2«) have described 

ydrochlonc acid on titanium hydroxide. It has now been 
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foand^that this compound is colourless if the ether employed i 
from peroxide, 

Gravimetric Efltimalaon of Vanadium as Silver Vana^ 
Philip E. BaowNma and Howard E. Palmer {Amer. J. ,Sc; | 
[iv], 30, 220— 222).— Experiments made to determiDB the cond 
under which vanadium can be estimated gravimetrieally as ] 
vanadate show that the precipitate formed by the addition of ^ 
nitrate to a neutral solution is of constant composition, coii'esU 
with the meta-vanadate. From solutions acidified with acetic] 
a silver salt of variable composition is precipitated. H. n 

Application of Potassium Perricyanide in Alkaline sj 
tion to the Eetimation of Vanadium and Chromium. Hoi 
K Palmer (An.er. J. Set., 1910, [iv], 30, 141— 145).— A coutj 
of the previous paper on this subject (this vol., ii, 5iG). 

jLstiwation of Vanadium . — The vanadate (about 0‘1 gram preiJci 
an ammonium salt) Ls acidified with hydrochloric acid and rediici 
the blue compound by passing a current of sulphur dioxule 
solution is then boiled iu a current of carbon dioxidu to expel tb 
traces of the sulphur dioxide. When cold, a solution of polai 
ferricyanide is added in quantity at least ten times tliat theoretic 
rtquired, followed by 6 grams cf potassium hydroxide, After diljl 
to 100 — 125 C.C., the vanadic acid is removed by adding sdij 
of barium hydroside, and the liquid is filtered through an a^^lJ 
filter. The filtrate and washings are then acidified witli hydi'nid 
acid, and the fcrrocyaiiide formed in the reaction is tiitatoii 
permanganate. Two mols. of ferrocyaDide»= two atoms of vanadi^ 

Estm(Uion qf Chromium . — ^“rhe process worked out liy Dulld 
and Luchmanii (Abstr., 1909, ii, 187) gives good results if abl 
fifteen limes the theoretical quantity of fenicyanide is usedsj 
stronger jKitassium hydroxide solution isaddod. In this piocesi 
chromum is leraoved before the titiation as barium chromate. J 
acidifying with hydrochloric acid, an excess of permanganate ijad 
and this is titiatcd in turn by mcar.s of A’/20-feiTOcyatiide in 
of a trace of a ferric salt, the end point being indicated by 
appearance of a green coloration. , 

Estimaiiou of mired Vanadium and Chromium . — About 0 2 g 
of the mixed compounds, both in the higher stuto of oxidatiDn. 
dissolved, and the solution is divided into two equal portion.', h 
of these the salts are reduced by means of hulphiir dioxide as ihreci 
and a sufficient excess of potassium ferricyanide and potafJ 
hydroxide is added. Both vanadate and chromate are then reiJii 
by means of barium hydroxide, and the filtrate is acidilie ’ 
hydrochloric acid. The solution is then titrated with peimaCn^ 
as in the case of chromium. * * r iinffs. 

The second portion is titrated for va»adiunr only, as , 
the solution, measuring about lOO Lc., are added 10— jjjiui 
acetic acid and then hydrogen jwroxide. On boiling, ^ 
reduced to oxide, whilst the vanadium is a ® 
of lead ocelate ii added, which causes a precipitate o , 
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becomes more compact when the liquid is heated to boiling, 
ecipitate is collected on asbestos, washed thoroughly, and 
sd in aqdeoos potassium hydroxide. The lead is then removed 
ing excess of sulphuric acid, and the vanadium reduced by 
a current of sulphur dioxide. After boiling in a current of 
dioxide, tlm vanadium is titrated with permanganate, 
amount of permanganate required for the oxidation of the 
im is then found by difference. L. dk K. 


Separation of Arftimony and Tin by Distillation. 
M Plato (Zeilsch. anorg. Chmi., 1910, 68, 26 — 47). — 
iny may be completely separated from tin by distillation of its 
, the tin being 6xed by means of phosphoric acid. The boiling 
the mixture is best raised by the addition of sulphuric acid, 
glass Kjeldabl ffask is used, provided with a rubber stopper, 
which pass a thermometer, a tap-funnel with stem reaching 
|to the bottom of the flask and fitted with a side arm, and a gas 
tube connected to a condenser. The lower end of the 

! er is bent, and reaches to the bottom of -the receiver. A 
lUbe forms a reflux condenser for this receiver. 

|ibstance contaiuing tin and antimony, such as the mixture of 
!S, is dissolved in 6 c.c. of concentrated sulphuric acid, and 
red to the flask together with 7 c.c. of phosphoric acid, D 1’70, 
»r cooling 10 c.c. of hydrochloric acid ate added through the 
nel. About 60 c.c. of hydrochloric acid are then placed in the 
■, and the apjaratus is connected. During the first heating, 
dioxide is into the fiask, and the refiux condenser is 
ed with a draught. When the temperature reaches 15S — 165°, 
pt constant by adding fuming hydrochloric acid at the rate of 


s a minute. The distillation lasts one and a-half hours, 
h whole of the antimony is then contained in the leceiver. It 
bated by any of the usual methods. 

tin remaining in the flask may now be distilled inlo a receiver 
ajng hydrochloric acid. The tap-funnel is filled with a solution 
mine in faming hydrochloric mid, and 6 c.c. of coucentpifed 
no acid aie introduced into the flask. Instead of carbon 
1 , a current of sulphur dioxide is passed through the liquid 
the distillation, and the temperature is kept constant at 
190 After an hour, all the tin is present in the receiver as 
ilonde Sulphur dioxide is then removed by a current of 
dioxide, the receiver being heated. 

imoiiy is best estimated as the trisulphide, and tin by preoipita- 
S sulphide together with a mercury salt, in .order- to yield a 
a e which jg readily fikeied, finally igniting to stannic oxide. 

aci^ so as to dsive both arsenic and antimony over. After 
distillate, it is distilled in a 


ions ™v be K- A Y ““ The 

htecStsH n«ng a receiver, conUining 

second receiver. Lead is obtained directly as sulphate ou 
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dilntios the residue in the distilling flask, and copper may th 
estimated eleotrolytically in the filtrate. C. H, 

Electric OombuBtion Farnace for Methane Estitnu 
J. AcQuaT Fribs (/. Amir, Ghmi, JSoc.f 1910,32, 949— 953). 
combustion furnace has been devised for the estimation of ti^i 
bustible gases, chiefly or wholly methane, excreted by cattle j 
, course of respiration calorimeter experiments. The quantity (I 
taken for analysis from the respirationecalorimeter chamber aai 
to 3-5 litres per minute. This volume passes through the combi 
tube in which the combustible gases are oxidised, platitii..icii 1 
serving as a catalyst. 

The combustion tulie is a copper tube of 20 mm. internal liLu 
and 3'35 metres long; the portion heated is protected byaij 
plated brass tube which fits loosely over it. The outside bos 
supports for the tube are constructed of asbestos board, tluee-qo 
inch thick. The resistance coils w wound on three qumts kl 
37 mm. internal diameter and 70 bin. long. A full defcription ol 
furnace is given in the original. 

This electric furnace is to be preferred to the gas furnace, ns itj 
a more uniform heat, can bo easily regulated, and obviates thsdi 
of the air supply of the respiration calorimeter becoming contamii 
with combustible gases. E 

Oondenaation of Petroleum aud its Distillates withMetti 
and Sulphuric Acid. V. F. Herr (Cliem. Zeit. , 1 9 1 0, 34. 8S3-d 

Nastukoff's formalin process for the- estimation of the k]| 

carbons in petroleum which form condensation products witki 
aldehyde (Abstr., 1904, i, 80) does not yield concordant rcsulli, 
the product is partly soluble in chloroform. Metliybal is a 
sensitive reagent for the purpose ; by it 0’05 vol. % of benzene cd 
detected, whereas formalin only indicates the prc.'enre of 5% of 
The reaction with raethylal depends largely on the temperatimJ 
mixture of 5 grams of Baku spindio oil, D O’OOO, and 10 graj 
methylal, cooled by water, is treated with 10 c.c. of concentil 
sulphuric acid in a fine stream; when cold the mixture is ponre 
200 c c of water, and is neutralised with ammonium hydron ^ 
precipitate is collected on several layers of filter-paper, dried af 
washed with water and light petroleum, aud is again dried al . 

. the product is a brownish-black substance (C 75 86, H , , 

which is soluble in chlorobenzene; yield /%■ Tj thf wJ 

carried out without cooling, and the mixture 

bath before being poured into Jpolubie >“ 

brown powder (0 68-94, H 7-12,8 7-19% . which 
ben«ene and the usual solvents; yield l is i 

modification of the process, which yie ds relative H , 
able for the detection of the adulter, of light od w J 
Surachany crude oil, and of bensme with cheap 
following : Two c,c. of the ojl and 4 c c. of methyj, , 


RWllvrvvaug s 

10 c.c. of light petroleum^ b. p. 


metbylal), are plawJ in a 


QQ * —-- t’ i , 


graduated stoppered cyli.uier,u-d 
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with 2 c.o. of sulphuric acid, and vigorously shaken f»r one 
; after half an hour, the volume of the precipitate, which has 
It the'bottom of the cylinder, is read. C. S. 


,y of the Halogen Compounds of the United States 
acopoeia ^ith Special Reference to Thymol Iodide. 
KevovE {Amer, J. Pham., 1910, 82, 403 — 409).— It is 
red desirable that a general process for the estimation of 
I compounds should te inserted in the United State.s 
copffiia, and for this purpose the method described by Wallis 
1906, ii, 355) or that of Self (Abstr., 1907, ii, 657) is 
■ed suitable. Thymol iodide is particularly difiScult to decora- 
anlitatively (Gane and Webster, Abstr., 1909, ii, 613), but 
low that the following modihcation of .Self’s process gives good 
The iodide (O'l bo 0 5 gram) is mi.ved with ether (10 c.c.), 
ium hydroxide in alcohol (20 c.c.), and sine dust (2 grams), and 
nder a reflux apparatus during oue hour. Glacial acetic acid 
I and water (200 c,c. ) are then added, and the mi.xtnre again 
luring one hour. The reflux apparatus is washed out into the 
id the contents of the latter filtered and the Alter washed with 
pi*(30 C.O.). To the filtrate a definite amount of jV/lO-silrer 
solution is added, in e.xcess of about 5 c.c. The mixture 
1 during ton einute.s, 50 c.c. of 10'’,', uitrie acid added, and the 
gain boiled diiriug live minutes. The filtrate from this with 
ihing.s (.SO c.c. of hot water) is cooleil, and the excess of silver 
titrated by standard thiocyanate, using 5 c.c. of a 10^4 solution 
alum as indicator. Chlorine in the compound can be determined 
Illation from the weight of the silver precipitate, T. A. H. 

a-Napbtholsulphuric Reaction for Dextrose. Laszt.o vox 
82 KY {Zeitsch. physiol. Chsm., 1910, 68, 88—92. Compare 
, 1888 , 863 ).— CoGcentrated sulphuric acid added to a .soliitiou 
trose and a-naphtliol produces a violet ring where the two 
fceet. 

green coloration observed by Goldsclimiedt (this vol., ii, ^0*5, 
n testing urines is probably not due to glycuronic acid, hut to ■ 

is or nitrites present in the urine. j j y 


(New Method for Estimating Sugar in Urine. K. A. 
ttiiiiCH and J. I.IXDHARD {Jiiochsm. Zeitsch., 1910, 27, 273—295). 
alkaline .solution of safranine and other dyes is decolorised 
itrose and other carbohydrates. For quantitative purposes equal 
0 a sol.hiou of safranine (1 in 10,000) and -potassium hydr- 

mnt tv of ^ “‘"‘o''- «>■ if 

w of ll.., ''' *’“'**’ with a known 

■hatli • Tc* ” solution, and the mixture is warmed on a 

a ni' *'''**i estimated by ascertaining the 

"S iliich “'f ■ffcolorise the alkaline 

Ui’at the meiL’? ‘"’‘’‘f *' •’f ^ »»«»>■ solution. Tho authors 

littvry semi-iU over other methoils in that a 

P> itioL of proteins is iinnccos^ary, ,‘iiid that tlio 

11 . - 

ol • 
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reiiucl^uii due to BubsUnces id tbe urine other than > 
about one-quarter of that found id the Bvng-titration rnaiio/ 
authors also give the resulfs of a large number of siiga^ 
in normaJ and pathdiogtcal urines. The reagents employed i 
deterioraU.OD keeping. g 

New BMotioDS for Salioylio Acid. 0. Rbichard ( P/iarm. i, 

1910,61, 743 — 749). — Nuiq-rous new reactioua for salicylic 
communicated. Of the more char^teristic tests, the followira® 
most important. A pinch of titanic acid is moistened with sii 
acid and heated for a short time ; it is » ot necessary to ellect j 
A little salicjlic acid is now added, and the whole set asiJe fotl 
hours. If now a drop of aqueous potassium hydroxide is alio? 
come in contact with the mixture, a line orange-red ouloraiimi, 
noticed. Reversely, the test may be us»d for the deteotiuii of t 
acid. 

A mixture of salicylic acid and copper sulphate tnni^tcrtl 
h}drochloric acid ivhen exposed to the air loses its gjueii cidun' 
aher some days ft i-eddish-violet colonition appears, re'>( miiliii 
biuret reaction for albumin. A concentraUd solution of jotjij 
feiiicyanide turns dark green wheu mixed with salicylic acid^nri 
adding a drop of strong aqueous potassium hydroxiJe, tlie liquid! 
a dark green bluich-hlack, which disappears on shaking; theo 
then changes to a slightly green brownish-yellow. L. de 

A Source of Error in the Detection and Estim&tk 
Salicylic Acid, Hknri Pkllbt {djin. 6'Atm. mal, IfitsJ 
302 — 305).— Attention is drawn to the fact that salicylic aiii] 
noj-mul ( oostituent of many fruits, etc. Wbf n the presence of salii 
acid is detected in an article of food or in a lievemge, it is neoss 
to estimate the quantity present in ordtr to a'certaitj wlictbei 
sample contaios added salicylic acid. The amount present miuii 
for instance in wine, is about O'OOl gram per litre, wliil.'t it is)itcfi 
to add from 0'040 to 0 060 gram per li re before the nciJ Ijs 
effective preservation action. The substunce discovered by bu'b 
voJ., i, 22o) may iU^o be mistaken for salicylio acid. W. P, 


Estimation of Salicylic Acid in Jams, etc. Tir, vos Ft! 
UEito [Zeilic/t. Xahr, Oenv$svi , 19Ub 20, 63— 70).— Hie p 
describ^ is a modific;»tio!i of that pr-qjose I by Harry 'n l M'li® 
(Abstr., 1905, ii, 426) ; this method is considered to be uiani^t're 
owing to the fijct that a portion of the salicylii; acid vuliUili-cs il 
the distillation of the elber, that the le.td precipUiite occ 
salicylic acid, that three extractions with ether jfre iutufticie 
remove all the salicylic acid, and that the Utter is contaminate 
fruit acids which interfere with the colorimetric 
salicylic acid. The details- of the .modified process are « 
Fifteen grams of the sample are m^ed with 50 c,c. of ^ 
the luutore is r.eutralij'ed with AV-sodium hydroxide S" i 
treated with 10 -o c.c. ot sodiam mtrate 2, 

q'Uptity of iT-sodiom hydiDxide solution required foi 
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Tbe sodium citrate solution is prepared by neutralising 35 
of ci(rio*acid with sodium hydroxide, and diluting the solution 
ilume of 500 c.c. The mixt ure is now treated suecessirely with 
of basin load acetate solution, Dl*24, 10 c.c. 'of jV-sodium 
ide solutipo, 5 c.c. of jV-hydrochlorio acid, and 40 cc. of 
:ed sodiiim chloride solution. The addition these salts 
ts sali( 7 lic acid being retained in the lead pr^pitate formed, 
lole mass is now diluted to a volume of 100 c.c., filtered, end 
. of the filtrate are acidified with 3 c.c. of 20% hydrochloric 
d shaken out with five successive quantities of 50 c.c. of ether, 
nited ethereal extracts are then rendered alkaline by the 
D of 10 c.c. of A^-sodium hydroxide solution, and the ether is 
•d by distillation. The residual solutioa is diluted with water 
ilume of 50 c.c., acidified with 7 c.c. of 20% hydrochloric acid, 
measured excess of AyfiO-bromine solution is added. (This 
n is prepared by dissolving 0*57 gram of potassium bromate 
»rams of potassium bromide in 1 litre of water). After the 
>f five minutes, 0*5 c.c. of 10% potassium, iodide solution is 
or every 10 c.c. of the bromine solution used, and the liberated 
s titrated with AySO-thiosulphate solution. The bromine and 
Ibate soiutions must be titrated against each other under the 
ionditions to dilution, acidity, otc., as in the actual estimation. 

t !.c. of A'^oO-thiosuIphate solution corresponds with 0‘00046 
f salicylic acid. The reactions taking place in this method of 
Dg the salicylic acid are shown by the formulae : 

j(l)OH-C,H,-CO,H + 8Br-C,H2Br,*OBr + 4llBr + CO„ 

P OflHgBiyOBr + ^KI^CjjHjBr^'UK + KBr + I^. The excess of 
be added is also titrated as iodine, and the difference in the 
!tie$ of thiosulphate solution used in the actual estimation a^d 
snk titration give.s the amount of salicylic acid present, 
ras found by experiment that the process yields only 90% of the 
ic acid actually present, and that jams contain substances which 
bromine-additive compounds, the quantity of these substances, 
ised as salicylic acid, being about 0*C5 gram per kilogram of-jam, 
[.parent quantity of salicylic acid, S, in tlm jample is found from 
iluation: *^ = 0-046 x Txo, where T w the titie of the thio- 
Lte solution, and a the quantity of thiosulphate solution used for 
mis of the sample. The artiml quantity, .r, is obtained from the 
“H ; :i' = S ~ 0’05 + O’I(.V-O'Od). The limit of error of the proc^^ss 

' 001 %. i, , 


1-9 130).— A modiBed SoxUet apparatus is described in which 
are no coAs, rubber stoppers, or ground-in joints. The extrac- 
iask IS prodded with a flange in which the outer part of the 
ition part of tjM apparatus i^sts, mercury being pUced in this 
so as to form a mercury , -seal. An inner tube is placed in the 
ion portion of the apparatus, and in this is fitttd a tube for 
t,,!:!''- “*■ the lower part of the 

^Bdenscr is attached bv means of a blown-iu joint to thrUop of 

ci~a 
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outer tube. The extraction thimble may be diapeused \ 
desired, and the xnatorial to extracted packed irf^the fnng 
itself. ' ’''V.i 

« 

Pat latraotion Apparatus. Wilium Claohke {Analytic H 
349), —Ihs apparatus consists of a short glass tube, the low# 
which is cloMd by a linen cap ; the substance to be estractej i, 
into this tube, which is then suspended, open end upwards, in, 
necked flask by means of threads. The flask containsa suitablesj 
such as ether, and is placed on a water-bath. The vapour In 
boiling solvent is condensed on a test-tube inserted through H, 
closing the flask, and the condensed liquid drops into the en 
tube and percolates the contents. The test-tube is provifej 
supply of cold water, and a small opening in the cork of the fc 
vonts excessive pressure of vapour in the lafter. A small hole 
side of the extraction tube near the top allows the condensed liq 
pass from the tube into the flask should the rate of condn 
exceed the speed at which the solvent percolates the substanes, 


Detection and Estimation of “ Saccharin ” in Foods ctij 
ing Fats, Starch, and Proteins. Massimo Tobtei.li and El) 
(Ann. Falsi/., 19j0, 3, 313—320), — The following procedure er, 
mended for separating “saccharin ” from foods, and for remow 
■substances extracted along with the “ saccharin." The M] 
mixed with sand and a small quantity of calcium hj'drosidt' 
foods are evaporated to dryness after the addition of the mi 
Calcium hydroxide), and the mixture is extracted several sim 
times with boiling alcohol, a quantity of saturated sodiiiiii d 
solution being added with each quantity of alcohol. Iht’ 
alcoholic extracts are then filtered, and the filter is washed 
mixture of alcohol and sodium chloride si^ution. The filt# 
evaperated to a volume of about 70 c.c., 15 c.c. of satur.utea s 
chloride solution are added, and the mixture is shaken seveM 
with ligiit petrnleum to remove fatty su bstancos. The j 
i.s next heated to expel all the remaining alcohol, then ncidiW 
sulphuric acid, and the “ saccharin ” is extracted with a miiitm 
sistiugof equal volumes of ether and light petroleum. On 
the separated solvent, the “saccharin" is obtained as a erp 
residue. A substance similar to “ saccharin " is sometimes pie 
foods, namely, “dulcin” or “sucrol” (p-phenetolerarbamineh 
extracted from the food along with “saccharin" 
means of alcohol, but it is only slightly soluble^ in the bg i 1* 
ether mixture, and is quite insoluble in •'S'*'' ,;,o 

soluble in ether alone “ Saccbar'in,'.> p. 
from “dulcin," m. p. 173“ from tlTe that the fo ni«» 
sulphur. “ Dulcin " gives a faint violet roloration 
mercuric nitrate solution ; this coloration becomes - 

addition of a trace of lead peroxide. 
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,r Wines and the Acrylic Fermentation of Glycerol. 
EiSKT renrf., 1910,' 161, 518 — 520. ilomparo this vol., 

l,-_Benige3’ reaction (Abstr., 1909, ii, 272, 278) may Ije 
d to recognise the presence of acialdehyde in bitter wiue.s, the 
B being treated successively with bromine, baryta water, and 
iioxide to convert the aldehyde into dihydroiyacetone. 
iiiomit of acraldebyde found gives no indication of the amount 
ly formed, since a portion undergoes conversion into acrylic 
i re.sinous products, the latter giving rise to the ciiaracteri.stii! 
ss. W. 0. W. 


[French] OfiBcial Method for Titrating Pyramidone, 
YM.IIHE (Ann. Chim. anal., 1910, 15, 307 — 308). — The author 
■ttcntioti to au eiror in the directions prescrited by the French 
'or the titration of pyramidone ; 5 grams of the sample, instead 
ream, should ri'quiie not h!.ss than 20o.c. of .\-acid for neutral- 
He also points out th.at the titration, using uielhyl oranve ,as 
ir, yields results which vary slightly .according to the diludon, 
itnre of the solution, and quantity of inetliyl-orange added. 

W. P. S. 

nation of Creatinine. Petkii Ro.va (Jliochm. Zeilsch., 
17, 348),— Folin’s colorimetric method can be advantageously 
to meat , ssences, urine, etc., if the pigment bo (last removed 
ic hydroxide, wliioh does not adsorb the creatinine. ,S. H. S, 


t etion of Ornithine in the Cleavage Products of 
18. Albueciit Kossel and Fa. Weiss (ZtiUch. physiol. Chtm., 
08, 160—164. Comp,are Ab.str., 1909, i, 542),— In the 
of lysine, ornithine can, after tlio removal of histidine and ' 
IB, be isolated readily as pienito, aurichloride, or most readily as 
izoyl derivative. In the pre.sonce of lysine, it is most readily 
hi .IS the picrate, as this i.s much more re.adily soluble in water 
''irtlly in methyl alcohol, than lysine picrate. * 

lithine monopicr|le (Schuhe and Wiulersteiii, Abstr,, igoo i 
Jias m, p. 203— 204'’, and contains 1II.,0. dMIrnithine mono- 
(tischer and P,aske, Abstr., 1905, i, 8(i3 : Riesser Abstr- 
^1^8) fe-ms large, triclinic crystals and is anhydrous (Riesser 

I'PioraiB, C„H,, 0 ,N.„ 2 C,H 30 ,N^ lias m. p. 195>, and does not 
to l,e identical with the produebs described by Fischer and 
and by Riesser, .and is foimed to a slight extent wlieu the 
aerate IS reerystallised. . 

dipicrolonats, C-,H,303iY„2C,„H,0,K„’ has m, p. 

I hundred * 0 . 0 . of methyl alcohol dissolve 4-2- 4-5 vrams of 

rf^monopiorate.tiut on? 

the inactive 

leans 0 ? it is advisable to racemise 

iWon “"“"trated sulphuric acid before carrying out the 

J, J. S. 
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ileactioDS of Alkaloids with Hydrogen Peroxiji 
Shagb (ArflA. Fkawt,, 1910, 248, 468—462). — A description j 
of the colour reacbioos of ro&oy of the alkaloids with a feaget 
by mixing I volume of Merck’s 30^ “ perhydrol ” with It , 
of pure sulphuric acid. As a rule, the colour ^reactions , 
characteristic than others already knowu. Quinine, hcitn, 
duces, even in minute quantities, an intense cition-yelliHv to( 
yellow coloration. Nicotine and hydrastine produce intense tl 
red colorations. ( 


The Volumetric Eatimatiou of Hydrqjmo- and Hyl( 
cyanic Acids. Eeich MOlieb and Otto^iepe.vm.ilh (j 
anarg. Chem., 1910, 67, 418—436. Compare Mecklenbiirgh, itj 
ii, 761).— The titration of forrocyanides with permaiioaai 
accuracy of which has been called in question, gives good resdt 
carried out by using a solution containing about 1 gram o{ tin 
evanide in 150—200 c.c. of w.iler, adding 20 c.c. of sulptui 
(i ; 4), and titrating with A/20-pota8sium permangannte iidi 
colour becomes ycHowish-red. Ferricydnides are e.st;ra.ateJ i 
same way after reductiou with ferrous sulphate in alkaline solit 

The estimation of bydroferricyanic acid by addition ol ki 
of iodine and titration with thiosulphate in alkali liydiogeaml 
solution is inaccurate, owing to the action of the esrhemue oo 
(Foerster and Gyr, Abstr., 1903, ii, 209), and the use of ar,,ei,i« 
does not give better results. 

Ferricyanides may bo accurately titrated in iieutral n\i 
containing about 0-7 gram in 50 c.c. of water, by adding Sp 
potassium iodide and I '5 grams of pure sine sulphate, and til 
with thiosulphate and starch immediately after shakiug. C', H 

Chemical Testa for Blood. Philip A. Kobek, M , G, hit 
J. T. 3 Iasshall (J. Biol. Chem., 1910, 8, 95), — 31o.'t ota 
recognise that whilst substances other than blood gire a p 
reeption with the guaiacum and similar tests, a negative reslli 
proof .of its absence. 'This must be corrected, for solntiou.i oi I 
acid or extracts of lea or coffee prevent the occurreufo id tliere 
when a small amount of Wool i.s present in the ga.slrio coidfiili 
using the F.w.ald-Boas test nic.al, water and not tea slioiild 
given. 


A New Colorimeter and its Application to the EsUnii 
of the Colouring Matter of Blood, Iron, ndw 
Creatinine. Wilhelm Auteiieietu and Johakn KoF.^ 
{MimcA. vud. Woch., 1910, No. 19, 
is described and figured is chiefly designed for 
physiological chemistry. Its advantages jjij 

made by displacement of the comK'.-'ir’!' rA , 
are necessary ; the veaseU have 1“^’?'^' 
satisfactory than circular tubes, and, furthe , J 
parison of the two colours is rendered p«Mibl A 
Helmholtz double plate, which abolishes the line - r 
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the comparison solutions employed are stable and readily 

erSination ot the proportion of colouring matter and of iron 
and of indican and creatinine in urine, by means of the 
ir is des^ihed in detail, the standard methods described by 
obserrers being used in each ease. In the course of the 
Its it was found that the amount of creatinine secreted in the 
me day varied from 1'7 to 2 3 grams. G. g 

il Reagent for Urohilin, Urobilinogen, and Blood. 
FLOBEiiCE {J^Pharm. Chim., 1910, [vii], 2, 160),— The 
etit of colour, which occurs naturally in hsemapheic urines on 
is expedited by mixing from 2 to 3 c.e. of the urine with 
volume of a solution of zinc acetate (7'5 grams) in a mixture 
ims each of pyridine, alcohol, and chloroform. On shakino 
iiig aside, the lower layer remaius colourless if no pigments 
nt, fluoresces green if urobilin is present, gradually fluoresces 
r urobilinogen, is greenish and eventually fluorescent for 
1 , and is rose- or cherry-red if blood occurs in the urine. The 
of the colour may be used to estima'e approximately the 
»pf pigment present. The solutions show well marked 
bands. X. A. H. 

lation of Haemapheio Pigmenta. Alrebt Florence 
I///. 1910, [vii], 2, 161 — 163). — Tiie urine i.s placed in a 

hil bromine tube, one-fifth of its volume of acetone added and 
Iniinlar ammonium sulphate to saturation, .and the mixture 
f The acetone dissolves the pigments, and sepaittes as a 
layer, from which the aqueous liquor may bo drawn off. The 
solution is then dried by means ot grauul.ar ammonium 
0 , and on evaporation in a tared vessel leaves, as a residue, the 
hieuiapheic pigments." From this, chloroform removes urobilin, 
red acid deliqu»Bcent pigment, soluble in alcohol, which does 
6 .a band spectrum and does not fluoresce with zinc salts. , 

T, a1«. 


ktion of Blood with Guaiacum Eesin with the Aid of 
Bardach and Siegme.nd Silrerstein 
ted i'riu f ’ ■^^i-8'5).-To 5 c.c. of the liquid to be 

r n,l a are added a few drops of cold saturated 

1 Kite ‘ P™<iered 

ft theteTt hg"''"^'* }'y. >0 of 30% »eetic acid. After 
over the If r ‘ carefully 

8 een “ 1, ‘u" » blue «V 

inutel “ ^ “f oootact within 

Sraenish or bluish-green either on 
onghout the luaas ahmiM nnf Ka» L pe K 


PacR ftr fi, A gn^eiiisu or uiuisli 

ar throughout the ra^ihoiild not be use<l. 


■eagent consists of a solution of 


Zeit,, 
arams of 
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.•{mmoufeiu uiolybiiate iu 250 c.c, of water and 25 c.c. ot i,[{. 

D 1’2. ' > ' 

This reagent is particularly suited for the detection of 
fabrics. The sample is boiled with water, the solution is couesai 
on the Wffcer-bath, and then treated with the reagentfwhich \Tii; 
a heavy white precipitate. Other substances used jn dressini^ fj 
such as gum arable, decoction of linseed, etc., h tin; 

but DO characteristic precipitate. b, 

Urine Colorations. C. J. Reichard (Pharm. Zeii., 

When applying the nitric acid boiliM test to luiiif, 
author prefers using a nitric acid, D 1*12, At first this is., 
until t)ie urine has a decided acid reaction, and then diirioi 
boiling more acid is added. until the coloration no longer increbe; 
■acid of greater strength is used, the coloration is in danger yfj 
destroyed, 

Tile colour reaction is doe, not oifly to the action of the acid w 
e.\i.sting colouring matters of the ui^e, but also to carbofiydnc?! 
mucin if pre^^nt. The colouring matters formed, including ^ 
substances, may be for the greater part removed by shaking wiih 
alcohol. Lit’ 

A Simple Batimation of Trypski and the Law of Trj 
Fermentation. , Alexander Palladin {PJlUge}'' $ Archk\ 
537—364). — A protein such as fibrin or glue is dyed Wd/b 
mersion in the trypsin solution. As fermentation proccfds 
solution ^comes coloured proportionately to the aiuouut of pr 
disseised, und an estimatiou of the amount of trypsin preset, 
effected hy colorimetric comparison witli the result of a ^ 1 I 1 
fermentation by a known amount of trypsin in the i 
The dyeing of the protein i.s best effected with “ spirit Idiio, 
shade ” (Faibenfabriken vorin. K. Bayer Co.). I’lie iiieiho^i 
also been employed to doteruune the law Rooming to whirl) In 
fer^ntation proceeds, as this has been tljIgMubject of 
•stat^.'nts. U has been found that in tbo'rasoof the 
of a solid proteii*, or of glue, when care i^^iiken that the siii'fii' 
contact uf foh’d and solution always remaius the same d;!!.’ 
amount fermented is nearly proportional to the cube-root of the 
of tlte amount of ferment Wh«m the protpin 

or en('io^,et[ in Mett tubes, the amonlk^ermented uioie J**" 
proportional to the wpiai'o root of the amount of ferjiicnt nj 
solution, whilst when the protein ie in solutioo the amount 
i.-i simply proportional toj^io quantity of ferment pi'^nt. ^ Ihit ^ 
rti.s«lt conlirms that of ut'O-s-; (compare Abstr., lyoB/i, 2Jl)y‘i);^ 
obtained by his methoil. , • ' 








